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This Section Addresses the Following Specifications: 

NUREG-1430 ANO-1 ITS Title 

3.4.1 3.4.1 RCS Pressure, Temperature, and Flow Departure from 
Nucleate Boiling (DNB) Limits 

3.4.2 3.4.2 RCS Minimum Temperature for Criticality 
3.4.3 3.4.3 RCS Pressure/Temperature (P/T) Limits 
3.4.4 3.4.4 RCS Loops - MODES 1 and 2 
3.4.5 3.4.5 RCS Loops - MODE 3 
3.4.6 3.4.6 RCS Loops - MODE 4 
3.4.7 3.4.7 RCS Loops - MODE 5, Loops Filled 
3.4.8 3.4.8 RCS Loops - MODE 5, Loops Not Filled
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RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB) Umits

LCO 3.4.1 RCS DNB parameters (loop pressure, hot leg temperature, and RCS total 
flow rate) shall be within the limits specified in the COLR.

I#%91•,qI-
IrL ar-

RCS loop pressure limit does not apply during pressure transients due to 
a THERMAL POWER change > 5% RTP per minute.

APPLICABILITY: MODE 1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours 
parameters not within parameter(s) to within 
limits. limit.  

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

1/28/2000
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RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1

SURVEILLANCE REOUIREMENTS

SURVEILLANCE

SR 3.4.1.1

1. With three RCPs operating, the limits are 
applied to the loop with two RCPs in operation.  

2. Not required to be met during pressure 
transients due to a THERMAL POWER 
change > 5% RTP per minute.  

Verify RCS loop pressure is within the limit specified 
in the COLR.

FREQUENCY

12 hours

SR 3.4.1.2 NOTE 

With three RCPs operating, the limits are applied to 
the loop with two RCPs in operation.  

Verify RCS hot leg temperature is within the limit 12 hours 
specified in the COLR.  

SR 3.4.1.3 Verify RCS total flow Is within the limit specified in 12 hours 
the COLR.  

SR 3.4.1.4 ,NOTE 

Not required to be performed until 7 days after stable 
thermal conditions are established at > 90% RTP.  

Verify RCS total flow rate is within the limit specified 18 months 
in the COLR by measurement.

1/28/2000
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RCS Minimum Temperature for Criticality 

3.4.2 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.2 RCS Minimum Temperature for Criticality 

LCO 3.4.2 The RCS average temperature (T.m) shall be > 525°F.

APPLICABILITY: 

ACTIONS

MODE 1 and 2.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Ton not within limit. A.1 Be in MODE 3. 30 minutes 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.2.1 Verify RCS Taw; > 5250F. 12 hours
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RCS P/T Limits 
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.3 RCS Pressure and Temperature (P/T) Umits

LCO 3.4.3 RCS pressure, RCS temperature, and RCS heatup and cooldown rates 
shall be maintained within limits specified in Figures 3.4.3-1, 3.4.3-2, 
and 3.4.3-3.

Ni 

Not applicable to the pressurizer.

0TE

APPLICABILITY: At all times.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. NOTE - A.1 Restore parameter(s) to 30 minutes 

Required Action A.2 shall within limits.  
be completed whenever 
this Condition is entered. AND 

A.2 Determine RCS is 72 hours 
acceptable for continued 

Requirements of LCO not operation.  
met in MODE 1, 2, 3, or 4.  

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

B.2 Be in MODE 5. 36 hours 

C. - NOTE C.1 Initiate action to restore Immediately 

Required Action C.2 shall parameter(s) to within limit.  
be completed whenever 
this Condition is entered. AND 

C.2 Determine RCS is Prior to entering 
acceptable for continued MODE 4 

Requirements of LCO not operation.  
met in other than MODE 1, 
2, 3, or4.

E

ANO-1 3.4.3-1 1/28/2000



RCS P/T Limits 
3.4.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.3.1 NOTE 

Only required to be performed during RCS heatup 
operations with fuel in the reactor vessel.  

Verify RCS pressure, RCS temperature, and RCS 30 minutes 
heatup rates are within the limits specified in 
Figure 3.4.3-1.  

SR 3.4.3.2 NOTE 

Only required to be performed during RCS cooldown 
operations with fuel in the reactor vessel.  

Verify RCS pressure, RCS temperature, and RCS 30 minutes 
cooldown rates are within the limits specified in 
Figure 3.4.3-2.  

SR 3.4.3.3 NOTE 

Only required to be performed during RCS heatup 
and cooldown operations with no fuel in the reactor 
vessel.  

Verify RCS pressure, RCS temperature, and RCS 30 minutes 
cooldown rates are within the limits specified in 
Figure 3.4.3-3.  

SR 3.4.3.4 NOTE 

Only required to be performed during PHYSICS 
TESTS with RCS temperature < 525"F.  

Verify RCS pressure and RCS temperature are 30 minutes 
within the criticality limits specified In Figure 3.4.3-1.
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RCS P/T Limits 
3.4.3
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Notes:

1. These curves are not adjusted for instrument error and shall not be used for operation.  
2. When DHR is in operation with no RCPs operating, the DHR system return temperature 

shall be used.  
3. RCP Operating Restrictions: 

RCS TEMP RCP RESTRICTIONS 
T > 300°F None 

300°F > T;> 225F <3 
225°F > T > 84°F <2 
T < 84°F No RCPs operating 
4. Allowable Heatup Rates: 

RCS TEMP H/U RATE 
60°F < T5 <84°F 5 15°F/HR 

T > 840F As allowed by applicable curve

FIGURE 3.4.3-1 (page 1 of 1) 
RCS Heatup Limitations to 31 EFPY
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RCS P/T Limits 
3.4.3
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Notes: 
1. This curve Is not adjusted for instrument error and shall not be used for operation.  
2. A maximum step temperature change of 25°F is allowable when securing all RCPs with the 

DHR system in operation. This change is defined as the RCS temperature prior to 
securing all the RCPs minus the DHR return temperature after the RCPs are secured.  
When DHR is in operation with no RCPs operating, the DHR system return temperature 
shall be used.  

3. RCP Operating Restrictions: 
RCS TEMP RCP RESTRICTIONS 

T > 255°F None 
1500F < T < 255°F < 2 (See Note 5) 

T < 150°F No RCPs operating 
4. Allowable Cooldown Rates: 

RCS TEMP C/D RATE STEP CHANGE 
T > 280*F 100°F/HR < 50°F in any 1/2 HR 

2800F > T > 150OF 5O0FIHR (See Note 5) < 25"F in any 1/2 HR 
T < 150OF 25°F/HR < 25°F in any 1 HR 

5. If RCPs are operated < 2000F, then the RCS cooldown rate from 150°F < T < 180°F is 
reduced to 30°F in 15 hours.

FIGURE 3.4.3-2 (page 1 of 1) 
RCS Cooldown Umits to 31 EFPY
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RCS P/T Limits 
3.4.3
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Notes: 

1. This curve is not adjusted for instrument error and shall not be used for operation.  

2. All Notes on Figure 3.4.3-1 are applicable for heatups. This curve is based on a heatup 
rate of < 90°F/HR.  

3. All Notes on Figure 3.4.3-2 are applicable for cooldowns.  

FIGURE 3.4.3-3 (page I of 1) 
RCS Inservice Hydrostatic Test H/U & C/D Limits to 31 EFPY
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RCS Loops - MODES 1 and 2 
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.4 RCS Loops - MODES I and 2

LCO 3.4.4 Two RCS Loops shall be in operation, with:

a. Four reactor coolant pumps (RCPs) operating; or 

b. Three RCPs operating and THERMAL POWER restricted as 
specified in the COLR.

APPLICABILITY: MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RCP not in operation A.1 Restore one non-operating 18 hours 
in each loop. RCP to operation.  

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

OR 

LCO not met for reasons 
other than Condition A.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.4.1 Verify required RCS loops are in operation. 12 hours

1/28/2000ANO-1 3.4.4-1



RCS Loops - MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops - MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE and one OPERABLE RCS loop shall 
be in operation.

-.------------------ 1'4J

All reactor coolant pumps (RCPs) may be removed from operation, 
provided: 

a. No operations are permitted that would cause reduction of the RCS 
boron concentration; and 

b. Core outlet temperature is maintained sufficiently below saturation 
temperature to assure subcooling capability.

APPLICABILITY: MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RCS loop inoperable. A.1 Restore RCS loop to 72 hours 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A not 
met 

C. Two RCS loops C.1 Suspend all operations Immediately 
inoperable. Involving a reduction of 

RCS boron concentration.  
OR 

AND 
Required RCS loop not in 
operation. C.2 Initiate action to restore Immediately 

one RCS loop to 
OPERABLE status and 
operation.

r%INUI
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RCS Loops - MODE 3 
3.4.5

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loop is in operation. 12 hours 

SR 3.4.5.2 NOT 
Not required to be performed until 24 hours after a 
required pump is not in operation.  

Verify correct breaker alignment and indicated power 7 days 
available to each required pump.

1/28/2000ANO-1 3.4.5-2



RCS Loops - MODE 4 
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops - MODE 4

Two loops consisting of any combination of RCS loops and decay heat 
removal (DHR) loops shall be OPERABLE and one OPERABLE loop shall 
be in operation.

I'4'

All reactor coolant pumps (RCPs) and DHR pumps may be removed from 
operation for < 1 hour provided: 

a. No operations are permitted that would cause reduction of the 
RCS boron concentration; and 

b. Core outlet temperature is maintained at less than or equal to a 
temperature which is 10"F below saturation temperature.

APPLICABILITY:

ACTIONS
- T

CONDITION

A. One required loop 
inoperable.

&

REQUIRED ACTION

A.1 Initiate action to restore a 
second loop to OPERABLE 
status.  

AND 

A.2 NOTE 

Only required if DHR loop 
is OPERABLE.

Be in MODE 5.

COMPLETION TIME

Immediately 

24 hours

1/28/2000

LCO 3.4.6

MODE 4.

ANO-1

I'-

3.4.6-1



RCS Loops - MODE 4 
3.4.6

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Two required loops B.1 Suspend all operations Immediately 
inoperable, involving a reduction in 

RCS boron concentration.  O._R 
AND 

Required loop not in 
operation. B.2 Initiate action to restore one Immediately 

loop to OPERABLE status 
and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.6.1 Verify required DHR or RCS loop is in operation. 12 hours 

SR 3.4.6.2 NOTE 
Not required to be performed until 24 hours after a 
required pump is not in operation.  

Verify correct breaker alignment and indicated power 7 days 
available to each required pump.

1/28/20003.4.6-2ANO-1



RCS Loops - MODE 5, Loops Filled 
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops - MODE 5, Loops Filled

One decay heat removal (DHR) loop shall be OPERABLE and in 
operation, and either:

a. One additional DHR loop shall be OPERABLE; or 

b. The steam generator(s) (SG(s)) shall be OPERABLE.

1. The DHR pump of the loop in operation may be removed from 
operation for : 1 hour provided: 

a. No operations are permitted that would cause reduction of the 
RCS boron concentration; and 

b. Core outlet temperature is maintained at less than or equal to 
a temperature which is 10OF below saturation temperature.  

2. One required DHR loop may be inoperable for < 2 hours for 
surveillance testing provided that the other DHR loop is OPERABLE 
and in operation.  

3. All DHR loops may be removed from operation 
during planned heatup to MODE 4 when at least one RCS loop is in 
operation.

APPLICABILITY: MODE 5 with RCS loops filled.

1/28/2000

LCO 3.4.7
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RCS Loops - MODE 5, Loops Filled 
3.4.7

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required DHR loop A.1 Initiate action to restore a Immediately 
inoperable, second DHR loop to 

OPERABLE status.  
OR 

OR 
One or more required SGs 
inoperable. A.2 Initiate action to restore Immediately 

SG(s) to OPERABLE 
status.  

B. No required DHR loop B.1 Suspend all operations Immediately 
OPERABLE. involving a reduction in 

RCS boron concentration.  
OR 

AND 
Required DHR loop not in 
operation. B.2 Initiate action to restore Immediately 

one DHR loop to 
OPERABLE status and 
operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify required DHR loop is in operation. 12 hours 

SR 3.4.7.2 Verify required SG(s) capability to act as a heat sink. 12 hours 

SR 3.4.7.3 NOTE 
Not required to be performed until 24 hours after a 
required pump is not In operation.  

Verify correct breaker alignment and indicated power 7 days 
available to each required DHR pump.
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RCS Loops - MODE 5, Loops Not Filled 
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops - MODE 5, Loops Not Filled 

LCO 3.4.8 Two decay heat removal (DHR) loops shall be OPERABLE and one 
OPERABLE DHR loop shall be in operation.  

NOTES 

1. All DHR pumps may be removed from operation for < 1 hour 
provided: 

a. No operations are permitted that would cause a reduction of 
the RCS boron concentration; and 

b. No draining operations to further reduce the RCS water 
volume are permitted.  

2. One DHR loop may be inoperable for _ 2 hours for surveillance 
testing provided that the other DHR loop is OPERABLE and in 
operation.

APPLICABILITY: 

ACTIONS

MODE 5 with RCS loops not filled.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One DHR loop inoperable. A.1 Initiate action to restore Immediately 
DHR loop to OPERABLE 
status.

1/28/2000ANO-1 3.4.8-1



RCS Loops - MODE 5, Loops Not Filled 
3.4.8

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Two required DHR loops B.1 Suspend all operations Immediately 
inoperable. involving reduction in RCS 

boron concentration.  
OR 

AND 
Required DHR loop not in 
operation. B.2 Suspend all operations Immediately 

involving reduction in RCS 
water volume..  

AND 

B.3 Initiate action to restore one Immediately 
DHR loop to OPERABLE 
status and operation.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.8.1 Verify required DHR loop is in operation. 12 hours 

SR 3.4.8.2 NOTE 
Not required to be performed until 24 hours after a 
required pump is not in operation.  

Verify correct breaker alignment and indicated power 7 days 
available to each required DHR pump.

1/28/20003.4.8-2ANO-1



RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB) 

Limits 

BASES 

BACKGROUND 

These Bases address requirements for maintaining RCS pressure, temperature, 
and flow rate within limits assumed in the safety analyses. The safety analyses 
(Ref. 1) of normal operating conditions and abnormalities assume initial conditions 
within the normal steady state envelope. The limits placed on DNB related 
parameters ensure that these parameters will not be less conservative than were 
assumed in the analyses and thereby provide assurance that the minimum 
departure from nucleate boiling ratio (DNBR) will meet the required criteria for each 
of the transients analyzed.  

The LCO for minimum RCS pressure is consistent with that used as the initial 
pressure in the analyses. Considering only pressure, a pressure greater than the 
minimum specified will produce a higher DNBR; and a pressure lower than the 
minimum specified will produce a lower DNBR.  

The LCO for maximum RCS coolant hot leg temperature is consistent with the initial 
hot leg temperature in the analyses. Considering only temperature, a hot leg 
temperature lower than that specified will produce a higher DNBR; and a 
temperature higher than that specified will produce a lower DNBR.  

The RCS flow rate is not expected to vary during operation with all pumps running.  
The LCO for the minimum RCS flow rate corresponds to that assumed for the 
DNBR analyses. Considering only flow rate, a higher RCS flow rate than that 
specified will produce a higher DNBR; and a lower RCS flow rate will produce a 
lower DNBR.  

APPLICABLE SAFETY ANALYSES 

The requirements of LCO 3.4.1 represent the initial conditions for DNB limited 
transients analyzed in the plant safety analyses (Refs. 1 and 2). The safety 
analyses have shown that transients initiated from the limits of this LCO will meet 
the DNBR criteria of > 1.30 or>ý 1.18, for the BAW-2 or the BWC critical heat flux 
correlation, respectively. For the locked rotor accident, the minimum DNB ratio is 
not less than applicable critical heat flux correlation limit, or fuel cladding is shown 
to experience no significant temperature excursions. These are the acceptance 
criteria for the RCS DNBR parameters. Changes to the facility that could impact 
these parameters must be assessed for their impact on the DNBR criterion. The 
transients analyzed include loss of coolant flow events and dropped or stuck control

B 3.4.1-1 1/28/2000ANO-1



RCS Pressure, Temperature, and Flow DNB Umits 
B 3.4.1 

rod events. A key assumption for the analysis of these events is that the core 
power distribution Is within the limits of LCO 3.2.1, "Regulating Rod Insertion 
Umits," LCO 3.2.3, "AXIAL POWER IMBALANCE Operating Umits," LCO 3.2.4, 
"QUADRANT POWER TILT (QPT)," LCO 3.1.4, "CONTROL ROD Group Alignment 
Limits," and LCO 3.1.6, "AXIAL POWER SHAPING ROD (APSR) Alignment Umits." 

The safety analyses to establish reload operating limits are performed using 
nominal values for RCS coolant average temperature, core outlet pressure, and 
RCS flow rate and core power level with appropriate application of associated 
uncertainty. Consistent with Statistical Core Design (SCD) methodology, applicable 
random parametric uncertainties are combined statistically. As necessary, bias 
parameters are included deterministically. The RCS temperature and pressure are 
measured in the hot leg. The surveillance criteria specified in the COLR include 
adjustment for measurement location. The COLR specified hot leg temperature is 
the maximum allowed so that the analysis value is not exceeded. The COLR 
specified hot leg pressure and flow are the minimum allowed so that the analysis 
values are not exceeded.  

Analyses have been performed to establish the pressure, temperature, and flow 
rate requirements for two pump, three pump and four pump operation. The flow 
limits for two pump and three pump operation are substantially lower than for four 
pump operation. To meet the DNBR criterion, a corresponding maximum power 
limit is required (see Bases for LCO 3.4.4, "RCS Loops-MODES 1 and 2).  

The steady state limits on DNBR related parameters are provided in Safety Limit 
(SL) 2.1.1, "Reactor Core SLs." Those limits are less restrictive on plant operations 
than the limits of LCO 3.4.1, but violation of an SL merits a stricter, more severe 
Required Action. Should a violation of LCO 3.4.1 occur, a check must be 
performed to determine whether an SL may have been exceeded.  

The RCS DNB limits satisfy Criterion 2 of 10 CFR 50.36 (Ref. 4).  

LCO 

This LCO specifies limits on the monitored process variables: RCS loop (hot leg) 
pressure, RCS hot leg temperature, and RCS total flow rate to ensure that the core 
operates within the limits assumed for the plant safety analyses. Operating within 
these limits will result in meeting DNBR criteria in the event of a DNB limited 
transient.  

The pressure and temperature limits are to be applied to the loop with two reactor 
coolant pumps (RCPs) running for the three RCPs operating condition.  

The surveillance criteria for pressure, temperature, and flow rate as specified in the 
COLR have been appropriately adjusted for the measurement location and for 
instrument error consistent with supporting analysis.

1/28/2000B 3.4.1-2ANO-1



RCS Pressure, Temperature, and Flow DNB Umits 
B 3.4.1 

The Note indicates the limit on RCS pressure may be exceeded during short term 
operational pressure transients resulting from a THERMAL POWER change > 5% 
RTP per minute. These conditions represent short term perturbations where 
actions to control pressure variations might be counterproductive. Also, for 
transients initiated from power levels less than the Allowable Thermal Power, 
increased DNBR margin exists to offset the temporary pressure variations.  

APPLICABILITY 

In MODE 1, the limits on RCS pressure, RCS hot leg temperature, and RCS flow 
rate must be maintained during steady state operation in order to ensure that DNBR 
criteria will be met in the event of an unplanned loss of forced coolant flow or other 
DNB limited transient In all other MODES the power level is low enough so that 
DNB is not a significant concern.  

ACTIONS 

A.1 

Loop pressure and hot leg coolant temperature are controllable and measurable 
parameters. With one or both of these parameters not within the LCO limits, action 
must be taken to restore the parameters. RCS flow rate is not a controllable 
parameter and is not expected to vary during steady state operation. However, if 
the flow rate is below the LCO limit, the parameter must be restored to within limits 
or power must be reduced as required in Required Action B.1, to eliminate the 
potential for violation of the minimum DNBR limit.  

The 2 hour Completion Time for restoration of the parameters provides sufficient 
time to adjust plant parameters, determine the cause for the off normal condition, 
and restore the readings within limits. The Completion Time is based on plant 
operating experience.  

B. I 

If the Required Action and associated Completion Time are not met, the plant must 
be brought to a MODE In which the LCO does not apply. To achieve this status, the 
plant must be brought to at least MODE 2 within 6 hours. In MODE 2, the reduced 
power condition eliminates the potential for violation of the accident analysis 
assumptions.  

The 6 hour Completion Time is reasonable, based on operating experience, to 
reach MODE 2 from full power conditions in an orderly manner and without 
challenging safety systems.

B 3.4.1-3ANO-1 1/28/2000



RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

SURVEILLANCE REQUIREMENTS 

SR 3.4.1.1 

The RCS pressure value specified is dependent on the number of pumps in 
operation and has been adjusted to account for the pressure difference between 
the core exit and the measurement location. The 12 hour interval has been shown 
by operating practice to be sufficient to regularly assess potential degradation and 
to verify operation is within safety analysis assumptions.  

Note 1 has been added to indicate the pressure limits are to be applied to the loop 
with two pumps in operation for the three pump operating condition. Note 2 
indicates the limit on RCS pressure may be exceeded during short term operation 
pressure transients resulting from a THERMAL POWER change > 5% RTP per 
minute (consistent with the LCO 3.4.1 Note).  

SR 3.4.1.2 

The 12 hour interval has been shown by operating practice to be sufficient to 
regularly assess potential degradation and to verify that operation is within safety 
analysis assumptions.  

A Note has been added to indicate the temperature limits are to be applied to the 
loop with two pumps in operation for the three pump operating condition.  

SR 3.4.1.3 

The 12 hour Surveillance Frequency for RCS total flow rate is performed using the 
available flow indications. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess potential degradation and to verify that 
operation is within safety analysis assumptions.  

SR 3.4.1.4 

Measurement of RCS total flow rate once every 18 months allows the installed RCS 
flow instrumentation to be calibrated and verifies that the actual RCS flow is greater 
than or equal to the minimum required RCS flow rate specified in the COLR.  

The Frequency of 18 months reflects the importance of verifying flow after a 
refueling outage when the core has been altered or RCS flow characteristics may 
have been modified, which may have caused change of flow.  

The Surveillance is modified by a Note that indicates the SR does not need to be 
performed until seven days after stable thermal conditions are established at higher 
power levels (i.e., 2t 90% RTP). The Note provides for measurement of the flow 
rate at normal operating conditions at power in MODE 1. The Surveillance may be

B 3.4.1-4ANO-1 1/28/2000



RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

performed at low power or in MODE 2 or below. However, at low or zero power 
conditions, the indications are less accurate and significant penalties for 
uncertainties may be necessary. Performance of the calorimetric heat balance at a 
high power level and normal operating conditions provides for the most accurate 
flow verification.

REFERENCES 

1. SAR, Chapter 14.  

2. SAR, Section 3A.6.  

3. BAW-10179P-A, 2/96.  

4. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 RCS Minimum Temperature for Criticality 

BASES 

BACKGROUND 

Establishing the value for the minimum temperature for reactor criticality is based 
upon considerations for.  

a. Operation within the existing instrumentation ranges; 

b. Operation with reactor vessel above its minimum nil ductility reference 
temperature when the reactor Is critical.  

The reactor coolant moderator temperature coefficient used in core operating and 
accident analysis is typically defined for the normal (average) operating temperature 
range (532°F to 579°F). The Reactor Protection System (RPS) receives inputs from 
the narrow range hot leg temperature detectors, which have a range of 5200F to 
620°F. The integrated control system controls average temperature (Tavg) using 
inputs of the same range. Nominal Tavg for making the reactor critical is 532°F.  
Safety and operating analyses for lower temperatures have not been performed for 
all possible scenarios.  

APPLICABLE SAFETY ANALYSES 

There are no accident analyses that dictate the minimum temperature for criticality, 
but all low power safety analyses assume initial temperatures near the 525°F limit 
(Ref. 1).  

The RCS minimum temperature for criticality satisfies Criterion 2 of 10 CFR 50.36 
(Ref. 2).  

LCO 

Compliance with the LCO ensures that the reactor will not be made or maintained 
critical at a temperature significantly less than the hot zero power (HZP) 
temperature, which is assumed in the safety analysis. Failure to meet the 
requirements of this LCO may produce initial conditions inconsistent with the initial 
conditions assumed in the safety analysis.  

The LCO limit of 525°F has been selected to be within the instrument indicating 
range (520°F to 6200F). This parameter value is considered to be a nominal value.
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No additional allowances for instrument uncertainty are required in the 
implementing procedures.  

APPLICABILITY 

The reactor has been designed and analyzed to be critical in MODES 1 and 2 only 
with Tavg > 525"F. Criticality is not permitted in any other MODE. Therefore, this 
LCO is applicable in MODE I and MODE 2.  

ACTIONS 

A.1 

With Tavg below 525"F, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be brought to MODE 3 in 30 
minutes. Rapid reactor shutdown can be readily and practically achieved In a 
30 minute period. The Completion Time reflects the ability to perform this Action 
and maintain the plant within the analyzed range. If Tavg can be restored within the 
30 minute time period, shutdown is not required.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.2.1 

RCS average temperature is required to be verified at or above 525OF every 
12 hours. The SR to verify RCS average temperature every 12 hours takes into 
account indications that are continuously available to the operator in the control 
room and is consistent with other routine surveillances which are typically 
performed once per shift. In addition, Operators are trained to be sensitive to RCS 
temperature during approach to criticality and will ensure that the minimum 
temperature for criticality is met as criticality is approached.  

REFERENCES 

1. SAR, Chapter 14.  

2. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 RCS Pressure and Temperature (PIT) Umits 

BASES 

BACKGROUND 

All components of the RCS are designed to withstand effects of cyclic loads due to 
system pressure and temperature changes. These loads are introduced by startup 
(heatup) and shutdown (cooldown) operations, and unit transients. This LCO limits 
the pressure and temperature changes during RCS heatup and cooldown, within 
the design assumptions and the stress limits for cyclic operation.  

Figures 3.4.3-1, 3.4.3-2, and 3.4.3-3 contain P/T limit curves for heatup, cooldown, 
inservice hydrostatic testing, and physics testing at RCS temperatures < 525°F, and 
the maximum rate of change of reactor coolant temperature. The methods and 
criteria employed to establish operating pressure and temperature limits are 
described In BAW-10046A (Ref. 1). These limit curves are applicable through 
thirty-one effective full power years (EFPY) of operation. The pressure limit is 
adjusted for the pressure differential between the point of system pressure 
measurement and the limiting component for the various operating reactor coolant 
pump combinations.  

Each P/T curve defines an acceptable region for normal operation below and to the 
right of the limit curve. The curves are used to develop operational guidance for 
use during heatup or cooldown maneuvering.  

The LCO establishes operating limits that provide a margin to brittle failure of the 
reactor vessel. The vessel is the component most subject to brittle failure due to 
the fast neutron embrittlement it experiences during power operation, and the LCO 
limits apply mainly to the vessel. The limits do not apply to the pressurizer, which 
has different design characteristics and operating functions.  

10 CFR 50, Appendix G (Ref. 2), requires the establishment of P/T limits for 
material fracture toughness requirements of the reactor coolant pressure boundary 
(RCPB) materials. Reference 2 requires an adequate margin to brittle failure during 
normal operation, abnormalities, and system hydrostatic tests. It mandates the use 
of the American Society of Mechanical Engineers (ASME), Boiler and Pressure 
Vessel Code, Section III, Appendix G (Ref. 3).  

Unear elastic fracture mechanics (LEFM) methodology Is used to determine the 
stresses and material toughness at locations within the RCPB. The LEFM 
methodology follows the guidance given by 10 CFR 50, Appendix G; ASME Code, 
Section III, Appendix G; and Regulatory Guide 1.99 (Ref. 4).
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The major components of the reactor coolant pressure boundary have been 
analyzed in accordance with Appendix G to 10CFR50. Results of this analysis, 
including the actual pressure-temperature limitations of the reactor coolant pressure 
boundary, are given In FTI Document 77-1258569-01 (Ref. 5). The service period 
was reduced by one effective full power year from that assumed in Reference 5 to 
be conservative with respect to independent calculations performed by the NRC 
staff. The limiting weld material is being irradiated as part of the B&W Owners 
Group Integrated Reactor Vessel Material Surveillance Program and the 
identification and locations of the capsules containing the limiting weld material is 
discussed in the latest revision to B&W report, BAW-1543 (Rev. 6). The chemical 
composition of the limiting weld material is reported in the B&W report, BAW-2121P 
(Rev. 7). The effect of neutron Irradiation on the nil ductility reference temperature 
(RTDT) of the limiting weld material is reported in FTI Calculations 32-1245917-00 
and 32-1257716-00 (Rev. 8).  

The actual shift in the RTND- of the vessel beltiine region material will be established 
periodically by removing and evaluating the irradiated reactor vessel material 
surveillance specimens, in accordance with Appendix H of 10 CFR 50 (Ref. 9).  
These specimens are installed near the Inside wall of this or a similar reactor vessel 
in the core region. The operating P/T limit curves will be adjusted, as necessary, 
based on the evaluation findings and the recommendations of Reference 3.  

Prior to reaching thirty-one effective full power years of operation, Figures 3.4.3-1, 
3.4.3-2, and 3.4.3-3 must be updated for the next service period in accordance with 
10 CFR 50, Appendix G. The service period must be of sufficient duration to permit 
the scheduled evaluation of a portion of the surveillance data scheduled in 
accordance with the latest revision of Topical Report BAW-1543 (Ref. 6). The 
highest predicted adjusted reference temperature of all the beltline region materials 
is used to determine the adjusted reference temperature at the end of the service 
period. The basis for this prediction is submitted for NRC staff review at least 90 
days prior to the end of the service period.  

The P/T limit curves are composite curves established by superimposing limits 
derived from stress analyses of those portions of the reactor vessel and head that 
are the most restrictive. At any specific pressure, temperature, and temperature 
rate of change, one location within the reactor vessel will dictate the most restrictive 
limit. Across the span of the P/T limit curves, different locations are more restrictive, 
and, thus, the curves are composites of the most restrictive regions.  

The heatup curve represents a different set of restrictions than the cooldown curve 
because the directions of the thermal gradients through the vessel wall are 
reversed. The thermal gradient reversal alters the location of the tensile stress 
between the outer and inner walls.  

The calculation to generate the inservice hydrostatic testing curve uses different 
safety factors (per Ref. 3) than the heatup and cooldown curves. The testing curve 
also extends to the RCS design pressure of 2500 psia.
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The P/T limit curves and associated temperature rate of change limits are 
developed in conjunction with stress analyses for large numbers of operating cycles 
and provide conservative margins to nonductile failure. Although created to provide 
limits for these specific normal operations, the curves also can be used to 
determine if an evaluation is necessary for an abnormal transient 

The consequence of violating the LCO limits is that the RCS has been operated 
under conditions that can result in brittle failure of the RCPB, possibly leading to a 
nonisolable leak or loss of coolant accident. In the event these limits are exceeded, 
an evaluation must be performed to determine the effect on the structural integrity 
of the RCPB components. The ASME Code, Section XI, Appendix E (Ref. 10) 
provides a recommended methodology for evaluating an operating event that 
causes an excursion outside the limits.  

APPLICABLE SAFETY ANALYSES 

The P/T limits are not derived from Design Basis Accident (DBA) analyses. They 
are prescribed during normal operation to avoid encountering pressure, 
temperature, and temperature rate of change conditions that might cause 
undetected flaws to propagate and cause nonductile failure of the RCPB, an 
unanalyzed condition. Reference 1 establishes the methodology for determining 
the P/T limits.  

RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36 (Ref. 11).  

LCO 

The three elements of this LCO are: 

a. The limit curves for heatup, cooldown, normal operation, PHYSICS 
TESTING and inservice hydrostatic testing; 

b. Umits on the rate of change of temperature; and 

c. Umits on RCP combinations.  

The LCO limits apply to all components of the RCS, except the pressurizer (as 
indicated by the Note). These limits define allowable operating regions and permit 
a large number of operating cycles while providing a wide margin to nonductile 
failure.  

The limits for the rate of change of temperature control the thermal gradient through 
the vessel wall and are used as inputs for calculating the P/T limit curves. Thus, the 
LCO for the rate of change of temperature restricts stresses caused by thermal 
gradients and also ensures the validity of the P/T limit curves.
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The limit curves include the limiting pressure differential between the point of 
system pressure measurement and the pressure on the reactor vessel region 
controlling the limit curve. However, the limit curves are not adjusted for possible 
Instrument error and should not be used for operation.  

The heatup and cooldown rates stated are intended as the maximum changes in 
temperature in one direction in the stated time periods. The actual temperature 
linear ramp rate may exceed the stated limits for a shorter time period provided that 
the maximum total temperature difference does not exceed the limit and that a 
temperature hold Is observed to prevent the total temperature difference from 
exceeding the limit for the stated time period.  

The acceptable P/r combinations are below and to the right of the limit curves 
which are applicable for the first 31 EFPY. The limit curves include the limiting 
pressure differential between the point of system pressure measurement and the 
pressure on the reactor vessel region controlling the limit curve. However, the limit 
curves are not adjusted for possible instrument error and should not be used for 
operation.  

Violating the LCO limits places the reactor vessel outside of the bounds of the 
stress analyses and can Increase stresses in other RCPB components. The 
consequences depend on several factors, as follows: 

a. The magnitude of the departure from the allowable operating P/T regime or 
the magnitude of the rate of change of temperature; 

b. The length of time the limits were violated (longer violations allow the 
temperature gradient in the thick vessel walls to become more pronounced); 
and 

c. The existences, sizes, and orientations of flaws in the vessel material.  

APPLICABILITY 

The RCS P/T limits Specification provides a definition of acceptable operation for 
prevention of nonductile failure in accordance with 10 CFR 50, Appendix G (Ref. 2).  
Although the P/T limits were developed to provide guidance for operation during 
heatup or cooldown (MODES 3, 4, and 5) or inservice hydrostatic testing, their 
applicability is at all times in keeping with the concern for nonductile failure. The 
limits do not apply to the pressurizer.
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ACTIONS 

A.1 and A.2 

Operation outside the P/T limits during MODE 1, 2, 3, or 4 must be corrected so that 
the RCPB is returned to a condition that has been verified by stress analyses.  

The 30 minute Completion Time reflects the urgency of restoring the parameters to 
within the analyzed range. Most violations will not be severe, and the activity can 
be accomplished in this time in a controlled manner.  

Besides restoring operation to within limits, an evaluation is required to determine if 
RCS operation can continue. The evaluation must verify the RCPB integrity 
remains acceptable and must be completed before continuing operation beyond the 
72 hour Completion Time of Required Action A.2. Several methods may be used, 
including comparison with pre-analyzed transients in the stress analyses, new 
analyses, or inspection of the components. The evaluation must be completed, 
documented, and approved in accordance with established unit procedures and 
administrative controls.  

ASME Code, Section XI, Appendix E (Ref. 10) may be used to support the 
evaluation. However, its use is restricted to evaluation of the vessel beltline. The 
evaluation must extend to all components of the RCPB.  

The 72 hour Completion Time is reasonable to accomplish the evaluation. The 
evaluation for a mild violation is possible within this time, but more severe violations 
may require special, event specific stress analyses or inspections. A favorable 
evaluation must be completed before continuing to operate beyond the 72 hour 
Completion Time.  

Condition A is modified by a Note requiring Required Action A.2 to be completed 
whenever the Condition is entered. The Note emphasizes the need to perform the 
evaluation of the effects of the excursion outside the allowable limits. Restoration 
alone per Required Action A.1 is insufficient because higher than analyzed stresses 
may have occurred and may have affected the RCPB integrity.  

B.1 and B.2 

If a Required Action and associated Completion Time of Condition A are not met, 
the unit must be brought to a lower MODE because: (a) the RCS remained in an 
unacceptable pressure and temperature region for an extended period of increased 
stress, or (b) a sufficiently severe event caused entry Into an unacceptable region.  
Either possibility indicates a need for more careful examination of the event 
Performing this examination In the required MODES reduces the RCS at reduced 
pressure and temperature, which decreases the possibility of propagation of 
undetected flaws.
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If the required restoration activity cannot be accomplished within 30 minutes, 
Required Action B.1 and Required Action B.2 must be initiated to reduce pressure 
and temperature.  

If the required evaluation for continued operation cannot be accomplished within 72 
hours, or the results are indeterminate or unfavorable, action must proceed to 
reduce pressure and temperature as specified in Required Actions B.1 and B.2. A 
favorable evaluation must be completed and documented before returning to 
operating pressure and temperature conditions. However, if the favorable 
evaluation Is accomplished while reducing pressure and temperature conditions, a 
return to power operation may be initiated without completing these Required 
Actions.  

Pressure and temperature are reduced by bringing the unit to MODE 3 within 6 
hours and to MODE 5 within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required MODE from full 
power conditions In an orderly manner and without challenging unit systems.  

C.1 and C.2 

Actions must be Initiated immediately to correct operation outside of the P/T limits at 
times other than MODE 1, 2, 3, or 4, so that the RCPB is returned to a condition 
that has been verified acceptable by stress analysis.  

The immediate Completion Time reflects the urgency of initiating action to restore 
the parameters to within the analyzed range. Most violations will not be severe, and 
the activity can be accomplished promptly in a controlled manner.  

In addition to restoring operation to within limits, an evaluation Is required to verify 
that the RCPB integrity remains acceptable. The evaluation must be completed 
once prior to entry into MODE 4. Several methods may be used, including 
comparison with pre-analyzed transients in the stress analysis, or inspection of the 
components.  

ASME Code, Section XI, Appendix E (Ref. 10), may also be used to support the 
evaluation. However, its use Is restricted to evaluation of the vessel beltline.  

Condition C Is modified by a Note requiring Required Action C.2 to be completed 
whenever the Condition is entered. The Note emphasizes the need to perform the 
evaluation of the effects of the excursion outside the allowable limits. Restoration 
alone, per Required Action CA, is insufficient because higher than analyzed 
stresses may have occurred and may have affected RCPB integrity.

B 3.4.3-6ANO-1 1/28/2000



RCS P/T Limits 
B 3.4.3 

SURVEILLANCE REQUIREMENTS 

SR 3.4.3.1. SR 3.4.3.2. SR 3.4.3.3. and SR 3.4.3.4 

Verification that operation is within the limits of the appropriate figure is required 
every 30 minutes when RCS pressure and temperature conditions are undergoing 
planned changes.  

This Frequency is considered reasonable in view of the control room indication 
available to monitor RCS status. Also, since temperature rate of change limits are 
specified in hourly increments, 30 minutes permits assessment and correction for 
minor deviations within a reasonable time.  

Surveillance for heatup, cooldown, or Inservice hydrostatic testing may be 
discontinued when the definition given in the relevant unit procedure for ending the 
activity is satisfied.  

The acceptable P/T combinations are below and to the right of the limit curves 
which are applicable for the first 31 EFPYs. The limit curves include the limiting 
pressure differential between the point of system pressure measurement and the 
pressure on the reactor vessel region controlling the limit curve. However, the limit 
curves are not adjusted for possible instrument error and should not be used for 
operation (as Identified in Note I on each applicable Figure).  

SR 3.4.3.1 is modified by a Note that requires this SR to be performed only during 
system heatup operations with fuel in the reactor vessel. This SR refers to 
Figure 3.4.3-1 which provides applicable heatup limitations, including reactor 
coolant pump (RCP) operating restrictions and allowable heatup rates.  
Figure 3.4.3-1 Note 2 identifies that when the decay heat removal system is 
operating with no RCPs operating, the indicated DHR system return temperature to 
the reactor vessel is the appropriate temperature indicator.  

SR 3.4.3.2 is modified by a Note that requires this SR to be performed only during 
system cooldown operations with fuel in the reactor vessel. This SR refers to 
Figure 3.4.3-2 which provides applicable cooldown limitations, Including reactor 
coolant pump (RCP) operating restrictions and allowable cooldown rates. During 
system cooldown operations with fuel in the reactor vessel, the RCPs are eventually 
removed from service. Figure 3.4.3-2 Note 2 identifies that when the decay heat 
removal system is operating with no RCPs operating, the indicated decay heat 
removal system return temperature to the reactor vessel is the appropriate 
temperature indicator. Figure 3.4.3-2 Note 2 also indicates that a maximum step 
temperature change of 25°F is allowable when removing all RCPs from operation 
with the decay heat removal system operating. The step temperature change is 
defined as the reactor coolant temperature (prior to stopping all RCPs) minus the 
decay heat removal system return temperature to the reactor vessel (after stopping 
all RCPs). The step change of 250F is applicable only during transition from RCP 
operation to DHR. This step change must be included when determining the 
cooldown rate.
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SR 3.4.3.3 is modified by a Note that requires this SR to be performed only during 
system heatup and cooldown operations with no fuel in the reactor vessel. This SR 
refers to Figure 3.4.3-2 which provides applicable heatup and cooldown limitations, 
including reactor coolant pump (RCP) operating restrictions and allowable heatup 
and cooldown rates. These curves are used during inservice hydrostatic testing 
that is performed in a defueled condition. The Notes on Figure 3.4.3-1 and 
Figure 3.4.3-2 are applicable to heatups and cooldowns performed within these 
limits.  

SR 3.4.3.4 is modified by a Note that requires this SR to be performed only during 
PHYSICS TESTS with the average RCS temperature : 5250F. This SR refers to 
Figure 3.4.3-1 which provides applicable limitations under which the unit may be 
critical, including reactor coolant pump (RCP) operating restrictions and allowable 
heatup rates. This curve is used during PHYSICS TESTING. This is because 
LCO 3.4.2, "RCS Minimum Temperature for Criticality," normally limits the 
temperature for criticality to well above this curve. However, an exception to 
LCO 3.4.2 is provided by LCO 3.1.9, "PHYSICS TEST Exceptions-MODE 2," during 
PHYSICS TESTS initiated In MODE 2. When the decay heat removal system is 
operating with no RCPs operating, the indicated DHR system return temperature to 
the reactor vessel is the appropriate temperature indicator.  

REFERENCES 

1. BAW-10046A, "Methods of Compliance with Fracture Toughness and 
Operational Requirements of 10CFR50, Appendix G", Rev. 2, June 1986.  

2. 10 CFR 50, Appendix G.  

3. ASME, Boiler and Pressure Vessel Code, Section III, Appendix G.  

4. Regulatory Guide 1.99, Revision 2, May 1988.  

5. FTI Document 77-1258569-01.  

6. BAW-1 543, Integrated Reactor Vessel Material Surveillance Program (latest 
revision).  

7. BAW-2121 P, Irradiation Induced Reduction in Charpy Upper Shelf Energy of 
Reactor Vessel Welds.  

8. FTI Calculations 32-1245917-00 and 32-1257716-00.  

9. 10 CFR 50, Appendix H.  

10. ASME, Boiler and Pressure Vessel Code, Section XI, Appendix E.  

11.10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Loops - MODES 1 and 2 

BASES 

BACKGROUND 

The primary function of the reactor coolant is removal of the heat generated in the 
fuel due to the fission process, and transfer of this heat, via the steam generators 
(SGs), to the secondary plant 

The secondary functions of the reactor coolant include: 

a. Moderating the neutron energy level to the thermal state, to increase the 
probability of fission; 

b. Improving the neutron economy by acting as a reflector, 

c. Carrying the soluble neutron poison, boric acid; 

d. Providing a second barrier against fission product release to the 
environment; and 

e. Removing the heat generated in the fuel due to fission product decay 
following a unit shutdown.  

The RCS configuration for heat transport uses two RCS loops. Each RCS loop 
contains an SG and two reactor coolant pumps (RCPs). An RCP is located in each 
of the two SG cold legs. The pump flow rate has been sized to provide core heat 
removal with appropriate margin to departure from nucleate boiling (DNB) during 
power operation and for anticipated transients originating from power operation.  
This Specification requires two RCS loops with either three or four pumps to be in 
operation. With only two or three pumps in operation the reactor power level is 
restricted to a nominal 49% RTP or 75% RTP, respectively, to preserve the core 
power to flow relationship, thus maintaining the margin to DNB. The intent of the 
Specification is to require core heat removal with forced flow during power 
operation. Specifying the minimum number of pumps is an effective technique for 
designating the proper forced flow rate for heat transport, and specifying two loops 
provides for the needed amount of heat removal capability for the allowed power 
levels. Specifying two RCS loops also provides the minimum necessary paths (two 
SGs) for heat removal.  

The Reactor Protection System (RPS) Nuclear Overpower RCS Flow and Measured 
AXIAL POWER IMBALANCE trip setpoint is automatically reduced when a pump is 
taken out of service. Manual resetting is not necessary.
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APPLICABLE SAFETY ANALYSES 

Safety analyses (Ref. 1) contain various assumptions for the Design Bases 
Accident (DBA) initial conditions including: RCS pressure, RCS temperature, 
reactor power level, core parameters, and safety system setpoints. The important 
aspect for this LCO is the reactor coolant forced flow rate, which is represented by 
the number of pumps in service.  

Both transient and steady state analyses have been performed to establish the 
effect of RCS flow on DNB. The initial condition DNB protection for the limiting loss 
of coolant flow event for four, three, and two pump operation is provided by the 
RCS flow surveillance criteria specified in the COLR for SR 3.4.1.3 and SR 3.4.1.4.  
The loss of coolant flow event which has been found to produce the limiting DNB Is 
the four-to-two pump coastdown. In addition to the coastdown events, the single 
pump locked rotor event has been analyzed and shows that either the minimum 
DNB ratio is not less than the applicable critical heat flux correlation limit or did the 
fuel cladding experience significant temperature excursions.  

Steady state DNB analysis has been performed for four, three, and two pump 
combinations. For four pump operation, the steady state DNB analysis, which 
generates the pressure and temperature SL (i.e., the departure from nucleate 
boiling ratio (DNBR) limit), assumes a maximum power level of 112% RTP. This is 
the design overpower condition for four pump operation. The 112% value is the 
accident analysis limit of the nuclear overpower (high flux) trip and Is based on an 
analysis assumption that bounds possible instrumentation errors. The DNBR limit 
defines a locus of pressure and temperature points that result in a minimum DNBR 
that protects the critical heat flux correlation limit.  

The three pump pressure temperature limit is tied to the steady state DNB analysis, 
which is evaluated each cycle. The flow used is the minimum allowed for three 
pump operation. The actual RCS flow rate will exceed the assumed flow rate. With 
three pumps operating, overpower protection is automatically provided by the RPS 
nuclear overpower RCS flow and measured AXIAL POWER IMBALANCE Function.  
The maximum power level for three pump operation is identified in the COLR and is 
based on the three pump flow as a fraction of the four pump flow at full power.  

Although the Specification limits operation to a minimum of three pumps total, 
design evaluation (including analyses at steady state, ECCS initial conditions, and 
DNB conditions) also shows that operation with one pump in each loop (two pumps 
total) is acceptable when core THERMAL POWER is restricted to be proportionate 
to the flow. However, continued power operation with two RCPs removed from 
service is restricted to 24 hours (Ref. 2) since not all transient and accident 
conditions have been analyzed.  

RCS Loops-MODES 1 and 2 satisfy Criterion 2 of 10 CFR 50.36 (Ref. 3).
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LCO 

The purpose of this LCO is to require adequate forced flow for core heat removal 
via two RCS loops. An operating loop consists of at least one operating RCP and a 
SG capable of heat removal. To meet safety analysis acceptance criteria for DNB, 
four pumps are required at rated power, if fewer pumps are available, power must 
be reduced as specified in the COLR.  

APPLICABILITY 

In MODES 1 and 2, the reactor may be critical and has the potential to produce 
maximum THERMAL POWER. To ensure that the assumptions of the accident 
analyses remain valid, all RCS loops are required to be OPERABLE and in 
operation in these MODES to prevent DNB and core damage.  

The decay heat production rate is much lower than the full power heat rate. As 
such, the forced circulation flow and heat sink requirements are reduced for lower, 
noncritical MODES as Indicated by the LCOs for MODES 3, 4, and 5.  

Operation in other MODES is covered by: 

"* LCO 3.4.5, "RCS Loops-MODE 3"; 

"* LCO 3.4.6, "RCS Loops-MODE 4"; 

"* LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 

"* LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled'; 

"* LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

"* LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A..1 

With one RCP not in operation in each loop, the assumptions of the safety analyses 
are not met, but design evaluation provided in Reference 2 concludes that events 
initiated during two pump operation would be expected to respond within the 
acceptance criteria for the ECCS. However, since no analysis was performed, 
Technical Specifications for two pump operation will only allow operation in
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MODES 1 or 2 for a period not to exceed 24 hours. The Completion Time of 
18 hours provides sufficient time to restore operation of an additional RCP, while 
allowing time to place the unit in MODE 3 within the 24 hour limitation if restoration 
of a third RCP is not accomplished.  

13.1 

If the Required Action and associated Completion Time of Condition A are not met, 
or if the LCO is not met for any reason other than provided in Condition A, the unit 
must be placed in a MODE in which the requirements are not applicable. This is 
accomplished by placing the unit in MODE 3. This reduces the core heat removal 
needs and minimizes the possibility of violating DNB limits. The Completion Time of 
6 hours is reasonable, based on operating experience, to reach MODE 3 from 
power conditions in an orderly manner and without challenging safety systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.4.1 

This SR requires verification every 12 hours of the required number of loops in 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which helps ensure that forced flow is providing heat removal while maintaining the 
margin to DNB. The 12 hour interval has been shown by operating practice to be 
sufficient to regularly assess degradation and verify operation within safety 
analyses assumptions. In addition, control room indication and alarms will normally 
indicate loop status.  

REFERENCES 

1. SAR, Chapters 14 and 3A.  

2. BAW-10103A, Revision 3, July 1977.  

3. 10 CFR 50.36.

B 3.4.4-4ANO-1 1/28/2000



RCS Loops - MODE 3 
B 3.4.5 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.5 RCS Loops - MODE 3 

BASES 

BACKGROUND 

The primary function of the reactor coolant in MODE 3 is removal of decay heat and 
transfer of this heat, via the steam generators (SGs), to the secondary plant fluid.  
The secondary function of the reactor coolant is to act as a carrier for soluble 
neutron poison, boric acid.  

In MODE 3, reactor coolant pumps (RCPs) are used to provide forced circulation for 
heat removal during heatup and cooldown. The number of RCPs in operation will 
vary depending on operational needs, and the intent of this LCO is to provide 
forced flow from at least one RCP for core heat removal and transport. The flow 
provided by one RCP is adequate for heat removal and for boron mbdng. However, 
two RCS loops are required to be OPERABLE to provide redundant paths for heat 
removal.  

Reactor coolant natural circulation is not normally used. If entry into natural 
circulation is required, the reactor coolant at the highest elevation of the hot leg 
must be maintained subcooled for single phase circulation. When in natural 
circulation, it is preferable to remove heat using both SGs to avoid idle loop 
stagnation that might occur if only one SG were in service. One generator will 
provide adequate heat removal. Boron reduction in natural circulation is prohibited 
because mixing to obtain a homogeneous concentration in all portions of the RCS 
cannot be ensured.  

APPLICABLE SAFETY ANALYSES 

No safety analyses are performed with initial conditions in MODE 3.  

Failure to provide heat removal may result in challenges to a fission product barrier.  
The RCS loops are part of the primary success path that functions or actuates to 
prevent or mitigate a Design Basis Accident or transient that either assumes the 
failure of, or presents a challenge to, the integrity of a fission product barrier.  

RCS Loops-MODE 3 satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).
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LCO 

The purpose of this LCO is to require two loops to be available for heat removal 
thus providing redundancy. The LCO requires the two loops to be OPERABLE with 
the intent of requiring both SGs to be capable of transferring heat from the reactor 
coolant at a controlled rate. Forced reactor coolant flow is the preferred way to 
transport heat, although natural circulation flow is also acceptable under certain 
conditions. A minimum of one running RCP meets the LCO requirement for one 
loop in operation.  

The Note permits operation without RCPs. During this condition, boron reduction is 
prohibited because an even concentration distribution throughout the RCS cannot 
be ensured. Core outlet temperature is to be maintained sufficiently below the 
saturation temperature so that a) no vapor bubble may form and possibly cause a 
natural circulation flow obstruction; and b) pump restart criteria (which vary with 
pressure) are met.  

In MODES 3,4, and 5, it is sometimes necessary to stop all RCP or DHR pump 
forced circulation (e.g., change operation from one DHR train to the other, to 
perform surveillance or startup testing, to perform the transition to and from DHR 
System cooling, or to avoid operation below the RCP minimum net positive suction 
head limit). This is acceptable because the reactor coolant temperature can be 
maintained subcooled and boron stratification affecting reactivity control is not 
expected.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP and an SG that 
is OPERABLE. To be considered OPERABLE, an RCP must be capable of being 
powered and able to provide forced flow if required. Similarly, an SG must be 
capable of transferring heat from the reactor coolant at a controlled rate and be in 
compliance with the Steam Generator Tube Surveillance Program.  

APPLICABILITY 

In MODE 3, the heat load is lower than at power;, therefore, one RCS loop in 
operation Is adequate for transport and heat removal. A second RCS loop is 
required to be OPERABLE but not in operation for redundant heat removal 
capability.  

Operation in other MODES is covered by: 

"* LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 

"* LCO 3.4.6, "RCS Loops-MODE 4"; 

"* LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 

"* LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filledn;
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"* LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

"* LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A.1 

If one RCS loop is inoperable, redundancy for forced flow heat removal is lost. The 
Required Action is restoration of the RCS loop to OPERABLE status within a 
Completion Time of 72 hours. This time allowance is a justified period to be without 
the redundant nonoperating loop because a single loop in operation has a heat 
transfer capability greater than that needed to remove the decay heat produced in 
the reactor core.  

If the Required Action and associated Completion Time of Condition A are not met, 
the unit must be brought to MODE 4. In MODE 4, the unit may be placed on the 
DHR System. The allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to achieve cooldown and depressurization from the existing 
unit conditions and without challenging unit systems.  

C.1 and C.2 

If no RCS loop is OPERABLE or a required RCS loop is not in operation, (no RCS 
loop is required to be in operation provided the conditions of the Note in the LCO 
section are met), all operations involving a reduction of RCS boron concentration 
must be immediately suspended. This is necessary because boron dilution requires 
forced circulation for proper homogenization. Action to restore one RCS loop to 
operation shall be immediately Initiated and continued until one RCS loop is 
restored to operation and to OPERABLE status. The immediate Completion Time 
reflects the importance of maintaining operation for decay heat removal.
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SURVEILLANCE REQUIREMENTS 

SR 3.4.5.1 

This SR requires verification every 12 hours that the required loop (and pump) is In 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat removal. The 12 hour interval 
has been shown by operating practice to be sufficient to regularly assess RCS loop 
status. In addition, control room indication and alarms will normally indicate loop 
status.  

SR 3.4.5.2 

Verification that each required RCP is OPERABLE ensures that an RCS loop can 
be placed in operation, if needed, to maintain decay heat removal and reactor 
coolant circulation. Verification Is performed by verifying proper breaker alignment 
and power availability to each required pump that is not in operation. Alternatively, 
verification that a pump is in operation also verifies proper breaker alignment and 
power availability. .The Frequency of 7 days is considered reasonable In view of 
other administrative controls available and has been shown to be acceptable by 
operating experience.  

This SR is modified by a Note that states the SR is not required to be performed 
until 24 hours after a required pump is not in operation.  

REFERENCES 

1. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Loops - MODE 4 

BASES 

BACKGROUND 

In MODE 4, the primary function of the reactor coolant is the removal of decay heat 
and transfer of this heat to the steam generators (SGs) or decay heat removal 
(DHR) heat exchangers. The secondary function of the reactor coolant is to act as 
a carrier for soluble neutron poison, boric acid.  

In MODE 4, either reactor coolant pumps (RCPs) or DHR pumps can be used for 
coolant circulation. The number of pumps in operation can vary to suit the 
operational needs. The intent of this LCO is to provide forced flow from at least one 
RCP or one DHR pump for decay heat removal and transport. The flow provided by 
one RCP or one DHR pump is adequate for heat removal. The other intent of this 
LCO is to require that two paths (loops) be available to provide redundancy for heat 
removal.  

APPLICABLE SAFETY ANALYSES 

No safety analyses are performed with initial condition in MODE 4.  

RCS Loops-MODE 4 have been identified as an important contributor to risk 
reduction, and therefore, satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).  

LCO 

The purpose of this LCO is to require that two loops, RCS or DHR, be OPERABLE 
in MODE 4 and one of these loops be in operation. The LCO allows the two loops 
that are required to be OPERABLE to consist of any combination of RCS or DHR 
System loops. Any one loop in operation provides enough flow to remove the 
decay heat from the core with forced circulation. The second loop that is required 
to be OPERABLE provides redundant paths for heat removal.  

The Note permits a limited period of operation with the normally required RCP or 
DHR pump removed from operation. The Note prohibits boron dilution when forced 
flow is stopped because an even concentration distribution cannot be ensured.  
Core outlet temperature is to be maintained below saturation temperature by 2: 10°F 
so that no vapor bubble may form and possibly cause a natural circulation flow 
obstruction.
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When the DHR pumps are stopped, no alternate heat removal path exists, unless 
the RCS and SGs have been placed in service in forced or natural circulation. The 
response of the RCS without heat removal through the DHR System or the SGs 
depends on the core decay heat load and the length of time that the DHR pumps 
are stopped. As decay heat diminishes, the effects on RCS temperature and 
pressure diminish. Without cooling by DHR, if the SGs are not capable of removing 
heat, higher heat loads will cause the reactor coolant temperature and pressure to 
increase at a rate proportional to the decay heat load. Because pressure can 
increase, the applicable system pressure limits (pressure and temperature (PIT) or 
low temperature overpressure protection (LTOP) limits) must be observed and 
forced DHR flow or heat removal via the SGs must be re-established prior to 
reaching the pressure limit.  

An OPERABLE RCS loop consists of at least one OPERABLE RCP and an 
OPERABLE SG. To be considered OPERABLE, an SG must be capable of 
transferring heat from the reactor coolant at a controlled rate and be in compliance 
with the Steam Generator Tube Surveillance Program.  

Similarly for the DHR System, an OPERABLE DHR loop Is comprised of the 
OPERABLE DHR pump(s) capable of circulating RCS fluid through the DHR heat 
exchanger(s) and back to the RCS. To be considered OPERABLE, a DHR pump 
must be capable of being powered and able to provide flow if required, and a DHR 
heat exchanger must be capable of transferring heat from the reactor coolant at a 
controlled rate.  

A DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure injection If it is capable of being manually (locally or remotely) 
realigned to the DHR mode of operation and is not otherwise inoperable. This 
provision arises because of the dual requirements of the components that comprise 
the low pressure injection/decay heat removal system.  

APPLICABILITY 

In MODE 4, this LCO applies because it Is possible to remove core decay heat and 
to provide proper boron mixing with either the RCS loops and SGs or the DHR 
System.  

Operation in other MODES is covered by: 

", LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 

"• LCO 3.4.5, "RCS Loops-MODE 3"; 

"• LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 

"* LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";
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* LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

a LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A.1 

If only one required RCS loop or DHR loop is OPERABLE and in operation, 
redundancy for heat removal is lost. Action must be initiated to restore a second 
loop to OPERABLE status. The immediate Completion Time reflects the 
importance of maintaining the availability of two paths for heat removal.  

A.2 

If restoration is not accomplished and a DHR loop is OPERABLE, the unit must be 
brought to MODE 5 within the following 24 hours. Bringing the unit to MODE 5 is a 
conservative action with regard to decay heat removal. With only one DHR loop 
OPERABLE, redundancy for decay heat removal is lost and, in the event of a loss 
of the remaining DHR loop, it would be safer to initiate that loss from MODE 5 
rather than MODE 4. The Completion Time of 24 hours is reasonable, based on 
operating experience, to reach MODE 5 in an orderly manner and without 
challenging unit systems.  

This Required Action is modified by a Note which indicates that the unit must be 
placed in MODE 5 only If a DHR loop is OPERABLE. With no DHR loop 
OPERABLE, the unit Is In a condition with only limited cooldown capabilities.  
Therefore, the actions are to be concentrated on restoration of a DHR loop, rather 
than a cooldown of extended duration.  

B.1 and B.2 

If no RCS or DHR loops are OPERABLE or a required loop is not in operation (no 
loop is required to be in operation provided the conditions of the Note in the LCO 
section are met), all operations involving a reduction of RCS boron concentration 
must be suspended and action to restore one RCS or DHR loop to OPERABLE 
status and operation must be initiated. Boron dilution requires forced circulation for 
proper mixing, and the margin to criticality must not be reduced in this type of 
operation. The immediate Completion Times reflect the Importance of maintaining 
operation for decay heat removal. The action to restore must continue until one 
loop is restored to operation.
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SURVEILLANCE REQUIREMENTS 

SR 3.4.6.1 

This Surveillance requires verification every 12 hours of the required DHR or RCS 
loop in operation to ensure forced flow is providing decay heat removal. Verification 
includes flow rate, temperature, or pump status monitoring. The 12 hour interval 
has been shown by operating practice to be sufficient to regularly assess RCS loop 
status. In addition, control room indication and alarms will normally indicate loop 
status.  

SR 3.4.6.2 

Verification that each required pump is OPERABLE ensures that an RCS or DHR 
loop can be placed in operation If needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by verifying proper breaker 
alignment and power available to each required pump. Alternatively, verification 
that a pump is in operation also verifies proper breaker alignment and power 
availability. The Frequency of 7 days is considered reasonable in view of other 
administrative controls and has been shown to be acceptable by operating 
experience.  

This SR is modified by a Note that states the SR is not required to be performed 
until 24 hours after a required pump is not in operation.  

REFERENCES 

1. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 RCS Loops - MODE 5, Loops Filled 

BASES 

BACKGROUND 

In MODE 5 with RCS loops filled, the primary function of the reactor coolant Is the 
removal of decay heat and transfer of this heat either to the steam generator (SG) 
secondary side coolant or the service water via the decay heat removal (DHR) heat 
exchangers. While the principal means for decay heat removal Is via the DHR 
System, the SGs are specified as a backup means for redundancy. Although the 
SGs do not typically remove heat unless steaming occurs, they are available as a 
temporary heat sink and can be used by allowing the RCS to heat up into the 
temperature region of MODE 4 where steaming can be effective for heat removal.  
The secondary function of the reactor coolant is to act as a carder for soluble 
neutron poison, boric acid.  

In MODE 5 with RCS loops filled, DHR loops are the principal means for heat 
removal. The number of loops in operation can vary to suit the operational needs.  
The intent of this LCO is to provide forced flow from at least one DHR loop for 
decay heat removal and transport. The flow provided by one DHR loop is adequate 
for decay heat removal. The other intent of this LCO is to require that a second 
path be available to provide a backup method for heat removal.  

APPLICABLE SAFETY ANALYSES 

No safety analyses are performed with initial conditions in MODE 5.  

RCS Loops-MODE 5 (Loops Filled) have been identified as important contributors 
to risk reduction, and therefore, satisfy Criterion 4 of 10 CFR 50.36 (Ref. 1).  

LCO 

The purpose of this LCO is to require that at least one of the DHR loops be 
OPERABLE and in operation with an additional DHR loop OPERABLE or an RCS 
loop OPERABLE (i.e., SG OPERABLE). One DHR loop provides sufficient forced 
circulation to perform the safety functions of the reactor coolant under these 
conditions. The second DHR loop is normally maintained as a backup to the 
operating DHR loop to provide redundancy for decay heat removal. However, If the 
standby DHR loop is not OPERABLE, a sufficient alternate method of providing 
redundant heat removal paths is to provide one or both SG(s) OPERABLE.  
OPERABILITY of a single SG is sufficient to provide the necessary heat sink if the
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motor driven EFW pump Is available with a source of makeup water and the 
necessary flow paths. Otherwise, both SGs are required to provide the necessary 
heat sink. In this latter case, OPERABILITY of the SGs requires at least one motor 
driven pump available with a source of makeup water and the necessary flow paths.  
Should the operating DHR loop fail, the SG(s) could be used to remove the decay 
heat 

The LCO provides for either SG heat removal or DHR System heat removal. In this 
MODE, reactor coolant pump (RCP) operation may be restricted because of net 
positive suction head (NPSH) limitations, and the SG will not be able to provide 
steam for the turbine driven feed pumps. However, to ensure that the SG(s) can be 
used as a heat sink, a motor driven feedwater. pump is needed, because it is 
independent of steam. Condensate pumps, the auxiliary feedwater pump, or the 
motor driven emergency feedwater pump can be used. If RCPs are available, the 
steam generator level need not be adjusted. If RCPs are not available, the water 
level must be adjusted for natural circulation. An appropriate secondary side water 
level is dependent on several considerations, but the underlying concept Is to raise 
the thermal center of the heat sink (i.e., the SG(s)) above the thermal center of the 
heat source (i.e., the reactor core). This can be accomplished with little or no 
secondary side Water level by emergency feedwater introduced at sufficiently high 
rates into the top of the SG. For other sources of feedwater, preferred conditions 
would be provided by both SGs with initial levels at > 300 inches and < 340 inches 
of secondary side water level; however, minimum conditions require > 20 inches of 
secondary side water level. Other complications, such as low decay heat levels or 
single loop cooldown may require a higher SG secondary side water level. These 
SG level parameter values are considered to be nominal values. No additional 
allowances for instrument uncertainty are required in the implementing procedures.  
The SGs are primarily a backup to the DHR pumps, which are used for forced flow.  
By requiring the SGs to be a backup heat removal path, the option to increase RCS 
pressure and temperature for heat removal in MODE 4 is provided.  

Note I permits the DHR pumps to be stopped for up to I hour. The circumstances 
for stopping both DHR trains are to be limited to situations where: (a) Pressure and 
temperature increases can be maintained well within the allowable pressure (PIT 
and low temperature overpressure protection) and 10°F subcooling limits; and (b) 
no operations are in process that would cause reduction of the RCS boron 
concentration.  

The Note prohibits boron dilution when DHR forced flow is stopped because an 
even concentration distribution cannot be ensured. Core outlet temperature is to be 
maintained below saturation temperature by > 10°F so that no vapor bubble would 
form and possibly cause a natural circulation flow obstruction. In this MODE, the 
steam generators are used as a backup for decay heat removal and, to ensure their 
availability, the RCS loop flow path is to be maintained with subcooled liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or DHR pump forced 
circulation. For example, this may be necessary to change operation from one DHR 
train to the other, perform surveillance or startup testing, perform the transition to 
and from the DHR System, or to avoid operation below the RCP minimum NPSH 
limit. The time period is acceptable because the reactor coolant temperature can
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be maintained subcooled, and boron stratification affecting reactivity control is not 
expected.  

Note 2 allows one required DHR loop to be inoperable for a period of < 2 hours 
provided that the other loop is OPERABLE and in operation. This permits periodic 
surveillance tests to be performed on the inoperable loop during the only time when 
such testing Is safe and possible.  

Note 3 provides for an orderly transition from MODE 5 to MODE 4 during a planned 
heatup by permitting removal of DHR loops from operation when at least one RCP 
is in operation. This Note provides for the transition to MODE 4 where an RCP is 
permitted to be in operation and replaces the RCS circulation function provided by 
the DHR loops.  

A DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure injection if it is capable of being manually (locally or remotely) 
realigned to the DHR mode of operation and is not otherwise inoperable. This 
provision arises because of the dual requirements of the components that comprise 
the low pressure injection/decay heat removal system.  

An OPERABLE DHR loop is composed of an OPERABLE DHR pump and an 
OPERABLE DHR heat exchanger.  

To be considered OPERABLE, DHR pumps must be capable of being powered and 
are able to provide flow if required. During performance of SR 3.8.1.7 or SR 
3.8.1.8, the affected DHR pump may be considered OPERABLE even with the 
breaker "racked down" since placing this second pump in operation is a manual 
action. Similarly, an OPERABLE SG can perform as a heat sink when it has an 
adequate water level and is in compliance with the Steam Generator Tube 
Surveillance Program. OPERABILITY of a single SG is sufficient to provide the 
necessary heat sink if the motor driven EFW pump is available with a source of 
makeup water and the necessary flow paths; no minimum secondary side water 
level is required for this case. Otherwise, both SGs are required to provide the 
necessary heat sink. In this latter case, OPERABILITY of the SGs requires at least 
one motor driven pump available with a source of makeup water and the necessary 
flow paths, and a minimum water level of > 20 inches.  

APPLICABILITY 

In MODE 5 with loops filled, forced circulation is provided by this LCO to remove 
decay heat from the core and to provide proper boron mixing. One loop of DHR 
provides sufficient circulation for these purposes.  

Operation in other MODES is covered by: 

"* LCO 3.4.4, "RCS Loops-MODES 1 and 2"; 

"* LCO 3.4.5, "RCS Loops-MODE 3";
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"* LCO 3.4.6, "RCS Loops-MODE 4"; 

"* LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled"; 

"* LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

"* LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).  

ACTIONS 

A.1 and A.2 

If one required DHR loop Is inoperable or any required SG is inoperable, 
redundancy for heat removal is lost. Action must be initiated to restore a second 
DHR loop to OPERABLE status or initiate action to restore the required SG(s) to 
OPERABLE status, and action must be taken immediately. Either Required Action 
will restore redundant decay heat removal paths. The immediate Completion Time 
reflects the importance of maintaining the availability of two paths for heat removal.  

B.1 and B.2 

If no required DHR loop is in operation (no DHR loop is required to be in operation 
provided the conditions of Note I are met), or no required DHR loop is 
OPERABLE, all operations involving the reduction of RCS boron concentration 
must be suspended and action to restore a DHR loop to OPERABLE status and 
operation must be initiated. Boron dilution requires forced circulation for proper 
mixing, and the margin to criticality must not be reduced in this type of operation.  
The immediate Completion Time reflects the importance of maintaining operation 
for decay heat removal.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.7.1 

This SR requires verification every 12 hours that the required DHR loop is in 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat removal. The 12 hour 
Frequency has been shown by operating practice to be sufficient to regularly 
assess degradation. In addition, control room indication and alarms will normally 
indicate loop status.
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SR 3.4.7.2 

Verifying the required SG(s) capability to act as a heat sink ensures that redundant 
heat removal paths are available if the second DHR loop is not OPERABLE.  
OPERABILITY of a single SG is sufficient to provide the necessary heat sink if the 
motor driven EFW pump is available with a source of makeup water and the 
necessary flow paths; no minimum secondary side water level is required for this 
case. Otherwise, both SGs are required to provide the necessary heat sink. In this 
latter case, OPERABILITY of the SGs requires at least one motor driven pump 
available with a source of makeup water and the necessary flow paths, and a 
minimum water level of > 20 inches. If both DHR loops are OPERABLE, this 
Surveillance Is not needed. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess RCS loop status.  

SR 3.4.7.3 

Verification that each required DHR pump is OPERABLE ensures that a DHR loop 
can be placed in operation If needed to maintain decay heat removal and reactor 
coolant circulation. If the SGs are capable of providing a heat sink, this Surveillance 
is not needed. Verification is performed by verifying proper breaker alignment and 
power available to each required pump. Alternatively, verification that a pump is in 
operation also verifies proper breaker alignment and power availability. The 
Frequency of 7 days is considered reasonable in view of other administrative 
controls available and has been shown to be acceptable by operating experience.  

This SR is modified by a Note that states the SR is not required to be performed 
until 24 hours after a required pump is not in operation.  

REFERENCES 

1. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled 

BASES 

BACKGROUND 

In MODE 5 with loops not filled, the primary function of the reactor coolant is the 
removal of decay heat and transfer of this heat to the decay heat removal (DHR) 
heat exchangers. The steam generators (SGs) are not available as a heat sink 
when the loops are not filled. The secondary function of the reactor coolant is to 
act as a carrier for the soluble neutron poison, boric acid.  

Loops are considered not filled when the RCS draining is initiated (as might be the 
case for refueling or maintenance). Additionally, reductions of RCS inventory below 
el. 375 ft. are termed reduced Inventory operations. GL 88-17 (Ref. 1) expresses 
concerns for loss of decay heat removal for this operating condition. With water at 
this low level, the margin above the decay heat suction piping connection to the hot 
leg is small. The possibility of loss of level or inlet vortexing exists and if it were to 
occur, the operating DHR pump could become air bound and fail resulting in a loss 
of forced flow for heat removal. As a consequence the water in the core will heat 
up and could boil with the possibility of core uncovering due to boil off.  

In MODE 5 with loops not filled, only DHR pumps can be used for coolant 
circulation. The number of pumps in operation can vary to suit the operational 
needs. The intent of this LCO is to require forced flow from at least one DHR pump 
for decay heat removal and transport, and to require that two paths be available to 
provide redundancy for heat removal.  

APPLICABLE SAFETY ANALYSES 

No safety analyses are performed with initial conditions in MODE 5 with loops not 
filled.  

RCS Loops-MODE 5 (Loops Not Filled) have been identified as important 
contributors to risk reduction, and therefore, satisfy Criterion 4 of 10 CFR 50.36 
(Ref. 2).  

LCO 

The purpose of this LCO is to require that a minimum of two DHR loops be 
OPERABLE and that one of these loops be in operation. An OPERABLE loop is 
one that has the capability of transferring heat from the reactor coolant at a
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controlled rate. Heat cannot be removed via the DHR system unless forced flow is 
used. A minimum of one running decay heat removal pump meets the LCO 
requirement for one loop in operation. An additional DHR loop is required to be 
OPERABLE to provide redundancy for heat removal.  

Note I permits the DHR pumps to be de-energized for < 1 hour. The Note prohibits 
boron dilution or draining operations when DHR forced flow is stopped.  

Note 2 allows one DHR loop to be inoperable for a period of :5 2 hours provided that 
the other loop is OPERABLE and in operation. This permits periodic surveillance 
tests to be performed on the inoperable loop during MODE 5 when these tests are 
safe and possible.  

A DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure injection if it is capable of being manually (locally or remotely) 
realigned to the DHR mode of operation and is not otherwise inoperable. This 
provision arises because of the dual requirements of the components that comprise 
the low pressure injection/decay heat removal system.  

An OPERABLE DHR loop Is composed of an OPERABLE DHR pump capable of 
circulating RCS fluid through an OPERABLE DHR heat exchanger and back to the 
RCS. To be considered OPERABLE, the DHR pumps must be capable of being 
powered and able to provide flow If required. During performance of SR 3.8.1.7 or 
SR 3.8.1.8, the affected DHR pump may be considered OPERABLE even with the 
breaker "racked down" since placing this second pump in operation is a manual 
action.  

APPLICABILITY 

In MODE 5 with loops not filled, this LCO requires core heat removal and coolant 
circulation by the DHR System.  

Operation in other MODES is covered by: 

"* LCO 3.4.4, "RCS Loops-MODES 1 and 2T; 

"* LCO 3.4.5, "RCS Loops-MODE 3"; 

"* LCO 3.4.6, "RCS Loops-MODE 4"; 

"* LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled"; 

"* LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation-High Water 
Level" (MODE 6); and 

" LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation-Low Water 
Level" (MODE 6).
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ACTIONS 

A.1 

If only one DHR loop is OPERABLE, redundancy for heat removal is lost Required 
Action A.1 is to immediately initiate activities to restore a second loop to 
OPERABLE status. The immediate Completion Time reflects the importance of 
maintaining the availability of two paths for heat removal.  

B.1, B.2, and B.3 

If both required loops are inoperable or the required loop is not in operation (no loop 
is required to be in operation provided the conditions of Note 1 in the LCO are met), 
the Required Action requires immediate suspension of all operations involving 
boron reduction or reduction of RCS water inventory and requires initiation of action 
to immediately restore one DHR loop to OPERABLE status and operation. The 
Required Action for restoration does not apply to the condition of both loops not in 
operation when the exception Note in the LCO is in force. The immediate 
Completion Time reflects the importance of maintaining operations for decay heat 
removal. The action to restore must continue until one loop Is restored.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.8.1 

This Surveillance requires verification every 12 hours that at least one loop is in 
operation. Verification includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing heat removal. The 12 hour interval 
has been shown by operating practice to be sufficient to regularly assess RCS loop 
status.  

SR 3.4.8.2 

Verification that each required pump is OPERABLE ensures that redundancy for 
heat removal is provided. The requirement also ensures that a DHR loop can be 
placed in operation if needed to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper breaker alignment and 
power available to each required pump. Alternatively, verification that a pump is in 
operation also verifies proper breaker alignment and power availability. The 
Frequency of 7 days is considered reasonable in view of other administrative 
controls available and has been shown to be acceptable by operating experience.  

This SR is modified by a Note that states the SR is not required to be performed 
until 24 hours after a required pump is not in operation.  
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REFERENCES 

1. Generic Letter 88-17, October 17, 1988.  

2. 10 CFR 50.36.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.4A: Reactor Coolant System 

Note: The ITS Section 3.4A package includes the following ITS: 
ITS 3.4.1 RCS Pressure, Temperature and Flow DNB Limits 
ITS 3.4.2 RCS Minimum Temperature for Criticality 
ITS 3.4.3 RCS P/T Limits 
ITS 3.4.4 RCS Loops - MODE 1 and 2 
ITS 3.4.5 RCS Loops - MODE 3 
ITS 3.4.6 RCS Loops - MODE 4 
ITS 3.4.7 RCS Loops - MODE 5, Loops Filled 
ITS 3.4.8 RCS Loops - MODE 5, Loops Not Filled 

which address the corresponding NUREG-1430 RSTS.  

ADMINISTRATIVE 

Al The designated change represents a non-technical, non-intent change to the Arkansas 
Nuclear One, Unit I Current Technical Specifications (CTS) made to make the ANO-1 
Improved Technical Specifications (ITS) consistent with the Babcock and Wilcox 
(B&W) revised Standard Technical Specification (RSTS), NUREG-1430, Revision 1.  
This change does not alter the requirements of the CTS or RSTS. Examples of this 
type of change include: wording preference; convention adoption; editorial, numbering 
and formatting changes; and hierarchy structure.  

A2 The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the 
NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will 
be identified for retention in the ITS Bases.  

A3 The CTS 3.1.1. .B requirements for coolant circulation when boron concentration is 
being reduced are presumed to be "at all times" since no applicable conditions are 
identified. These requirements are fulfilled in ITS LCO 3.4.4 for MODES 1 and 2, 
LCO 3.4.5 for MODE 3, LCO 3.4.6 for MODES 4 and 5, and LCO 3.9.1, LCO 3.9.4 
and LCO 3.9.5 for MODE 6. However, the Actions identified in CTS 3.1.1.1.B are 
not considered to be applicable in MODES 1 and 2 (i.e., for LCO 3.4.4) since complete 
loss of flow will result in a reactor trip and placing the unit in MODE 3. The Actions 
for MODE 6 are addressed in the ITS Section 3.9 Discussions of Change.  

A4 The CTS 3.1.1.5.A requirements for OPERABILITY of RCS loops is identified as 
applicable "with the reactor coolant average temperature above 280 F." These 
requirements are fulfilled in ITS LCO 3.4.4 and LCO 3.4.5. However, the Actions 
identified in CTS 3.1.1.5 are not considered to be applicable in MODES 1 and 2 (i.e., 
for LCO 3.4.4) since complete loss of flow in one loop will result in a reactor trip and 
placing the unit in MODE 3.  

A5 The CTS 3.1.1.6.A requirement to be in COLD SHUTDOWN in 20 hours is not 
reflected in ITS 3.4.7 or ITS 3.4.8 since the unit is already in MODE 5.
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A6 The CTS 3.1.2.1 statement that "The provisions of Specifications 3.0.3 are not 
applicable" is not required to be reflected in ITS LCO 3.4.3 since the ACTIONS 
provided address all possible conditions in MODES 1, 2, 3, and 4, and ITS LCO 3.0.3 
is only applicable in these MODES.  

A7 The CTS 3.1.2.6 requirement to place the unit in cold shutdown "while maintaining 
RCS temperature and pressure below the curve" is identified in ITS only as "be in 
MODE 5." The specifics of meeting the requirements while shutting down are not 
reflected since these are included in the LCO and are always understood to be required.  
If the requirements of the LCO can be met, they are required, and if they cannot be met 
(i.e., compliance is not restored as required by Required Action A. 1), the shutdown to 
MODE 5 is still required. Therefore, this is considered an administrative change due 
only to application and format consistent with NUREG-1430.  

A8 The "above 525TF' requirement for a minimum condition for criticality in CTS 3.1.3.1 
has been revised to > 525*F in ITS 3.4.2. These are considered to be essentially 
equivalent since the parameter can be less than the limit, but be so close as to be 
imperceptible. This change is consistent with design basis and with NUREG-1430.  

A9 The "restore... to within the limit" requirement of CTS 3.1.3.7 is not retained in ITS.  
Since restoration of compliance is always an option, it is not necessary to specifically 
identify this action. This is considered an administrative change due only to application 
and format consistent with NUREG-1430.  

A10 Not used.  

All CTS 3.1.2.2 requires compliance with requirements which are already in effect and 
otherwise applicable.. Such duplication is unnecessary and results in additional 
administrative burden to revise the duplicate TS when these regulations are revised.  
Since removal of the duplication results in no actual change in the requirements, 
removal of the duplicative information is considered an administrative change. This 
change is consistent with NUREG-1430.  

A12 CTS 3.1.1.6 provides requirements for "with the reactor coolant average temperature 
at or below 280°F, but the reactor above the refueling shutdown condition." In ITS, 
these operating conditions are presented as MODES 4 and 5, and are split into three 
Specifications for MODE 4, MODE 5 with the loops filled, and MODE 5 with the 
loops not filled. This change is consistent with NUREG-1430.  

A13 Not used 

A14 The allowance of CTS 3.1.1.6 Note * to "de-energize" the reactor coolant pump(s) and 
decay heat removal pump(s) is revised to allow the pumps to be "removed from 
operation." This allowance more closely matches the requirement for the pump(s) to 
be "in operation" and is consistent with the wording of a similar Note in NUREG-1430 
LCO 3.9.4. Since there is no change in intent or application, this change is considered 
administrative.
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A15 An Applicability of"at all times" is included in ITS 3.4.3. CTS 3.1.2 provides similar 
requirements but does not clearly specify the Applicability except as during heatup, 
during cooldown, or during hydro tests. Since the ITS SR Notes provide the same 
limitations for each of the various limits, this addition of the Applicability is considered 
an administrative change to accommodate format.  

A16 The CTS 3.1.2.3 and 3.1.3.2 limitation for the RCS temperature to be to the right of 
the criticality curve is revised to be applicable only during the physics testing allowed 
under CTS 3.1.3.1 (ITS 3.1.9). If not performing physics testing, the minimum 
temperature for criticality (525*F as required by ITS LCO 3.4.2) is well above the 
required temperatures on the pressure/temperature limits curve. Therefore, if above 
the normal RCS temperature limits of 530*F for performing a frequent (i.e., every 30 
minutes) Surveillance of RCS temperature, there is also no need to require the 
performance of a Surveillance with lower limits.  

A17 CTS 3.1.1.1 .A does not provide required actions for noncompliance. Therefore, the 
appropriate actions were provided by CTS 3.0.3 which would require that the unit be 
placed in a mode for which the requirement does not apply. This is the same action as 
will be required by ITS Required Action B. 1. Therefore, this change is considered to 
be administrative in nature.  

A18 This page is not yet approved in its current form. Therefore, this markup is dependent 
on the expected NRC approval of the January 27, 2000, (OCANO10004) LAR related 
to the Q Condensate Storage Tank volume.
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CTS DISCUSSION OF CHANGES 
TECHNICAL CHANGE - MORE RESTRICTIVE 

MI The CTS 3. 1. 1. .A and Table 2.3-1, Note (d), limitation of 24 hours with only two operating reactor coolant pumps is converted to a Required Action with an explicit time frame to restore a third operating pump. Also, a default Required Action is included to clarify the specific action required if Condition A is not met. The proposed Completion Time for restoration of a third pump (Required Action A. 1) and exiting the applicable conditions (Required Action B. 1) provide for appropriate and prompt compensatory actions, while allowing sufficient time to accomplish the activities required in an orderly manner and without challenging safety systems. Further, the combined Completion Times (18 hrs + 6 hrs) are consistent with CTS allowance for continued critical operation liinited to 24 hours. However, the additional detail and intermediate requirements are an additional restriction on unit operation.  
Additionally, the CTS applicable conditions of "when the reactor is critical" are revised to include ITS MODES 1 and 2. These Applicability's are essentially the same except that ITS MODE 2 also includes a condition of ki< 1.0 but > 0.99. This addition results in no practical change since the conditions are not readily differentiated in the control room. This is considered to be a minor additional restriction on unit operation consistent with NUREG-1430.  

M2 CTS 3.1.2.2 provides a cross reference to identify that when the leak tests required by CTS 4.3 are conducted, they must be conducted under the provision of CTS 3.1.2.3, and identifies that the provisions of CTS 3.0.3 are not applicable. In the ITS, this exception to LCO 3.0.3 is not retained since it is not expected to be needed and would probably be moot for most situations that would cause failure of the leak test.  Regardless, the allowance is removed, and is considered to be a minor additional restriction on unit operation consistent with NUREG-1430.  
M3 Appropriate Surveillance Requirements are included with ITS LCO 3.4.4 and LCO 3.4.5. These SRs require verification that the required RCS loops are in operation in MODE 1 and 2 (SR 3.4.4.1) and verification that the required RCS loop is in operation in MODE 3 (SR 3.4.5.1). These SRs are an additional restriction on unit operation consistent with NUREG-1430.  

M4 The CTS 3.1.1.6 requirements allow for any two of the four identified heat removal loops to be used in MODES 4 and 5. ITS 3.4.7 will require, in MODE 5 with the primary side of the steam generators filled and the motor driven EFW pump not available, that both steam generators be OPERABLE. Without the motor driven EFW pump available, the choices are reduced from 2 of 4 loops (of 2 RCS loops and 2 Decay Heat Removal System (DHR) loops) to 2 of 3 decay heat removal methods, where the third method consists of both steam generators. However, requiring at least one DHR loop and the requirement for both SGs are additional restrictions on unit operation consistent with NUREG-1430. ITS 3.4.7 will require that at least one DHR loop be OPERABLE and in operation. For backup heat removal capability with a motor-driven EFW pump available, a single OPERABLE SG is sufficient.  
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M5 A specific Completion Time is provided for completing the evaluation of the impact of 

the out-of-limit condition on the fracture toughness properties of the RCS and 
determining that the RCS remains acceptable for continued operation. CTS 3.1.2.6 
contains no such Completion Time but requires only that the evaluation be done. The 
proposed Completion Time of 72 hours is considered reasonable for operation in 
MODES 1, 2, 3, and 4, because the limits represent controls on long term vessel 
fatigue and usage factors, and short periods (i.e., < 30 minutes) of noncompliance with 
the limits are not expected to present an immediate threat to the RCS integrity. In 
other conditions (i.e., MODES 5 and 6, and defueled), the proposed Required Action 
and associated Completion Time would prevent entry into MODE 4 which is consistent 
with CTS LCO 3.0.4. Additionally, Notes are provided in proposed Conditions A 
and C to require the evaluation to be completed even if compliance with the limits is 
restored. Therefore, this change is an additional restriction on unit operation consistent 
with NUREG-1430.  

M6 The CTS 3.1.2.6 and CTS 3.1.6.7 requirements that the unit be placed in HOT 
STANDBY within the next 6 hours (if the evaluation does not determine the RCS to be 
acceptable) is revised to require the unit to be placed in ITS MODE 3. Since the CTS 
HOT STANDBY requires the unit to be •2% RTP and ITS MODE 3 is a subcritical 
condition, this change is an additional restriction on unit operation. The activity to 
reduce the unit by an additional 2% RTP is a minimal change in operation which 
provides consistency within the ITS for shutdown applications. The change is of little 
consequence since the unit evaluation will generally require a significant effort prior to 
restart and the unit must be placed in COLD SHUTDOWN (ITS MODE 5) within an 
additional 30 hours. This change is consistent with NUREG-1430.  

M7 Specific Surveillance Requirements (SR 3.4.3.1, SR 3.4.3.2, SR 3.4.3.3, and 
SR 3.4.3.4) are provided for verifying the RCS pressure and temperature limits during 
heatup and cooldown. These requirements provide a specific Frequency which is not 
included in CTS 3.1.2. This change is an additional restriction on unit operation 
consistent with NUREG-1430.  

M8 CTS 3.1.3.7 is revised to treat the pressure and temperature limits for criticality just as 
any other pressure and temperature limit in ITS 3.4.3. The revisions include additional 
Required Actions to perform the evaluation of the RCS to determine that it is 
acceptable for continued operation and to place the unit in MODE 5 if the evaluation is 
not acceptable. This change is an additional restriction on unit operation consistent 
with NUREG-1430.
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M9 CTS 3.4.1 requires two steam generators be capable of removing heat for operation 
above 2800F. CTS 3.4.2 provides the Actions if Specification 3.4.1 is not met and 
actually allows the steam generators to be removed from service for up to 24 hours 
before requiring the unit to be in hot shutdown within the next 12 hours. ITS does not 
allow operation in MODES 1, 2, and 3 without both steam generators OPERABLE.  
ITS LCO 3.4.4, Condition B, will require the unit, if in MODES 1 or 2, to be in 
MODE 3 within 6 hours. This is necessary since such operation of the unit would be 
significantly outside the initial conditions of the safety analysis. This is an additional 
restriction on unit operation. (See also DOC L6.) 

M10 The CTS does not include Reactor Coolant System (RCS) pressure, temperature, or 
flow departure from nucleate boiling (DNB) limits. The RSTS LCO 3.4.1 
requirements for DNB limits are being incorporated into the unit specific ITS. These 
limits on RCS pressure, temperature, and flow rate are provided "to ensure that the 
core operates within the limits assumed for the plant safety analyses." Operating within 
these limits will result in meeting departure from nucleate boiling ratio (DNBR) criteria 
in the event of a DNB limited transient. Similar criteria are used to determine the 
Reactor Protection System (RPS) trip setpoints based on pressure, temperature and 
flow-, however, the RPS trip setpoints are designed to assure the unit does not exceed a 
safety limit, rather than DNBR criteria. These limits are an additional restriction on the 
operation of the unit based on NUREG-1430.  

M11 The Applicability for ITS 3.4.2 is taken from CTS 3.1.3, MInimum Conditions for 
Criticality. However, the Applicability is given as including all of MODES 1 and 2, 
rather than MODE 1 and MODE 2 with kff > 1.0. This is consistent with the action 
requirements of CTS 3.1.3.7 which require the unit to be placed in Hot Shutdown 
(MODE 3), with past practice, and with the unit control rod ejection analysis which is 
performed for full power and zero power conditions, and evaluated to bound the event 
should it occur in MODE 2 with kff< 1.0 (see SAR Section 14.2.2.4.1.1).  

M12 An additional restriction is added to the allowance for de-energizing the DHR loops 
during MODE 5 with the loops not filled, as provided by CTS 3.1.1.6. This additional 
restriction precludes draining operations to further reduce the RCS water volume with 
no forced flow from a DHR pump, and significantly reduces the probability of a loss of 
decay heat removal event. Since this not a CTS restriction for pump de-energization, 
this is an additional restriction on unit operation consistent with NUREG-1430.  

M13 New Surveillance Requirements (ITS SR 3.4.7.3 and SR 3.4.8.2) are added to 
periodically verify the additional loop is ready to be placed in operation if required.  
This change is an additional restriction on unit operation consistent with 
NUREG-1430.
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M14 A new Surveillance Requirement (SR 3.4.2.1) is included to periodically verify 

compliance with the requirements of CTS 3.1.3 (ITS 3.4.2). This SR provides frequent 
verification of compliance during operation. This change is an additional restriction on 
unit operation consistent with NUREG-1430 as modified by Generic Traveler 
TSTF-027, Rev. 1.  

M15 An additional restriction (ITS LCO 3.4.5 Note b) is added to the allowance for all 
RCPs to be de-energized which requires the core outlet temperature be maintained 
sufficiently below saturation temperature to assure subcooling capability. This 
restriction prevents a vapor bubble from forming and possibly causing a natural 
circulation flow obstruction. This restriction also considers pump restart criteria for 
which subcooling margin requirements vary with RCS pressure. This change is an 
additional restriction on unit operation based on NUREG-143 0.  

M16 An additional restriction (ITS 3.4.8, Required Action B.2) is incorporated to "suspend 
all operations involving reduction in RCS water volume" with both DHR loops 
inoperable or both required DHR pumps are not in operation when they are required to 
be. This is consistent with the requirements for no reduction in water volume while 
intentionally removing both DHR pumps from operation as allowed by ITS 3.4.8, 
Note 1, part b. This change adds a requirement which is not included in either the CTS 
or NUREG-1430.
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TECHNICAL CHANGE - LESS RESTRICTIVE 

Li The CTS 3.1.1.6 actions for an inoperable coolant loop in MODES 4 and 5 have been 
revised to allow an additional 4 hours before requiring the unit to be in COLD 
SHUTDOWN (MODE 5) if a decay heat removal system loop is OPERABLE. The 
24 hours is reasonable based on operating experience to reach MODE 5 in an orderly 
manner and without challenging unit systems. The actions are also revised to omit the 
requirement to be in MODE 5 in 20 hours if the only OPERABLE coolant loop is an 
RCS loop. A single RCS loop may not be able to remove sufficient heat to reduce the 
RCS temperature to MODE 5 conditions, or at best will require an extended duration 
to reach MODE 5. Therefore, the actions are concentrated on restoration of a DHR 
loop, rather than attempting to cooldown to MODE 5. These proposed Required 
Actions are consistent with NUREG-1430.  

L2 The CTS 3.1.1.6 requirements allow for OPERABLE RCS loops to provide the 
required cooling during operation at or below 280*F but above the refueling shutdown 
condition (i.e., ITS MODES 4 and 5). However, CTS 3.1.1.6 requires the RCS loop 
to include the steam generator and at least one associated reactor coolant pump. The 
ANO application of these requirements do not currently provide for use of the RCS 
loops in MODE 5 since the steam generator is not capable of providing the necessary 
cooling; therefore, it is not considered OPERABLE. However, with sufficient water 
available to the SG secondary side (ITS LCO 3.4.7 and SR 3.4.7.2), the steam 
generator(s) provide an acceptable backup method of decay heat removal without an 
operating reactor coolant pump. (Also see DOC M4.) This change is consistent with 
NUREG-1430.  

L3 The CTS 3.1.1.6 requirements for an operating heat removal loop in MODE 5 are 
revised to allow one of the required decay heat removal loops to be de-energized for 
< 2 hours for surveillance testing, and both decay heat removal loops to be removed 
from operation if both loops are filled and one RCS loop is in operation for heatup into 
MODE 4. These Notes (ITS LCO 3.4.7, Notes 2 & 3, and LCO 3.4.8, Note 2) are 
acceptable since the additional restrictions on application of the allowance provided by 
these Notes provide for sufficient decay heat removal. This change is consistent with 
NUREG-1430.  

L4 CTS 3.1.1.6 Note * part (2) requirements for an operating heat removal loop in 
MODE 5 are not included in ITS 3.4.8 Note 1. The allowance for both of the required 
decay heat removal loops to be removed from operation for < 1 hour is retained 
provided no operations are permitted that would cause a reduction of the RCS boron 
concentration, and no draining operations to further reduce the RCS water volume are 
permitted. The CTS Note requires that the core outlet temperature is maintained at 
least 10*F below saturation temperature. However, as indicated in the Bases for 
ITS 3.4.7, this restriction is intended to assure the capability for natural circulation 
which is not available in the conditions for which ITS 3.4.8 is applicable, i.e., MODE 5 
with loops not filled. Therefore, this restriction is unnecessary. This change is 
consistent with NUREG-1430.
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L5 The CTS 3.1.3.7 requirements to "restore..." in 15 minutes or be in "at least hot 

shutdown" within the next 15 minutes when CTS 3.1.3.2 is not met are revised, in 
ITS 3.4.3, to require the unit to "restore" in 30 minutes or be in MODE 3 within the 
next 6 hours. These revised Completion Times are considered to be appropriate for the 
Required Actions, allowing the activity to be accomplished in a controlled, orderly 
manner without challenging plant systems, and are consistent with NUREG-1430.  

L6 CTS 3.4.1 requires two steam generators be capable of removing heat for operation 
above 280T. CTS 3.4.2 provides the Actions if Specification 3.4.1 is not met and 
actually allows the steam generators to be removed from service for up to 24 hours 
before requiring the unit to be in hot shutdown within the next 12 hours. ITS does not 
allow operation in MODES 1, 2, and 3 without both steam generators OPERABLE. If 
the unit is in MODE 3, ITS LCO 3.4.5, Condition A, will allow 72 hours prior to 
requiring the unit to placed in MODE 4. CTS allowed only 48 hours of operation in 
hot shutdown (ITS MODE 3) prior to requiring the unit to be placed in cold shutdown 
(ITS MODE 5). Further, ITS LCO 3.4.5, Condition B requires only that the unit be 
placed in MODE 4 consistent with the Applicability of both the CTS and ITS. (See 
also DOC M9.) 

L7 CTS 3.1.1.5.B requires one reactor coolant loop to be operating during the equivalent 
of ITS MODE 3 operation, and if not met, that immediate corrective action be initiated 
to return the required loop to operation. This CTS requirement is revised for ITS 3.4.5 
to allow both reactor coolant loops to be removed from operation provided specific 
conditions are met, i.e., no operations are permitted that would cause reduction of the 
RCS boron concentration, and core outlet temperature is maintained sufficiently below 
saturation temperature to assure subcooling capability. The allowance is acceptable 
since the additional restrictions on application of the allowance provided by the Note 
provides for sufficient decay heat removal. Sufficient heat removal can normally be 
accomplished without a pump operating, via natural circulation. The LCO will provide 
adequate control without the time limitations since it will continue to require a pump to 
be in operation if conditions jeopardize natural circulation, or if adequate heat removal 
is not being provided. Part b of the LCO Note reflects unit specific subcooling margin 
criteria which vary according to RCS pressure. The restriction is revised to allow all 
RCPs to be de-energized provided the core outlet temperature is maintained sufficiently 
below saturation temperature to assure subcooling capability. This language maintains 
the prevention of vapor bubble formation, which could result in a natural circulation 
flow obstruction, but also considers more restrictive unit specific pump restart criteria 
for which subcooling margin requirements vary with RCS pressure. The Bases are also 
revised to reflect these changes. Therefore, as long as the conditions in the Note are 
met, a pump should not be required. Removal of the reasons for removing a pump 
from operation is consistent with NUREG-1430, LCO 3.9.4; NUREG-143 1, 
LCO 3.4.5, LCO 3.4.6, LCO 3.4.7, and LCO 3.9.4; and NUREG-1432, LCO 3.4.5, 
LCO 3.4.6, LCO 3.4.7, and LCO 3.9.4.
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CTS DISCUSSION OF CHANGES 

L8 CTS 4.27.3 requires steam generator OPERABILITY to be based on secondary side 
water level for each required steam generator. The CTS requires steam generators to 

be OPERABLE "whenever the reactor coolant average temperature is above 280*F' 
(CTS 3.1.1.2.A), and allows "whenever the reactor coolant average temperature is at 
or below 280'F, but the reactor above the refueling shutdown condition," a steam 
generator to be used to fulfill the requirement for decay heat removal. CTS 4.27.3 is 
applicable for either condition and requires the steam generator secondary side water 
level to be 2 20 inches on the startup range. In MODES 1, 2, 3, and 4, the capability 
for circulation is typically provided by either the reactor coolant pumps or the decay 
heat removal pumps, and adequate heat removal can be accomplished with < 20 inches 
of secondary side water level. Further, the minimum level is not required for decay 
heat removal via the steam generators in MODES 1, 2, 3, and 4, as long as emergency 
feedwater (EFW) is provided by the motor driven EFW pump. LCO 3.7.5 requires that 
the EFW System be OPERABLE to provide this feedwater in MODES 1, 2, and 3, and 
in MODE 4 when the steam generator is relied upon for heat removal. Therefore, there 
is no need to require a minimum secondary side water level in the steam generators in 
MODES 1, 2,3, or 4.  

L9 The shutdown actions in CTS 3.1.1.7.A and 3.1.1.7.B are proposed for deletion.  
CTS 3.1.1.7 established requirements for operable reactor coolant system vent valves.  
These requirements are proposed for relocation to the TRM because they do not satisfy 
any of the 10 CFR 50.36 Criteria for retention in the ITS. The vent valves are intended 
to provide a means of venting noncondensible gases from the reactor coolant system 
which could inhibit natural circulation. ANO-1 proposes to administratively control 
these valves in accordance with the requirements of the Maintenance Rule, 
10 CFR 50.65 and 10 CFR 50.59. The deletion of these actions is consistent with 
NUREG-1430 in that the NUREG established no requirements pertaining to reactor 
coolant system vent valves.  

L1O The shutdown actions in CTS 3.1.5.2, 3.1.5.3 and 3.1.5.4 are proposed for deletion.  
CTS 3.1.5.1 established requirements for reactor coolant system chemistry control.  
These requirements are proposed for relocation to the TRM because they do not satisfy 
any of the 10 CFR 50.36 Criteria for retention in the ITS. As stated in the CTS Bases, 
the chemistry specifications function to protect the integrity of the reactor coolant 
system pressure boundary. But also stated in the CTS Bases, the limits chosen are a 
decade below those which could result in damage to the materials found in the RCS 
pressure boundary even if maintained for an extended period of time. Therefore, 
ANO-1 proposes to administratively control the actions for out of specification 
chemistry parameters. The removal of the shutdown actions provides an increased 
opportunity to correct the non-compliance condition without inducing system upset 
and reduces the potential for unplanned transients as a result of the unit shutdown. The 
deletion of these actions is consistent with NUREG-1430 in that the NUREG 
established no requirements pertaining to reactor coolant chemistry control.
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CTS DISCUSSION OF CHANGES 

LESS RESTRICTWE - ADMINISTRATIVE DELETION OF REQUIREMENTS 

LAI This information has been moved to the Bases. This information provides details of 
design or process which are not directly pertinent to the actual requirement, i.e., 
Definition, Limiting Condition for Operation or Surveillance Requirement, but rather 
describe additional unnecessary details such as an acceptable method of compliance.  
Since these details are not necessary to adequately describe the actual regulatory 
requirement, they can be moved to a licensee controlled document without a significant 
impact on safety. Placing these details in controlled documents provides adequate 
assurance that they will be maintained. The Bases will be controlled by the Bases 
Control Process in Chapter 5 of the proposed Technical Specifications. This change is 
consistent with NUREG-1430.

CTS Locatin 
Table 2.3-1 
3.1.1.2.A 
3.1.1.2.A 
3.1.1.5.A 
3.1.1.6 
3.1.1.6 
3.1.2.6 
3.1.2.7 
3.1.2.8 
3.4.1.1 
3.4.1.1

New Location 
Bases 3.4.4, BACKGROUND 
Bases 3.4.4, LCO 
Bases 3.4.5, LCO 
Bases 3.4.5, LCO 
Bases 3.4.6, LCO 
Bases 3.4.7, LCO 
Bases 3.4.3, RA A.2 
Bases 3.4.3, BACKGROUND 
Bases 3.4.3, BACKGROUND 
Bases 3.4.4, LCO 
Bases 3.4.5, LCO

LA2 This information has been moved to the Technical Requirements Manual (TRM). This 
information provides details of design or process which are not directly pertinent to the 
actual requirement, i.e., Definition, Limiting Condition for Operation or Surveillance 
Requirement, but rather describe additional unnecessary details such as an acceptable 
method of compliance. Since these details are not necessary to adequately describe the 
actual regulatory requirement, they can be moved to a licensee controlled document 
without a significant impact on safety. Placing these details in controlled documents 
provides adequate assurance that they will be maintained. The TRM will be controlled 
in accordance with the requirements of 10 CFR 50.59. This change is consistent with 
NUREG-1430.

CTS Location 
3.1.1.7 
3.1.5.1 
Table 4.1-2, Item 16 
Table 4.1-3, Item i.e 
Table 4.1-3, Item L.e Note (8)

New Location 
TRM 
TRM 
TRM 
TRM 
TRM
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CTS DISCUSSION OF CHANGES 

LA3 This information has been moved to the Technical Requirements Manual (TRM).  
CTS 3.1.1.4 provides requirements for reactor internals vent valves. The LCO 
statement requires the acceptance criteria of CTS 4.1 be applied, which is specifically 
reflected in Item 15 of Table 4.1-2 as an 18 month surveillance. This Specification 
contains no actions and excludes application of LCO 3.0.3. As such, the CTS 
requirement functions solely as a surveillance requirement. The reactor internal vent 
valves are ASME components, which require inservice inspection to demonstrate that 
they retain structural integrity. These valves are provided as part of the core support 
structure to relieve pressure resulting from steam generation in the core following a 
postulated reactor coolant inlet (cold leg) pipe rupture so that the core will be rapidly 
recovered by coolant. These eight valves function similarly to a check valve with their 
normal operating position closed. These valves are therefore passive devices for which 
testing to demonstrate OPERABILITY is done each refueling outage since testing can 
only be done with the reactor vessel head off 

Since there is no indication available to the operator of the position of these valves and 
no testing that can be performed online, this Specification does not reflect requirements 
of immediate importance to the operator. As such, these details are not necessary to be 
retained in the ITS to protect the public health and safety. Placing these details in 
controlled documents provides adequate assurance that they will be maintained. The 
TRM will be controlled in accordance with the requirements of 10 CFR 50.59. This 
change is consistent with NUREG-1430.
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A MRo .0M t11 II1C1CCZC I nsto a 9 s percent / 
probability ~ ~ ~ ~ ~ ~ •! ata a•e ofdnc ltatODwl not occurs ar~ 

is cosieed uservti arin to Bs for all Operating concret s ,.  
The • dfoe wen the actual cco• utlet pressure and the Ln ted 

The riable Low RCS resus -Temperature irotective s presented in the 
CO represent the conditi s at which the DNBR is great than or equal to the 

allowable DNBR fo the limiting combination of ermal power and number 
operating reactor co ant pumps which is based on et nuclear power peaking 

factors 3) as specif in the COLR with potenti~i uel densification effects.  

The Axial Power ance Protective T•imit in COLu are based on the 
more restrictive two thermal limits Mautd ic ae the effects of potential 

1. a he R limit prodced by limiting combination of the adial 
peak, axial peak, and posit a of the axial peak.  

The combination of zadia and axial peak that prevent central 
fuel melting at the ho spot as given in the COLR.  

Fo r peaking, is not a directi bservable quantity and ther ore limits 
ye been established on the six of the reactor power imb ance produced 

y the power peaking.  

The flow rates for the V able Low RICS Pressure-Tenpe ture Protective Limits 
specified in the C01* rrespond to the expected mi flow rates with four 
pumps, three pumps, one pum in each loop.  

The Variable Low 3 Pressure-Temperature Prate ive Limit for four reactor 
coolant pumps rating is the mast restricti of all possible reactor coo t 
pump maximum ermal power combinations as a cified in the COLR. The Var le 
Low RCS Pres re-Temperature Protective ts in the COLR represent the 
conditions t which the VillA limit is pr cted at the maximum possibl ermal 

pnownerfo~rs he number of reactor coolan umps in operation. If the ual 

pressrteprtrpon ies belw to the right of the pressur temperature 
line. e Vriable Low RCS resr emperature Protective Limit exceeded.  

The ocal quality at the point of nimum VDlER is less than 22 pcent (BAW-21 11) 
or 6 percent (SWC) (2).

I



Using a local qual y lizit of 22 Percent a -2) pe 26 percent JBWC) at 

the point of DNBR as a basis f0i 1, z flour reactor coolant pumps 
_,)aa use Protective 1-4-4ts 

operating of Variable Low RCS Pres:u::it!W 

specified in e COLR is a conservatLv _ even though the quality at the 

exit is hL cc than the quality at the FoLn f mLnL== DNBR.  

The mm as calculated by the MW-2 or- ;enzw: coirelatIon continually 

Lncre es from point of miniml= MBR, o that the exit MMR is always 

hLq r and is a function of the pres cc.  

e -X'-- thezzal power, as a ctLan of reactor coolant pump opera an 

is Limited by the power level. p psoduced by the flux-flcw catLo cant 

flow x flux-flow ratio), plus e appcioprLate-calibratIon and 

instrumentation escort.  

rat each cccbinatLon of erating reactor coolant p=Ps of th rLable Low RCS 

Pressuce-Tempe tuce P tactIve Limits specified in the CO a pressure

temperature po t ab and to the left of the curve would esult in a MMR 

greater than 1 0 -2) or 1.18 (SWC) or a local qualL at the point of 

minim- MBR 1 as an 22 percent IMAN-2) or 26 percen SVC) for that particular 

reactor coolant c=bLnatLcn. The Variable Low Pressure-TezVerature 

Protective for four-reactec coolant p=ps ope ting is the most restrictive 

because any essure-temperature point above and the left of this curve will 

be above a to the lift of the other curves.  

REFE ES 

11 Correlation of Critical Heat rl in a Bundle Cooled by Pressurized 
Water. BAN-10000A, May, 2916.  

(2) SWC Correlation of CzLtLca eat Flux, RAN-10243P-A, April, 19 

131 FSAR, Section 3.2.3.1.1 
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3.1 ZAPCTOR COOLANT SYST=M
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3.1.1.1 Reactor Coolant Pums <'Ak 2.Lt4 PZA 6-.

uo tI / jC A,, I A. Pump cbinatians permissible for given Poeraev~ |be as shown• in Tabl.ie 2.3•-1. •.qP•;r.ati. with . ""e Reacto r - .  

R.Al A.I Coolant Pump operati inl each loo is limited -to 24 hours 

"3.q.�0 -0 •/•a.'1 The boron concentration in the reactor coolant system shall 

P-A C., not be reduced unless at least one reactor coolant pump or 

• L". LI e decay heat removal P UPis circulating reactor coolan 

.a'~s~~s .W ~te±4, Wi no reactor coolant pums s or-ecay Rest rXa 

.4 ,. 7 M oA BI on of boron concentration in the reactor coolant 
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B.

1.  

2.

erwise, restore the required loops to operable status 
hin 72 hours or rdu tphe rea cor oo ant average 
perature to es than Ar equl toASFwithin the next 12 

LtM•the reac~er cooiantU erg te rature abo•'e 280*0FJ "o 

At'Va St one OT the reactor coolant loops listed above 
shall be In operation.  

Otherwise. suspend all operations Involving a reduction 
In boron concentration of the Reactor Coolant SystemI-Ian 
Immediatelyinitiate corrective action to return the L required loop to operation.

3.1.1.6 Decay Heat Removal ~ 
(Withiohe reac oo Atxferage tenge1ature at~prbelow .. -- • r 

. F, e r reactbrav th r eln shu on 
at Teast two of the coolant loops listed below shall be 

Ila Z) operable, and at least one loop shall be In operation:* 

01-7 1. Reactor Cool ant Loop (AJ)'and Ws lfssoc~iat iisteam
"L3.

2.

3. Decay Heat Removal Loop (A)** 

4. Decay Heat Removal Loop (B)** 

A. With less than the above required coolant loops OPERABLE.  
3.Uq. RA A-1 Imnediately Initiate corrective action to return the re Iqu d 

gR71" 8.1 _coolant loops to OPERABLE status as soon as possible be in (.i..) 
A E.L O SHUTDOWNwithin 2hours.  

B. With no coolant loop In operation, suspend all operations 
291 RA 9.1 involving a reduction In boron concentration of the Reactor 

Coolant System and Imediately initiate corrective action to 
tA .2. retur the required coolant loop to operation.  

*All reactor coo ant pumps'and decay heat removal pumps may be 

to en e for up to 1 hour provided (1) no operations are permitted 
•(COA)D~e that would cause dilution of the reactor coolant system boron 

concentration, and (2) core outlet temperature Is maintained at least 
1O0F below saturation temperature.  

' .?The nor 1 or emerge y power sou e may be no able when tl .Z LATC 

\LAlIIr, redtor is a cold shutiown condti 
Uo•
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1. Reactor Coolant Loop (A) and at least one associated 
reactor coolant pump.  

2. Reactor Coolant Loop (B) and at least one associated 
reactor coolant pump-.  

Otherwise, restore the required loops to operable status 
within 72 hours or reduce the reactor coolant average 
temperature to less than or equal to 280OF within the next 12 
hours.

With the react

shall be In o; 

Otherwise. sus 
In boron conco 
immediately Itr 
required loop

or coolant average temperature above 2806F, 
•f the reactor coolant loops listed above 
ieration.  

spend all operations involving a reduction 
'ntration of the Reactor Coolant System and 
itiate corrective action to return the 
to operation.
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3. o ecay Heat Removal Loop (A ll b o n 

4. Decay Heat Removal Loop (B)** 

With less than the above required coolant loops OPERABLE.  
immediately Initiate corrective action to return the reg uied 
coolant loops to OPERABLE status as soon as possible ez._ 

C55 ZUD N 4thZ 2 hour&

B. With no coolant loop In operation, suspend all operations 
Involving a reduction In boron concentration of the Reactor 
Coolant System and Immediately initiate corrective action to 

BA1. retur he re quired coolant loop to operation.  

g'/- 
,• o re t•te- re- V er&*-#vL .  

*Al e c oolsC-0 nt pumps and decay heat removal pumps may be 

,ene ze for up to 1 hour provided (1) no operations are permitted 

avMoe I that wou d cause dilution of the reactor coolant system boron 
concentration, and (2) core outlet temperature is maintained at least 
106F below saturation temperature.  
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1. Reactor Coolant Loop (A) and at least one associated 
reactor coolant pump.  

2. Reactor Coolant Loop (B) and at least one associated 
reactor coolant pump-.  

Otherwise. restore the required loops to operable status 
within 72 hours or reduce the reactor coolant average 
temperature to less than or equal to 2B0OF within the next 12 
hours.  

B. With the reactor coolant average temperature above 2800F, 
at least one of the reactor coolant loops listed above 
shall be In operation.

Otherwise, suspend all operations Involving a reduction 
In boron concentration of the Reactor Coolant System and 
immediately Initiate corrective action to return the 
required loop to operation.

3.1.1.6 Kecay Heat Removal

I-Tieast two of the coolant loops listed below shall be 
operable, and at least one loop shall be In operation:*

1. Reactor Coolant Loop (A) and its associated steam 
generator and at least one associated reactor coolant 
pump.  

2. Reactor Coolant Loop (B) and Its associated steam 
generator and at least one associated reactor coolant 
pump.

3. Decay Heat Removal Loop (A)** 

4. Decay Heat Removal Loop (B)** 

3.q.? A. With less than the above required coolant loops OPERABLE.  
immediately Initiate corrective action to return the re uired 

RA A.I €o lant loops to OPERABLE status as soon as possible:, • " 

B. With no coolant loop in operation, suspend all operations 
Involving a reduction In boron concentration of thejReactor 

L a . Coolant System and Immediately initiate corrective action to 
'1 return the required coolant loo to operation.  

6*l rato€oo ant pumps-and decay neat removal pumps may be 
• ~ne •., ed for up to I hour provided (1) no operations are permitted 

L OJ 04-l j~that wou d cause dilutior of the reactor coolant system boron 
:a onetration a Z) c pe ou t er nre, Wnt e-d 1 t 
bhe ao lempe 
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be in hot standby ithin 6 hours and n cold shutdown 
within the foll ng 30 hours.
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3.1.2 pressurizntion- Ueatu2. and Cooldown Limitations
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1.1.2.1 Hydro Tests

For thermal steady state system hydro tests, the system may be 

pressurized to the limits set forth in Specification 2.2 when thert 

are fuel assemblies in the core, ofnder.the povisions of 3.1.2.3L 

-xia ft- AhtECode limit-s when no fuel asseiblies are pres-enEt provide 

the reactor coolant system limits are to the right of and below the 

limit line in Figure 3.1.2-1.- provisions Speciffew lens .0.3

3.1.2.3 The reactor coolant pressure and the system heatup and 

cooldown rates (with the exception of the pressurizer) shall be 

limited in accordance with Figure 3.1.2-2 and Figure 3.1.2-3, and 
are as follows:

Reatup: 

Allowable combinations of pressure and temperature shall be to the 

right of and below, the limit line in Figure 3.1.2-2. The heatup 

rates shall not exceed those shown in Figure 3.1.2-2.  

Coo ldolm:

Allowable combinations of pressure and temperature for a specific 

cooldown shall be to the right of and below the limit line in Figuw, 

3.1.2-3. Cooldown rates shall not exceed those shown in Figure 
3.1.2-3.  

I seondary aid of the steam Sezjrater shall not a 
resrzed ahoy. 200 puig if the 'emperature of $e steam generC 
shl sbelow OOF.  

1/8~~ ~ ~ ~ -,1 eniU Cis

RA 

LA 
RA

Amendment No. U, 0, i1, 09, 161
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BASES 

All re& coolant system a clents are designe to withstand th effects of 

.cyclic ds due to system erature and press e changes.(') se cyclic 

loads re introduced by load transients, actor trips, an unit heatup and 

pu oses rehoin T l. 4-a of the "SA". Themi 
ldown rates satisfy tress limits for cy ic op h"eratio.._,T--'20 .s ig 

The major coupons ts of the ror Laentpss d -ra hae been .-y 

inaccordance w• RppenizGto20 . Resul ts of ~s analysis, in 75uding 

the ~ ~ ay ataprsrtem Crat re prtton fte rcooln r r 
bouday, a d give in anX Da t o si2216-1C h iii g n Id 

ati IO ng irrat iated a a rt of the a&lo ead Group Cy tegfr edeigator 

Vessel haral Suilve 1.• - a a the iAe.Te imf•iaionsand• l oe ians ot• 

capsultes containing the limits weld ae crcal discussedin i. laties 

we teral is repored e e t, t 

ne n irraidatiLon on Rl T, I of t:he 1 ingwed oat~er~iai reported ini 

•/Calcul~ations 32-124 27-00 and. 32-25 6-~00 (7).  
igssures 3.mit 1.2-1, 3 e-,nd 3.d- p ste peue amperatur 

curves for hy Lsta sttest lehe uand normal ccldown respecT.ve 

The laimi curves applicable rtor tle tirty farst ffectve full poyzr 

year of operatona The servicex pt was .educed by o e effective full war 

year f ron that agived in Mri Do t 77-125856-01 ( be conservatIvedith 

materesec to idrradiaent cast performed by the RC stoaff. The peasutr 

limit a oial Susted for the pssure dffeeia biween te poinof te 
presslue ma rement and the 1 tq cowponent, fodail allowed o'r ng l eactor 

co o l a n t p- ' c o m3ia t i o-s 

The pres a-te&moratUre 1 t lines shoen on care 3.1.2-2for elictor 

crtia tyan o fgre 1.2-1 for: hydr~osta c: testingt have caen prLovi~ded to• 

assur compliance, with th minim ,,tepratarreuiemns, Apedi to 

wldC 0ea for reaort ci itye and feort i 2121 ce ) hydosati festing.  

spr ay lina n Iate o ioT Of th te theldthe materiae ai th repssrt ize In 
c~dcalc y u•llan 32-124 Lo 17-0 amv.nd ;a~ 32-2257 ~ i~l ac-o0r (7).  

-urves fo hyds a c tetnorma hoesse, m.=and normal ccr-!own csp~ectine 

Tsper line curvle b elaow te t. thirt fte re..iremn for the 

seam gen Thr c espondowi a meaured fra fte fuh el 

yearn frmta ,ue nWI o t7-25590 e con • servativ tha 
resec to Lnay an aclt efre y th Re saff. The p ssucle= 

spresur Mane, no].ne and thes I tiqcmoentfoallaloeepe• p 

Th ue atmprture 1 ie hw nrt 122fre ~eeac or e 

spr~a y land an Figure e .- 1fo hyello.ta co ,tes she el. viedt 

asu. compiancell,,, =witho. wth/ mik- epia rqirmnt ppnixGt

Amendment No. •,a=s,4.,44,lU,1 1919



T heatup and cooldown gates a ted in this specfca.f ag pnetd asThe 

xi== changes in temperature n one direction in a one hou 

. . :az�erat•ue l.ineaZ r rate may exceed the stated lizets I r a time ie 

period provided that the total temperature difference d not exceed 

the limit and that a temp ature hold is observed to prevent t total 

temperature difference am exceeding the limit for the one ur period.  

specification 3.1.2. is to ensure that the core flood t s are not the source 

for Pressurizing t reactor coolant system when in cal shutdown.  

Specification 3 .2.10 is to ensure that high press e Injectiont is not the 

source of pre uizinq; the reactor Coolant System en in cold shutdown. The 

.TO. enable .. eaperature has been calculated in a ardance with Code Case X-514.  

.nstr.ucen erro is not included in the ,eacto coolant temperature of 262- .  

Specif tion 3.1.2.11 is te ensure that reactor coolant system is not 

opera d In a manner which would allow ressurinatioft due to a tempecatu 

13) Sm~AP~ ection 4. 11-24/ 
(21 Sailer and _ re Code. Sec 1, N--415-----

e ,

Amenc=nnt No. -o#' 4.4oo Io' 183



RCS NSRVICE HYDROSTATIC IES H/U & CM LMITS TO 31 EFPY 

400 I 
2200w 

2000 

161600 

~1400 

goo -. •- 

--
6100 

4S00 

2E0D 

400t 

0 50 100 150 200 250 300 350 400 450 500 550 

RCS COLD LEG EI M'EATURE (on) 

Notes: 

1. This Curve in not adjusted for iinstrenlt error and shall noAt be used 

tat operation.  

2. ALI Notes on Fiquze 3.1.2-2 are applicable for heatups. This curve is 

based on a heatup gate of < goer/I.  

3. All Notes on Fiquze 3.1.2-3 are applicable for €ooldownls.

zOa
Amencuent HO. 4,44,+"4.189
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FIGURE 3.1.1-2 
RCS HEATUP LIMITATIONS TO 31 EFPY

2400 

2200 

2000 

~1600 

~1400 

,120D 

~600

400 

200

0 50 100 150 200 250 300 350 400 450 500 550 600

RCS COLD LEG TEMPERATURE (M)

Notes: 

1. These cuzves age not adjusted for instrument error and shall not be used 

for operation.  
2. When MM is in operation with no l•Ps operating, the MM syste r eturn 

terpuratue shall be used.  
3. R•• Operating Restzgctionst 

RCS TEMP CP? RESTRICTIONS 

T. 30>OF None 

300OF 2: T Z 225*F • 3 

2250F > T,1 840F . 2 
T < 84"F No lCls operating 

4. Allowable Reatup Ratest 
RCS TEMP RiU PATE 

60*T < T S $4*T I 15"F/IR 
T > *4"T As allowed by applicable curve

?Ob

)

.-ý=end=enz rcý-



FIGURE 3.1.--3 
RCS COOLDOWN LIMITS TO 31 EFPY

2400 

2200 

2000 

•1600 

1i400 

cc 1000 

j 6 w0

200

0 50 100 150 200 250 300 350 400 450 500 550 6C

N-ILS curve is net adiusted fez instrument erzoz and shall not be used 

2. X mai== step temperature change of 25sT is allowable when securinq all 

Reps with the DMM system in operation. This change is defiled as the 

R= temperature prior to seruring all the RCis minus the OM return 

temperature after the RCIs are seur-ed. when DM is in operation with 

no Refs operating, the MM system return temperature shall be used.  

3. RCP Operatinq R•stzictionst 
R= TEMP PZSTIICTZONS 

T , 2SSrt Kone 

Is0oT IT I 255o* 1 2 see Mot e 51 

T < 1500o Weo Re8 opecatilgq 

4. llowable Cooldoim Fates: 
RCS TE MP C/./2 

S E 

T -280 1 lOoER r in any 1/2 RR 

220*T > T Z 150Oo S00/VR (See Note 5) 9 25*V in any 1/2 HR 

T <100T 
25O*/UR 

S 258T in any I KR 

!. ; •RCs are operated < 2000. then the RCS cooldown rate from 

150*.0 I T I 110"r is reduced to 30o' in 15 hours.

Amendment No.

K:

r

RCS COLD LlEG T•PRTURE M•

20c



32.-_

3, Y. 2- AIA' 
rorja 3.1-.3 N m wmi ndit ns foveri al 1fE #2L.  

a) Specification 

3&Y.2-ICO 3.1.3.1 The reactor cooan temperature shall be-& ý cepjr',orýrti bqsd 
'L~~~mP5 Z P ~er s icsetuqwktte '~qireq~entksf14~pe icIAt~tn .1.'haX 

< Ma "k, ty.

$,7se 22. Reactor coolant temperature shall be to the right of the criticality limit 
of Figure 3.1.2-2.

3.:L3.3 •en the re tr coolantl•eatr aJbeo the pmum teratu -' •'//•7 • ~~I S etr d n "1 3. 1 ao e, cept for - - tons' of l p r • stcs •ting P- TO.  
('.•l) when •he re quired'e s of SpecT1cation 3.2.%,.hall appy th _re•tr l 

be s ub. .ttt.l by an • unt equa• or greatvihthan the rlculae• 
reactivi!• insertion ondu to deP ss rtzat Was. .4 " 

3.1.3.4 •h reactor Shal Iob made I•tta u tleast Io Vtrcen AkkN• h 
les~rgency~ove~eb p-sJe -et• gr s bT oeraIl N~~ess V:lan <LRT•~~n 4,tse3 e'%edhe-r%!•usdiopiierdle 1e~~ 305e|edItrgf~ •-

3.1.3.7 

rAER- . .

/ithany of the abovellimits violated. restore reactor to within 
i tn mnutes or be in last t h thin the next 15fLA1T•

ases 

At P the iinning of life f the it 1 fUel Cycle, e moderam tempera & u he coeff ent is expecte to be stl y IVpositive aoperalti e~ratu wt h 
ape ting configure n of contpd rods.- (1) iculatia shobithat ove 525F the 

pitive moderato cofii sacceptable 

Since the ma ator tepature coeffic t at lowe tmeratu will be less 
negative a more posi e than at ape ing temp ture, (2) rtup and ape tion of 
the rea r when re r coolant erat~ure i ass than 5 Is prohibi except 
where cossary f low power p cs tests.  

e potentia activity In io due the modera pressure coe icient ()Ja 
1could resu- from depres; izing tnhe dent from 0psie to sat lation pres reof 
900 psi s approxima y 0.1 perce AV/.  

Ourtn physics , special qperating prec ions will be ke(n. In ditian, 
strbng negativ oppler coef~fftient (1) and e small integrated Akk uld li$ the 
Vgaitude-o ywy xucn etlnofem"ditan oe toeror density.

Amendment Ko. 2, 10, 50, 57 2-

(;'1.4 1

<ADD SA lq-2.1

22-1



[see, 3.1-.3 mini 

jtpt2 1 I1 Specification

mum Conditions for Criticality

3.1.3.1 The reactor coolant temperat~ure shall be above 525F ecpt for portions of 
low power pt sics testing whenT he requirements o Specification 3.1.8 shall 

3.1.3.2 Reactor cool erature shall be to the right of the criticality limit 
of Figure 

3.1.3.3 When the reactor coolant temperature is below the minimum temperature 
specified in 3.L3.1 above, except for portions of low power physics testing 
when the requirements of Specification 3.1.8 shall apply, the reactor shall 
be subcritical by an amount equal to or greater than the calculated 
reactivity Insertion due to depressurization.  

3.1.3.4 The reactor shall be maintained subcritical by at least I percent Ak/k until 
a steam bubble is formed and an indicated water level between 45 and 305 
inches is established In the pressurizer.  

3.1.3.5 Except for physics tests and as limited by 3.5.2.1, safety rod groups-shall 
be fully withdrawn and the regulating rods shall be positioned within their 
position limits as defined by Specification 3.5.2.5 prior to any other 
reduction in shutdown margin by daboration or regulating rod withdrawal 
during the approach to criticality.  

3.1.3.6 The reactor shall not be made critical until at least 2 of the 3 
emergency-powered pressurizer heater groups are operable. With less than 2 
of the 3 required heater groups operable, restore the required heater groups 
to operable status within 72 hours. If the required heater groups are not 
restored to operable status within 72 hours, be in hot shutdown within the 
following 12 hours.

Y,03 3.1.3.7 With anyJ the above limits 
limit mn()•intnutes or be in qk = ýUt within thenet 

LY.3 JPA . 2-,; 2)

At the eginni olieo initi fuel cycle. the Wderator temperature 
Coe ¢ant.i• expected be sligh y positive at op Ing temperatu es with the 

ati nfigurat of cant rods. (1) Cal ations show above 52SF the 
ositi moderato efficien s acceptable.  

S e the rator arecoeffici at lower temp tures will be ss 
egative more posi ye than at oper ng temperature 2) startup an oeration of 

the r when ctr coolant arature is less n 52F is p bited excep 
wh necessar r low power p cs tests.  

potent r .activity I ertion due to the derao pres coefficient )that 
could t from depre zig the cool rom 200 ps to saturation ssure of 
90O p a Is approxi ly 0.1 percent 

Our ng physics - U. special opera g precautio 11 be taken. addition 
strong negativ Doppler coeffici (1) and the 11 integrated k would 1 t the 
magnitude of power excursion resulting from a duction of moder r density

Amendment No. Z, n8, 50, 5721 .

3. Y13 LCD 
SR 3.In
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304,3 

limits of Figure 3.1. - provides increased assu rances tha the p-r -r 

maitained relativeo the NO of the primary.oolan syse. eatu- to 
-this tempeatre •1 be accomplishd by operating the rea-t --'"l" 

If the shutd n margin required by Specification 3.5.2 maintained, there 
is no poss lity of an accidental criticality as a lt of a decrease of 

coolant psaure.  

The ruirement far pressurizer bubble formation nd specified water level 

whe the reactor is less than one (1) percent beritical will assure that 

reactor coolant system cannot become in the event of a rod 

thdrawal accident or a start-up acciden that the water level Is 

above the minimumn detectable level.  

The requirement that 2 of the 3 one ncy-powered pressurizer heaters be 

operable provides assurance that s icient heater capacity (.126 kw) is 

available to provide reactor coo t system pressure control during a loss 

at off-site power.  

The requirement that the sa ty rod groups be fully withdrawn before 
criticality ensures shutd n capability during startup. This does no 

prohibit rod latch cont ation, I.e., withdrawal by group to a max um of 

3 Inches withdrawn of I seven groups prior to safety rod withdr al.  

The requirement f regulating rods being within their rod po, Ion limits 

ensures that th hutdown margin and ejected rod criteria at t eopower 

(2s~ FSA, Secio o3.2.2.1.5 -,

Amendment No. 15, 50 22



M.qA 

To pieo to thelmtn odt so reactor co ant sytmfomhhfetstof fopr lsi 

the r ctor coolant.  

3 .5.1 The follow g limits shall at be exceeded for e listed 
reactor c olant condition 

rCfltmminnnt %nrfientionr n-fln

oxygen as 02 0.10 ppm ma aove 25a 
Chloride as ti0.15 ppm m hour af n tao n ofco tie 

acinterco - hal beoped in aod shutdononios 

Fluoride as 0.15 ppm x• abov dhudw odt 

3 .5.3 During operation owe 2506F.if andcld. shuo 
3.1.5f.catrons c . corrctive action shallnt 
weInitiatd w•ho n t hours. itheoe concentratImonlrm Is 
not restored thin 24 hour: f initiation of a tve 
action, the actor shall be pleed In a cold shutd 
condition c s n normal proceocu r 

3 .5.3 During a ~rations bitween 25 F and cold sudw 

.ond.th •y. if the chloride orspecf n in 
3.1.5.l are exceededr corr ctfve actiom n sacll by Initiated 

witi hours torestore the normal op-rating Imts. If the 
spec cations are not• rstred within . 2 hou aafter 

1.0 t o ppm, orrecti action. the reactr shall 
be placet In cold shutdown co, Ition using normal ocedures.  

3.1.5.4 J•the oxygen conce ~ration and either t~f chloride or 

luride €oncentra an of the primary c € n system excee7 

shutdown conditi using normal shut wn procedures. and 
action is to be aken Immediately t return the system o 
within normal eration specificat ns. If specif lca ons 

glven tn 3.1. .1 have not been re shed In 12 hours. ae 
reactor shal• be brought to a co sudoncodt using 
normal proc dures.  

yminaining th chloride. fluorid .nd oxygen conc rtoinh 

re ct oolant thin the specific tions, the integri y of the reactor 
coolant system protected again• potential stress aorosion attack

Amendment NO. 171

LO 
r-Nift

I
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The xygen concentratio /in the reactor coolar• system is normall'y expectd, 

Yacltor eis critical nd a residual of hydr ine is used when the reacto Is 

subcritical to cop rol the oxygen. The r uirement that the oxygen 

cracking will ot occur (3).  

If the oxy n, chloride, or fluorid limits are exceeded, measur can be 

taken to rrect the condition (e. ., switch to the spare demi ralizer, 

replace he ion exchanger resin, ncrease the hydrogen concen ation in the 

makeup ank, etc.) and further ecause of the time dependen nature of any 

adve e effects arising from logen or oxygen concentrati s in excess of 

the imits, it is unneceSla to shutdown immediately.  

e oxygen and halogen 11 ts specified are at least order of magnitude 

elow concentrations A h €could result in damage to terials found in the 

reactor coolant syste even if maintained for an e ended period of time.  

(3) Thus, the period f eight hours-to initiate rrective action and th 

period of 24 hours ereafter to perform correc ye action to restore t 

concentration wi n the limits have been es ished. The eight hou 

period to initi corrective action allows me to ascertain that e 

chemical arnaly s are correct and to locate he source of contamin ion.  

If correctil ctan has not been effecti at the end of 24 hour , then 

the reactor oolant system will be brou to the cold shutdown ondition 

using norm procedures and corrective ction will continue.  

SThe max um limit of 1 ppm for the ygen and halogen conc: tration that 
will n be exceeded was selected the hot shutdown l1tt because these 

valu have been shown to be saf at 500F. (4) 

1) FSAR Section 4.1.2.7 
(2) FSAR Section g.2.2 
(3) Corrosion and Wear andbook, O.J. DePaul Editor 
(4) Stress Corrosion Metals, Logan

26



3.4 STEAM AND POWER CONVERSION SYSTEM

Applicability 

Applies to the turbine cycle components for removal of reactor decay heat.  

Obiective 

To specify minimum conditions of the turbine cycle equipment necessary to 
assure the capability to remove decay heat from the reactor core.  
S pecifi •cations fO -5 G7-

5IV.'I ALý 3;.4.1 Me ezcr shal aro be. heated-abZ~e 290O unless the following 

... I.q LeO 1..aP ability to remove decay heat by use of two stean generat •.a 

;.4. LCO 3 

3.4.2 [Co:mponents required to ne opezabJ~e by Spectcatiof ;3.4.1 shall. no (-'j) 
= * j • f ,i | be removed fro service for more thanm 24 consecutive hours. If the 

•.'t-, M•1" wiu~, vthin 24 hours, the react€or shal.l be placed in the hot shu~tdown -.  
"are not mt ýth an additiona 4 hous, f t e reactor shal be pae • S. th --o€uld shutlown condition withinb 24 hours.  

o-_ .perable w the RCS is above CSD conditons and any Steam i la, 

" • n~~~Ge ertri rt e le upn forIU= hre= e a t re movlz 8 °. .  

[e Excethalrt during hydrotests, with the reactor ,ubcritical, fourteen of 

Except 

(•,7) ma~y be reset for the durati~on of the test, to allow th required pressure forh the test to be attaned.  

(be eperfoned at the appr as specifed by SurveiLance 

Amend ohent No. , 40 (va ott



3 4A

Table 4.1-2 (Cont.) 

Mini=- Eauicnent Test Frequency

Item 

LAD s heat removal 
',~ I t~temisolation~ 
3.418 ve auoatic 

losuzre and

Test

Fu nca . U3 X

Frequency

,7Lue.lzgyj .(7ATQ

12. Flow 1is-1 ann

rre 'oulding 
(p~ ~ en) t ionea 

13. steam isola
(tflii~. ~~ion valves

VerifX, to a e year, wo years, 
opeggang conditions, ee years, and 

a gap of at least every five years 
r025 inches exists thereafter measure L 

tween the pipe an "from date of mit 
the annulus.test.

/
14. Main feedwate 

isolati4on 7 ves

a.Exer e oh 
approximatel 101 
travel 

b. Cycle 

a. Exer ae through 
app xiately 51 

SL .... A

b. Every months LA 
a. Qua erly 

ty r" n months

Amendmient No. 4,9&,26, Gedee 
da 001, "4,152

73a
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Table 4.1-2 (Cont.) 

minimum Equipment Test Frequency

Amendment No. 09, 95 73b



3.4-A

Table 4.1-3 -

MINIMUM SAMPLING AND ANALYSIS

A ass radioactiv ty analysis shal consst of he quantcl.ve ._ 

s eas!ement of the : ta7 radioactiv , of the pr ry coolant n units 
pCi/gm The total pr ary coolant ac vity shall the sum af.he 
deasse .eta-gamma act ity and the to I of all atited gas eus 

Sactivitie 15tminutes aft the primary stem is s ed. Whenev t 
gross radio tivity concen tion exceeds s of the 11 t specifiecr 
the Specific ion 3.1.4.1 or ncreases by 1 Cl/gm from previous 
easured level, the frequency sampling and nalyzing sh 1 be 
re sedt imum of once/ until a ste activi 

es blished. _________________________

Amendment No. ZZ, 3S, 121 74



3.4A

r(2) radiochemical analysis shall consis f the quantitative measurement of 
activity for each radionuclide whic s identified in the primary LAM-9 

(L/TE )c cool 15 minutes after the primary sys iSs s:amled. The activities 
1-4 A JBfor th ndividual isotopes shall be used in he determination of 1. A 

radiochem' al analysis and calculation of I iodine isotopic activity 
shall be pe armed if the measured gross activit hanges by more than 10 
Pci/gm from previous measured level. The gS nergy per 
disintegration r those radioisotopes determined to present shall be 
as given in OTab of Isotopes" (1967) and beta energy er disintegration s• hall beas given •USNRD)L-TR-802 (Part. 11) or otJher re ,-ncas using 

I• the equivalent value for thJe radioisotopes. .  

1(3) In addition to the week, meas mnt, the red totodtne €oncent Iton 
| hall be determined if tJ:•ausureed gross radioactivity concentr on 

LMP (4) lad isotopic activities shal e weighted to give 1-1 dose A&K 

(5) In additi to the weekly measurement, the radiolodine concent,tion R) 
shall be de rined if there are indica ons that the primary to S secondary coo ant leakane rata has tncre d by a fact~or of 2.

(LArER)
C Whenever the stea state radiotodine or gro radioactivity 

concentration of pr r operation is greater t 1 percent but less LATR-.  
10 percent of Specif ation 3.1.4.1, a sample o• actor coolant shall be 
taken within 24 hours any reactor criticality d analyzed for 
radioactive iodines of 1 through 1-135 and gros radioactivity as 

11 as the coolant sampi and analyses required by above.  

Whe ever the steady state ra e loodine or gross radioacti ty 
ca tration of prior operat n Is greater than 10 percen of 
Speci cation 3.1.4.1. a sample of reactor coolant shall be aken prior 
to any actor criticality and a lyzed for radioactive iodi of 1-131 
through -135 and gross radloactj ty as well as the coolant s le and 
analyses 1uired by above./

LA'., (7) Not requi d when plan Is nt the id shutd conditi or ref li 

(L9)I '\ Requirekonly when IN is in the pW and -pror Notransfe gfuel to 

(L~e)(3.) following shal erquired unt the end of Cyb e 2 operatlo 

(3.6) ross radioiodn aI be detrmi d at les th~ times p~er ýwe: 
ngpwroperat

Aendment No. 12

k
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

ITS Section 3.4A: Reactor Coolant System 

K-> Entergy Operations has evaluated these proposed Technical Specification changes and has 

determined that they involve no significant hazards consideration. This determination has been 
performed in accordance with the criteria set forth in 10CFR 50.92(c) as indicated below: 

3.4A Li 

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

In MODE 4, the reactor coolant loops and/or decay heat removal loops are required to remove 
decay heat; however, they are not considered the initiator of any previously analyzed accident. A 
short extension of the Completion Time for a Required Action does not result in any hardware 
changes. The Completion Time for- performance also does not significantly increase the 
probability of occurrence for initiation of any analyzed event since the function of the equipment, 
or limit for the parameter, does not change (and therefore any initiation scenarios are not 
changed) and the proposed Completion Time extension is short (and therefore does not 
significantly affect probability). Further, the Completion Time for performance of Required 
Actions does not significantly increase the consequences of an accident because there is no change 
in the assumed response of the equipment in performing its specified mitigation functions, or 
change in the response of the core parameters to assumed scenarios, from that considered during 
the original Completion Time. Further, a requirement to place the unit in Cold Shutdown is 
omitted for a condition with no decay heat removal loop available. Since this required action 
could not be implemented, this change does not involve a significant increase in the probability or 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the 
OPERABILITY of the equipment and loss of function continue to be evaluated in the same 
manner. The increase in time allowed for such an evaluation and restoration is minimal and 
provides additional potential for the preferred action of restoration of the equipment to 
OPERABLE status, rather than requiring a shutdown transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L2 

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

In MODE 5, either the reactor coolant loops and/or decay heat removal loops are required to 
remove decay heat; however, they are not considered the initiator of any previously analyzed 
accident. The use of the steam generators as a backup to the decay heat removal continues to 
provide the alternate source of heat removal should one heat removal method be lost. As such the 
proposed change does not significantly increase the probability or consequences of any accident 
previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will continue to ensure an alternate method of heat removal is available.  
Thus, this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The availability of adequate backup heat removal methodology continues to be assured.  
Therefore, this change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L3 

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

In MODE 5, either the reactor coolant loops and/or decay heat removal loops are required to 
remove decay heat; however, they are not considered the initiator of any previously analyzed 
accident. While the principal means of heat removal is the forced flow through the decay heat 
removal system, the use of the steam generators as a backup to the decay heat removal system 
continues to provide the alternate source of heat removal should one heat removal method be lost.  
Further, the additional controls required for de-energizing the pumps and the time available for

action are sufficient to assure that the effects of increasing temperature can be identified and acted 
upon. As such the proposed change does not significantly increase the probability or 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will continue to ensure an alternate method of heat removal is available.  
Thus, this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The availability of adequate backup heat removal methodology continues to be assured.  
Therefore, this change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A LA 

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

In MODE 5, either the reactor coolant loops and/or decay heat removal loops are required to 
remove decay heat; however, they are not considered the initiator of any previously analyzed 
accident. With the loops not filled, the principal means of heat removal is the forced flow through 
the decay heat removal system. The removal of a core outlet temperature when the forced flow is 
allowed to be removed from operation does not affect the consequences of any analyzed event 
since the core outlet temperature is monitored to assure the capability for natural circulation 
which is not available when the loops are not filled. Further, the additional controls required for 
de-energizing the pumps and the time available for action are sufficient to assure that the effects 
of increasing temperature can be identified and acted upon. As such the proposed change does 
not significantly increase the probability or consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will continue to ensure an alternate method of heat removal is available.  
Thus, this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The availability of adequate heat removal capability continues to be assured. Therefore, this 
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L5 

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

The RCS pressure/temperature limits are provided to maintain the structural integrity of the 
reactor coolant pressure boundary. However, the limits are not considered the initiator of any 
previously analyzed accident. Further, a short extension of the Completion Time for a Required 
Acti6n does not result in any hardware changes. The Completion Time for performance also does 
not significantly increase the probability of occurrence of any analyzed event since the function of 
the equipment, or limit for the parameter, does not change (and therefore any initiation scenarios 
are not changed) and the proposed Completion Time extension is short (and therefore does not 
significantly affect probability). Further, the Completion Time for performance of Required 
Actions does not significantly increase the consequences of an accident because there is no change 
in the assumed response of the equipment in performing its specified mitigation functions, or 
change in the response of the core parameters to assumed scenarios, from that considered during 
the original Completion Time.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  

i'-J The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the temperature 
and pressure parameters, and their impact, continue to be evaluated in the same manner. The 
increase in time allowed for such an evaluation and restoration is minimal and provides additional 
potential for the preferred action of restoration of the parameters to within their limits, rather than 
requiring a shutdown transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L6 

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

In MODE 3, two reactor coolant loops are required to be available to remove decay heat.. A 
short time is allowed under both the CTS and ITS for the LCO to not be met. However, a short 
extension of the Completion Time for a Required Action does not result in any hardware changes.  
The Completion Time for performance also does not significantly increase the probability of 

occurrence of any analyzed event since the function of the equipment does not change (and 
therefore any initiation scenarios are not changed) and the proposed Completion Time extension
is short (and therefore does not significantly affect probability). Further, the Completion Time for 
performance of Required Actions does not significantly increase the consequences of an accident 
because there is no change in the assumed response of the equipment in performing its specified 
mitigation functions, and no change in the response of the core parameters to assumed scenarios, 
from that considered during the original Completion Time.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the 
OPERABIUTY of the equipment and loss of function continue to be evaluated in the same 
manner. The increase in time allowed for such an evaluation and restoration is minimal and 
provides additional potential for the preferred action of restoration of the equipment to 
OPERABLE status, rather than requiring a shutdown transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L7 

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

In MODE 3, two reactor coolant loops are required to be available to remove decay heat; 
however, they are not considered the initiator of any previously analyzed accident. A Note is 
added to allow the removal from operation of both reactor coolant loops. However, they are 
required to remain OPERABLE. The availability of the reactor coolant loops, the indications 
available to the operator of rising coolant temperatures, and the time available to the operator to 
return the loop(s) to operation are sufcient to prevent inadequate cooling. As such the proposed 
change does not significantly increase the probability or consequences of any accident previously 
evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will continue to ensure an alternate method of heat removal is available.  
Thus, this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The availability of adequate heat removal capability continues to be assured. Therefore, this 
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L8 

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

The steam generators provide a heat transport function to cool the reactor coolant. Some water 
is necessary in the secondary side of the steam generator for it to be capable of performing this 
function; however, no specific levels are identified as minimums for this capability, and any level 
will provide heat transfer. Therefore, as long as water is available to the steam generators, the 
heat transport function will be provided. Further, there are no safety analyses performed with 
initial conditions in MODE 5. Therefore, this change does not involve a significant increase in the 
probability or consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) but does change a parameter governing normal plant 
operation, i.e., required steam generator water level. The proposed change will still ensure that 
heat transfer capability is available by requiring adequate feedwater availability. Thus, this change 
does not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The margin of safety for heat transport via the steam generators is primarily dependent on the 
availability of water for steaming. While this volume would provide some cooling, it would be 
insufficient to provide adequate heat removal without an additional source of feedwater.  
Therefore, the omission of this requirement is not considered to involve a significant reduction in 
a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L9 

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

The deletion of the reactor coolant system (RCS) vent valves shutdown action statements will not 
alter the requirement for component operability. The deletion of the action statements does not 
constitute a physical alteration of the plant, nor does it alter the controls governing operation of 
the components or their associated system. The RCS vent valves are not assumed initiators of 
any evaluated accident. Therefore, the deletion of the action statements does not involve a 
significant increase in probability for any previously evaluated accident. The requirements for the 
RCS vent valves will be relocated from the Technical Specifications to an appropriately controlled 
license basis document and maintained pursuant to the applicable regulatory requirements.  
Further, there are no safety analyses which credit the operation of these valves in providing a 
mitigatory function. Therefore, this change does not involve a significant increase in the 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or change in parameters governing normal plant operation.  
The proposed change will not impose any different requirements and adequate control of 
information will be maintained. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any safety 
analysis assumptions. In addition, the affected requirement for the component will be relocated to 
an licensee controlled license basis document for which future changes will be evaluated pursuant 
to the requirements of 10 CFR 50.59. Therefore, this change does not involve a significant 
reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4A L1O 

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

The deletion of the reactor coolant system (RCS) chemistry shutdown action statements will not 
alter the requirement for chemistry controls nor the methods of compliance with the chemistry 
requirements. The deletion of the action statements does not constitute a physical alteration of 
the plant, nor does it alter the controls governing operation of the components or their associated 
system. The RCS chemistry parameters are not assumed initiators of any evaluated accident.  
Therefore, the deletion of the action statements does not involve a significant increase in 
probability for any previously evaluated accident. The requirements for RCS chemistry control 
will be relocated from the Technical Specifications to an appropriately controlled license basis 
document and maintained pursuant to the applicable regulatory requirements. Further, there are 
no safety analyses which credit the chemistry control parameters in providing a mitigatory 
function. Therefore, this change does not involve a significant increase in the consequences of 
any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or change in parameters governing normal plant operation.  
The proposed change will not impose any different requirements and adequate control of 
information will be maintained. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will not reduce a margin of safety because it has no impact on any safety 
analysis assumptions. In addition, the affected requirement for the parameter will be relocated to 
an licensee controlled license basis document for which future changes will be evaluated pursuant 
to the requirements of 10 CFR 50.59. Therefore, this change does not involve a significant 
reduction in a margin of safety.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.4A: Reactor Coolant System 

Note: The ITS Section 3.4A package addresses the following NUREG-1430 RSTS: 
NUREG 3.4.1 RCS Pressure, Temperature and Flow DNB Limits 
NUREG 3.4.2 RCS Minimum Temperature for Criticality 
NUREG 3.4.3 RCS P/T Limits 
NUREG 3.4.4 RCS Loops-MODE 1 and 2 
NUREG 3.4.5 RCS Loops - MODE 3 
NUREG 3.4.6 RCS Loops - MODE 4 
NUREG 3.4.7 RCS Loops - MODE 5, Loops Filled 
NUREG 3.4.8 RCS Loops - MODE 5, Loops Not Filled 

NUREG 3.4.1 & 3.4.4 - These Specifications are revised to allow two pump operation 
consistent with CTS 3.1.1. I.A. Further, the DNB limits are included in the COLR 
(rather than LCO 3.4.1 and the associated SRs) for each pump combination operating 
condition; the LCO 3.4.4 THERMAL POWER limits are included in the COLR; and 
the LCO 3.4.1 ACTIONS are revised to retain the capability to operate with only two 
RCPs operating, one in each loop, for up to 24 hours. This latter item is an evaluated 
condition which is discussed in BAW-10103A, Rev. 3, and determined to be acceptable 
for the identified Completion Time. The DNB limits and THERMAL POWER limits 
are currently controlled administratively, and since they are subject to change with fuel 
design changes, are proposed to be controlled in the COLR. The Bases are also 
revised to reflect these changes.  

2 NUREG 3.4.1 - The LCO 3.4.1 Applicability Note is revised and moved into the LCO.  
The Note is moved to the LCO section to avoid confusion in the application of 
SR 3.0.4 for MODE changes (e.g., does entry/exit into/from the Applicability Note 
constitute a change of MODE/other applicable condition?). Further, the Note is 
revised to omit the criteria of "THERMAL POWER step > 10% RTP" since 
mathematically any step change will be included in the criteria of "THERMAL POWER 
change > 5% RTP per minute." The term "ramp" is revised to "change" as "ramp" is 
not used at this station with this intended meaning. Also, the phrase "pressure 
transients due to" is incorporated to prevent noncompliance when the ramp is 
concluded but the associated pressure transient has not yet dampened out. This LCO 
Note now reads "RCS loop pressure limit does not apply during pressure transients due 
to a THERMAL POWER change > 5% RTP per minute." Finally, SR 3.4.1.1 is 
revised to also include the Note regarding pressure transients so the SR will not be "not 
met" during the pressure transient. The Bases are also revised to reflect these changes.  
This change is editorial and consistent with the ITS Writer's Guide.
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ITS DISCUSSION OF DIFFERENCES 
3 NUREG 3.4.1 - The SR 3.4.1.4 Note currently requires performance of the SR 

immediately upon establishing stable conditions in the higher power range. The 
proposed change removes the ambiguity of "higher power range" by using a specific 
power level requirement. Also, there is no need to perform this SR immediately since 
this parameter does not normally change significantly. This Note is revised to allow 
some time after the "stable thermal conditions are established in the higher power range 
of MODE 1" to actually perform the measurement. Additionally, the Note is revised to 
clarify when the Surveillance is due. SR 3.4.1.4 provides only a confirmation of the 
reading accuracy from SR 3.4.1.3 which has already identified acceptable flow rate.  
Since this parameter does not normally change significantly, there is no need to "rush" 
this confirmation during the initial operation at full power. Therefore, the Note is 
revised to allow 7 days after stable thermal conditions are established at > 90% RTP.  
This is consistent with approved allowances for performance of similar surveillances at 
other plants, i.e., Vogtle. The inclusion of "stable thermal conditions" is in recognition 
of the actual conditions under which the test must be performed. The Bases are also 
revised to reflect these changes.  

4 NUREG 3.4.2 - The Applicability of the Specification is revised to be consistent with 
Required Action K 1 and with the unit specific safety analysis. The control rod ejection 
analysis is evaluated for full power, zero power, and subcritical conditions. Further, in 
practice, the LCO and SR are most pertinent as the reactor is approaching criticality.  
Therefore, the Applicability is revised to include all of MODE 2. This change is not 
consistent with (but is more restrictive than) generic traveler TSTF-26 which would 
have revised the Required Action to match the NUREG Applicability. The Bases are 
also revised to reflect these changes. This change is consistent with current license 
basis.  

In addition, the LCO Bases are revised to provide an improved discussion of why this 
requirement is necessary. This discussion is similar to the Bases provided in 
NUREG-1431 for RCS Minimum Temperature for Criticality for a Westinghouse 
reactor.  

5 NUREG 3.4.5, 3.4.6, 3.4.7, & 3.4.8 - Incorporates TSTF-153 with the exception that 
the wording of each Note is revised from "may not be in operation" to "may be 
removed from operation." The TSTF-153 allowance more closely matches the 
requirement for the pump(s) to be "in operation." The proposed wording of "may be 
removed from operation" provides the intent that the pump is intentionally taken out of 
the "in operation" condition. An allowance that the pump "may not be in operation" 
would allow a pump trip to be considered as entry into the Note allowance, and not as 
entry into the applicable Condition. Use of the Note allowance under such a condition 
would be inappropriate. The proposed wording is considered an administrative 
clarification of intent by wording preference and is not a change in the requirements.
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ITS DISCUSSION OF DIFFERENCES 
6 NUREG 3.4.2 - Incorporates TSTF-27, Rev. 3, with the following changes: The 

references to "loop" average temperature are revised to omit the reference to "loop." 
ANO-1 normally utilizes an average of the Tcold and Thot averages and not the 
individual loop Tavg. During 3 pump operation, the Tavg of the loop with the higher 
flow is monitored, but this is an infrequent operational condition. This change retains 
unit specific design application.  

7 NUREG 3.4.3 and 3.4.12 - The specific pressure/temperature limit curves and RCS 
heatup and cooldown rate limits are retained in the specification, i.e., not relocated to a 
Pressure Temperature Limits Report (PTLR). Specifically, this changes the LCO and 
the SRs to refer to the actual limit curves rather than a PTLR, and adds the limit curves 
as Figures. Also, a Note is added to LCO 3.4.3 to exclude the pressurizer from the 
pressure and temperature limits since the separate limits would normally be identified in 
the PTLR. However, the pressurizer limits are relocated from the CTS as identified in 
the "split report." The Bases are also revised to reflect these changes, as well as unit 
specific design, analyses, and programs. This change is consistent with current license 
basis.  

8 NUREG 3.4.5 - The LCO Note which allows all RCPs to be de-energized in MODE 3 
is revised to be consistent with the CTS 3.1.1.6 Note * allowance for pump 
de-energization in MODES 4 and 5. The reasons and time limitation for the 
de-energization are not considered pertinent to the acceptability of the allowance and 
are removed. Sufficient heat removal can normally be accomplished without a pump 
operating, via natural circulation. The LCO will provide adequate control without the 
time limitations since it will continue to require a pump to be in operation if conditions 
jeopardize natural circulation, or if adequate heat removal is not being provided.  
Therefore, as long as the conditions in the Note are met, a pump should not be 
required. Removal of the reasons for pump de-energization is also consistent with 
NUREG-1430, LCO 3.9.4; NUREG-1431, LCO 3.4.5, LCO 3.4.6, LCO 3.4.7, and 
LCO 3.9.4; and NUREG-1432, LCO 3.4.5, LCO 3.4.6, LCO 3.4.7, and LCO 3.9.4.  
This change is consistent with current license basis.  

9 NUREG 3.4.5, 3.4.6, 3.4.7, and 3.4.8 - NUREG 3.4.5 Condition A is modified to omit 
the term "required" since there are only two RCS loops and both must be OPERABLE 
to comply with the LCO. NUREG 3.4.5 Condition C is revised to clarify the 
requirements. The first entry condition for Condition C is revised from "No RCS loop 
OPERABLE" to read "Two RCS loops inoperable." The Condition A entry condition 
is written based on the inoperable equipment. Therefore, the change provides a 
consistent identification of entry conditions based on inoperable equipment rather than 
what remains as OPERABLE equipment. A similar change is included for 
NUREG 3.4.6 Condition C. The Bases are also revised to reflect these changes.  

The second entry condition for NUREG 3.4.5 Condition C is revised to "Required 
RCS loop not in operation" since the RCS loops are allowed by the LCO Note to be 
removed from operation. Therefore, the LCO does not always require the RCS loop to 
be operating, and "required" is necessary to differentiate between compliance and 
non-compliance with the LCO when utilizing the Note. Similar changes are also 
provided for NUREG 3.4.6 Condition C, NUREG 3.4.7 Condition B, and
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ITS DISCUSSION OF DIFFERENCES 
NUREG 3.4.8 Condition B. The Bases are also revised to reflect these changes.  
Similarly, "required" is added to NUREG SR 3.4.6.1, SR 3.4.7.1, and SR 3.4.8.1 for 
consistency with NUREG SR 3.4.5.1. The Bases are also revised to reflect these 
changes. This change is consistent with Generic Traveler TSTF-263, Rev 3.  

10 NUREG 3.4.5, 3.4.6, 3.4.7, and 3.4.8 - NUREG SR 3.4.5.2, SR 3.4.6.2, SR 3.4.7.3 
and SR 3.4.8.2 are revised to clarify that the surveillance is applicable to each required 
pump regardless of its operating status since both pumps may be operating. The Bases 
are also revised to indicate that if a pump is verified to be in operation, this is also 
sufficient to verify the correct breaker alignment and indicated power availability. The 
Bases are also revised to reflect these changes. This change also adds a Note allowing 
a 24 hour delay in performing the SR. This is consistent with Generic Traveler 
TSTF-265, Rev 3.  

11 NUREG 3.4.6 - The LCO Note which allows all RCPs and DHR pumps to be 
de-energized in MODE 4 is revised to be consistent with the CTS 3.1.1.6, Note *, 
allowances for pump de-energization. The reasons and frequency limits for the 
de-energization are not considered pertinent to the acceptability of the allowance and 
are removed. The LCO will continue to require a pump to be operating if conditions 
jeopardize cooling capability, or if adequate heat removal is not being provided.  
Therefore, as long as the conditions in the Note are met, a pump should not be required 
to be in operation. The Bases are also revised to reflect these changes and to clarify 
the conditions under which the pumps may be removed from operation. This change is 
consistent with current license basis.  

12 NUREG 3.4.6 - The NUREG Conditions A and B are combined and simplified. The 
revised entry condition is based only on the status of the equipment which is required 
to be OPERABLE by the LCO, not on the status of all available equipment. An entry 
condition based on the status of equipment which is not required by the LCO is 
inconsistent with the remainder of the NUREG and with the Writer's Guide 
(NUMARC 93-03). The revised Required Actions also provide for clearer direction on 
when a shutdown to MODE 5 is required; specifically the Note clarifies that MODE 5 
is only required if a DHR loop is OPERABLE. Also, the connector between NUREG 
Required Actions B. 1 and B.2 is revised from OQR to AND in ITS Condition A. The 
Bases clearly indicate that NUREG Required Action B.2 is required if restoration (per 
NUREG Required Action B. 1) is not accomplished. With an OR connector, a choice is 
provided of either NUREG Required Action B. I or B.2, but if NUREG Required 
Action B.1 is chosen and fulfilled, i.e., action to restore has been initiated, NUREG 
Required Action B.2 is not required. Since this is inconsistent with the intent (per the 
Bases) and with similar requirements in NUREG-1431 and NUREG-1432, the 
connector is revised to require both actions. The Bases are also revised to reflect these 
changes. This change is consistent with Generic Traveler TSTF-263, Rev 3.
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ITS DISCUSSION OF DIFFERENCES 
13 NUREG 3.4.7 - The LCO Note which allows all DHR pumps to be de-energized is 

revised to be consistent with the CTS 3.1.1.6, Note *, allowances for pump 
de-energization. The frequency limits for the de-energization are not considered 
pertinent to the acceptability of the allowance and are removed. Considerable heat 
removal can be accomplished without a pump operating, and the LCO will continue to 
require a pump to be operating if conditions jeopardize natural circulation, or if 
adequate heat removal is not being provided. Therefore, as long as the conditions in 
the Note are met, a pump should not be required to be operating. The Bases are also 
revised to reflect these changes. This change is consistent with current license basis.  

14 NUREG 3.4.7 - The NUREG Conditions are revised to clarify the requirements. The 
revised entry conditions are based only on the status of the equipment which is required 
to be OPERABLE by the LCO (not on the status of all available equipment). An entry 
condition based on the status of equipment which is not required by the LCO is 
inconsistent with the remainder of the NUREG and with the Writer's Guide 
(NUMARC 93-03). Further, with insufficient OPERABLE steam generator capability, 
both DHR pumps are required to be OPERABLE. One inoperable pump would then 
require entry into both Conditions A and B since a required DHR loop is inoperable. It 
is not the intent of the NUREG to require entry into Condition B if one DHR loop is 
OPERABLE and operating. Therefore, the Condition B entry conditions are revised to 
"No required DHR loop OPERABLE OR No DHR loop in operation (when 
required)." "When required" is discussed in DOD 9. The Bases are also revised to 
reflect these changes. This change revises the proposed Generic Traveler TSTF-263, 
Rev 3 for clarity as requested by the ANO site personnel. The Conditions and 
Required Actions presented result in approximately the same requirements as 
TSTF-263, Rev 3. This change to the generic change is considered to be editorial in 
nature.  

15 NUREG 3.4.8 - The LCO Note which allows all DHR pumps to be de-energized is 
revised to be consistent with the CTS 3.1.1.6, Note *, allowances for pump 
de-energization. The reduction in time period and purpose of the de-energization are 
not considered pertinent to the acceptability of the allowance and the CTS allowed time 
period is retained. The additional restriction on temperature is also not adopted. The 
maximum RCS temperature is adequately restricted by the MODE definitions and 
requirements for changing MODES. Therefore, as long as these requirements are met, 
and additional conditions in the Note are met, a pump should not be required to be in 
operation. The Bases are also revised to reflect these changes.  

16 NUREG 3.4.5 and 3.4.6 - These LCOs are revised to omit "at least" since it does not 
affect the requirement. These LCOs provide the minimum acceptable condition and do 
not prohibit additional operating components. This change provides consistency with 
similar requirements in LCO 3.4.7 and LCO 3.4.8 which also provide for two 
OPERABLE loops and one in operation (without specifying "at least" one). This 
change is also consistent with the (NUMARC 93-03) Writers Guide for RSTS. This 
change is consistent with Generic Traveler TSTF-261.

ANO-1 3.4ADODs Page 5 of 8 1/28/2000



ITS DISCUSSION OF DIFFERENCES 
17 NUREG 3.4.5 - Part b of the LCO Note is revised to reflect unit specific subcooling 

margin criteria which vary according to RCS pressure. The restriction is revised to 
allow all RCPs to be de-energized provided the core outlet temperature is maintained 
sufficiently below saturation temperature to assure subcooling capability. This 
language maintains the prevention of vapor bubble formation, which could result in a 
natural circulation flow obstruction, but also considers more restrictive unit specific 
pump restart criteria for which subcooling margin requirements vary with RCS 
pressure. The Bases are also revised to reflect these changes. This change is an 
additional restriction on unit operation based on NUREG-1430.  

18 NUREG 3.4.7 - This LCO is revised to allow unit specific application of steam 
generator capability to provide an adequate heat sink in MODE 5 with the RCS loops 
filled. For this design, one steam generator (SG) is sufficient to provide the necessary 
heat sink if the motor driven EFW pump is available to provide water to the secondary 
side of the SG (even with little or no initial SG secondary side level). Without the 
motor driven EFW source, two SGs are proposed to be required with a minimum 
secondary side water level as identified in CTS 4.27.3. The Bases are also revised to 
reflect these changes.  

19 NUREG 3.4.6, 3.4.7, and 3.4.8 and Bases - Clarification is added to acknowledge that 
a DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure injection if it is capable of being manually (locally or remotely) realigned 
to the DHR mode of operation and is not otherwise inoperable. This occurs because of 
the dual requirements of the components that comprise the low pressure 
injection/decay heat removal system. This recognition is similar to the NUREG 
LCO 3.5.3 Note which allows for LPI OPERABILITY if aligned for decay heat 
removal. Typically, if both decay heat removal loops are OPERABLE, one is 
maintained aligned for the LPI mode of operation since this is the quickest and easiest 
way to provide makeup to the reactor coolant system in the shutdown modes. This 
allowance is consistent the current interpretation of the ANO-1 license basis.  

20 NUREG 3.4.1 Bases - The Bases are revised to reflect the unit specific analysis, design, 
and licensing basis. Additionally, the ACTIONS reference the "accident analysis 
bounds" is revised to specifically address the single limit which is of concern, and the 
SR Bases are revised to omit implications that the Frequency for SR 3.4.1.1 and 
SR 3.4.1.2 are somehow related to the Completion Times for Required Action A. 1.  
These changes are consistent with current license basis.  

21 NUREG 3.4.4 Bases - The Bases are revised to provide additional information on the 
minimum acceptable equipment to meet the requirements of the LCO, and to present 
this information in a method similar to the other Specification Bases. These changes 
are consistent with current license basis or editorial.
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ITS DISCUSSION OF DIFFERENCES 
22 NUREG 3.4.8 Bases - The Bases are revised to omit the reference to an open 

equipment hatch providing a pathway to the outside following core damage due to a 

loss of decay heat removal. The Temporary Equipment Hatch Cover (TEHC) is in 
place most of the outage, where the time to closure is much less than the time to steam 
release. This also true for the time when the equipment hatch is not in place or is being 
replaced by the TEHC. Since the time to steam release and core damage is tracked and 
is always less than the time to close containment, the NUREG statement is not 
appropriate. This change is consistent with current license basis.  

23 NUREG 3.4.5, 3.4.6, 3.4.7, and 3.4.8 Bases - The Bases are revised as necessary to 
remove any implications that natural circulation must be established to stop the pumps.  
CTS 3.1.1.6 and Note * currently provide the allowance to stop all pumps in 
MODES 4 and 5. MODE 3 does not have this in CTS, but the NUREG would allow it 
to be added. However, since the CTS does not require that natural circulation be 
established to stop the pumps, the Bases are revised to remove language which implies 
such actions would be taken. This change is consistent with current license basis.  

24 Not used.  

25 NUREG 3.4.8 - Condition B is revised to include an additional Required Action to 
"suspend all operations involving reduction in RCS water volume." This is consistent 
with the requirements for no reduction in water volume while intentionally removing 
both DHR pumps from operation as allowed by Note 1, part b. This change adds a 
requirement which is not included in either the CTS or NUREG-1430.  

26 NUREG 3.4.3 Bases - The Bases are revised to omit the introduction of a new phrase 
"acceptance limits" which is not clear defined. For example, it is not clear if this refers 
to safety analysis acceptance criteria, or some other type of limits. Since the first part 
of the paragraph adequately describes the Applicable Safety Analysis, the confusing 
information is unnecessary and omitted. Further, the second paragraph of the 
Applicability Bases is also omitted as unnecessary cross reference type material which 
is generally not provided in ITS. These changes are consistent with current license 
basis or are editorial.  

27 NUREG 3.4.7 and 3.4.8 Bases - The Bases for SR 3.4.7.2 and SR 3.4.8.1 are revised 
to omit reference to safety analysis assumptions. The Applicable Safety Analysis 
section indicates that there are no safety analyses performed with initial conditions of 
this operating MODE. Additionally, the statement is revised to be consistent with the 
Bases for other similar SRs, e.g., SR 3.4.5.1 and SR 3.4.6.1, conducted in MODES for 
which there are no safety analyses performed with initial conditions of that operating 
MODE. These changes are consistent with current license basis.
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ITS DISCUSSION OF DIFFERENCES 
28 NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 

Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 
the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.4.5, 3.4.6, 3.4.7 and 3.4.8, the 10 CFR 50.36 Criterion satisfied by the 
respective ITS LCOs was modified to preserve consistency with the ANO-I license 
basis. Specifically, Criterion 4 of 10 CFR 50.36 was cited as the basis for inclusion of 
these LCOs. This change is consistent with current license basis and 10 CFR 50.36.  

29 NUREG-1430 - 3.4.2 LCO Bases - Additional information has been added that clarifies 
the ANO treatment of instrument uncertainty for this parameter value. This change is 
consistent with the current license basis.
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RCS Pressure, Temperature, and Flow DNS Limits 3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 RCS Pressure, Temperature, 
(DM3) Limits 

LCO 3.4.1 RCS DNB paramete 
and RCS total fl 

*With fou r 
' RCS, Iop pr 

eratureI 
ate shall 

CS 'cop pT 
t eraturi 
ate shall 

APPLICABILITY: M

and Flow Departure from Nucleate Bol1ing

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more RCS 1NB A.1 Restore RCS DNS 2 hours 
parameters not within parameter(s) to 
imits, within limit.  

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

Rev 1, 04/07/25
BWG STS3

c--M
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RCS Pressure, Temperature, and Fl 

SURVEILLANCE REUIREMENTS 

SURVEILLANCE 

SR 3.4. 1.1 vith three RCPs operating, the "limits are 

.applied to the loop with two RCPs in 
, • ~~operation. .,--

Vith three RCPs operating, the limits are 

applied to the loop with two RCPs in 
operation..

ow DNB Limits 3.4.1

M

3.4-2
Rev 1, 04/07195
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RCS Minimum Temperature for Criticality 
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.2 RCS Minimum Temperature for Criticality 

LCO 3.4.2 O RCS @ average temperature (T,.) shall be ? 525"F.  

APPLICABILITY: (W E 

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A.A.1 Be in ODE 3. 30 minutes 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY

SR 3.4.2.1 Verify RCS T,, k 525'F.
0 -v reO i red 
IAC.I lop 

Tozn0• --___t 

F

43.'.

I'JA
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RCS P/T Limits 3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.3 RCS Pressure and Temperature (P/T) Limits 

LCO 3.4.3 RCS pressure, RCS temperature.  

ate shall be maintained withi 

APPLICABILITY_:te pt.re 

APPLICABILITY: At all times.

in�j 

"C

-2,~ 3.• zqz-. 3 •T 
3q.3 -2% . CTS 

^per 7 
-- -- - - - -- 3.1.2.3 

NA

ACTIONS 
CONDITION REQUIRED ACTION COMPLETION TIME 

A. -- NOTE - A.I Restore parameter(s) 30 minutes 
Required Action A.2 to within limits.  
shall be completed 
whenever this 
Condition is entered.  

A.2- Determine RCS is 72 hours 
acceptable for 

Requirements of LCO continued operation.  
not met in MODE 1, 2, 
3, or 4.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AtD 
not met.  

B.2 Be In MODE 5. 36 hours 

C. -----NOTE------ C.1 Initiate action to Immediately 
Required Action C.2 restore parameter(s) 
shall be completed to within limit.  
whenever this 
Condition is entered. A2 

C.2 Determine RCS is Prior to 

Requirements of LCO acceptable for entering MODE 4 
not met in other than continued operation.  
MODE 1, 2, 3, or 4.  

BWO STS 3.- e ,0/7

3.1. 6.6 

3./,..7 

"*1. 2. • 

J..7. 6 
.3.I1. 3r. .7 

,V.4 

A1A 

/NA,
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RCS P/T Limits 3.4.3
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<INSERT 3A,-6A>
I I

CTS

SR 3.4.32 NOTE 
Only required to be performed during RCS 3.1.2.3 
cooldown operations with fuel In the reactor 
vessel.  

Verify RCS pressure, RCS temperature, and 30 minutes 3.12.1 
RCS cooldown rates are within the limits 3.1.2.3 
specified In Figure 3.4.3-2.  

SR 3.4.3.3 NOTE 
Only required to be performed during RCS 3.12.1 
heatup and cooldown operations with no fuel In 
the reactor vessel.  

Verify RCS pressure, RCS temperature, and 30 minutes 3.12.1 
RCS heatup and cooldown rates am within the 
limits specified In Figure 3A.3-3.  

SR 3.4.3.4 NOTE - 3.12.3 
Only required to be performed during PHYSICS 3.1.3.2 

TESTS with RCS temperature < 525"F. 3.1.8.3 

Verify RCS pressure and RCS temperature are 30 minutes 3.12.3 

within the criticality limits specified in 3.1.32 
Figure 3.4.3-1. 3.1.8.3
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RCS nEATuP LIMITATIONS TO 31 EFPY
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Notes: 

1. These curves are not adjusted for instruient error and shall not be used 

for operation.  
2. When DMM is in operation with no RPs operating, the DER system return 

taeqerature shall be used.  

3. RCP Operatinq Restzictionst 
RCS TEPRCP P.ESTRICTIONS 

T > 300"F None 

300OF Z T l 225OF 1 3 

225*F > T Z G4F2 
T 4WF No RCls operatinq 

4. Ajlowable Reatup Rates: 

RCS TEMPe H/llATE 
60-f < -TS 84"1 3 -15"FIHR.  

T > 840F As allowed by applicable cur've
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Ir-2s with the DMM system in operation. This chanqe is defined as the 

RS teperattuZe prior to secuzinq all the RC~s minus the DUR return 

tesveratuze after the RCEs are secured. when DER is in operation Vwth 

no RC•s operatinq, the DM system return temperature shall be used.  

3. 1RCP Operating Restrictionss 

RCS TDOP RCP RZ3TRICTICUS 

-T > 255-r None 

150*F Z T 9 2550T Z 2 see Note 51 

T < 150TF No RCis operatinq 

4. Allowable Cooldown Rates: 
RCS TEMP C/D PATE STEP CHANGE 

TF 2-00F 100"IKPR s55OT yin any 1/2 KR 

2806r > T Z ISO.T 50"rzR (see Note s) g 25FT in any 1/2 MR 

T < 15O*F 2STr/NR 9 25T in any 1 HR 

S. :! RCCs are operated < 200F, then the RCS cooldowm rate from 

1500F < T < 1800F is reduced to 30*F in 15 hours.
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RCS INSERVICE HYDROSTATIC TEST HIU &CMD LIMIT TO 31 EFFY
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RCS Loops--MODES I and 2 3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.4 RCS Loops-HODES I and 2

S/. h. A 
Two RCS Loops shall be in operation, with: :. I 

a. Four reactor coolant pumps (RCPs) operating; or g. A 

b. Three RCPs oper~at~inoAand TMAL PMOWE-RR r tede Take 0. //

SURVEILLANCE REQUIREHENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.4.1 Verify required RCS loops are in operation. 12 hours IAA

Rev 1, 04/07/95
BWOG STS

LCO 3.4.4

3.4-6



<INSERT 3.4."A>

A. One RCP not in operation in A.1 Restore one non-operating 
each loop. I RCP to operation.

I4

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

LCO not met for masons 
other than Condition A.

______________________________________________________________________________________ I

B.1 Be in MODE 3.

ANO-1 ITS

T I
CTS~

18 hours

6 hours

Table 2.3-1 
& Note (d) 
3.1.1.11A 

Table 2.3-1 
& Note (d) 
3.1.1.11A 
3.4.2

1/28/2000
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RCS Loops-MODE 3 3.4.5

Ca3
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE 
shall be in operation.

APPLICABILITY:

I I- L f'
a. No operations are permitted that would cause reduction " '' " 

of the RCS boron concentration; and 

b. Core outlet temperature is maintained as- "A 
below saturation temperatu -e 4 , •.,e ,l, V i 

1-7

•s .hI 2. A /. /. r. A
MODE 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RCS loop A.1 Restore RCS 72 hours 
inoperable. loop to FEA3LE 

status.  

B. Required Action and 6.1 Be in MODE 4. 12 hours 
associated Completion 
Time of Condition A 
not met.  

(continued)

3./I.1.5.A 

•. I. I. '.A 

•. 4. .

Rev 1, 04107/95BWOG STS 3.4-7



RCS Loops--ODE 3 3.4.5

C . 1O)RCS 1009PEMM 

~loop'l 
Qpraion. u

asOlWiI I ANIF REUU1RLIt.NI�

SURVEILLANCE 

SR 3.4.S.1 Verify required RCS 10oP is in operation.  

SR 3.4.5. Verify correct breaker a11gnme and 
indicated ower avail ble to required

3.4-8

FREQUENCY 

12 hours 

7 days

Rev 1, 04/07/95
BWOG STS

CTS 

1. I. / 5

4427.1/
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<INSERT 3.4-SA>

NOTE 
Not required to be performed until 24 hours after a 
required pump Is not In operation.
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RCS Loops-HODE 4 3.4.6

3.4 REACTOR COOl 

3.4.6 RCS Loops 

LCO 3.4.6

LANT SYSTEM (RCS) CTS 

-HODE 4 

Two loops consisting of any combination of RCS loops and 

dey heat removal (DHR) loops shall be OPERABLE and 

on loop shall be in operation.  TP .....ý -_-NOTE-------- -:

All reactor coolant k R rmu-7e d~e ed~3.1/ , 
M's RS O : *ý 3-/ t,*

J.sJa. • o Operations are permitted that would cause reduction 
of the RCS boron concentration; and 

b. Core outlet temperature is maintained at 1 00OF 

below saturation temperature. T

APPLICABILITY:

Aest 'dan th %tx%+ CL 

NODE 4. +eV~teT)1VL+,rC favoct ;S

Rev 1, 04/07/95
BWOG STs

NA

r.1. 1. 6 

•.l .,A

s.I./. 6.A
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3.4-10

RCS Loops-KODE 4 3.4.6

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.6.1 Verif DHR or RCS loop is in operation. 12 hours 

SR 3.4.6.2 Verify correct breaker alignment and 7 days 

S .indicated ower available i4lw eured 

13.1___oA_ 
_ U-

29 27.  

4.7.)

Rev 1, 04107/95
BWOG STS

cis

x, vird 1 99 (9) 
&iRký--cs4t2V I oop#i n 

operation.



<INSERT -.4-1OA> 

-NOTE 

Not required to be performed until 24 hours after a 
required pump Is not in operation.
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RCS Loops-mODE 5, Loops Filled 3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 ICS Loops-MODE 5, Loops Filled

LCO 3.4.7
One decay heat removal (DIR) loop shall be C 
operation, and either: 

a. One additional DHR loop shall be OPERA!

b. TheI 
(SGJ

IPERABLE and in

ILE; or jr_ 

isteam generator 2. 7. 3

1. The DHR OI of the loop in operation m 
eh•... 41, • for s; Ihour e provided: 

No operations are permitted that would cause 

reduction of the RCS boron concentration; and

lags *~.A'. al- e u.A I~ ho9& b. Core outlet temperature is maintained at 10*F 

-_-. e required DIHR loop may be inoperable for.5;F5 
2)hours for" surveillance testing provided th al -e other 

"- loop is OPERABLE and in operation.  

3. All OIR loops may be removed from operation during 
planned heatup to MODE 4 when at least one RCS loop is 
in operation.

No* -

ebitN 

N.4

APPLICABILITY:
3;./.. 6NODE 5 with RCS loops filled.

Rev 1, 04/07/95EWOG STS
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RCS Loops--MOE S, Loops Filled 3.4.7

SURVEILLANCE KLUUIKLILMrM P

SURVEILLANCE

SR 3.4.7.1 Verify41 DHR loop is In operation.

3.4-12BWOG STS

FREQUENCY 

112 hours

12 hours 

(continued) 

Rev 1, 04/07195

3.1-i1ih.4A

5.1.1.1. �

o MR toop4n operation. ,1I. I. 6.A P.!1.0 ,

SR 3.4.7.2 Verif re ul d SG conda97sitde er: / 
sa [___
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RCS Loops-MODE 5, Loops Filled 3.4.7

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.4.7.3 dVerify correct breaker alignmea Lf 

/11s• -l ** indicated ower availabl to qutred 

A H

I.
7 days

Rev 1, 04/07/95
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<INSERT 3--13A>

NOTE 
Not required to be performed until 24 hours after a 
required pump Is not In operation.
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RCS Loops-MODE 5, Loops Not Filled 3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-HODE 5, Loops Not Filled t ; 

LCO 3.4.8 Two decay heat removal (DHR) loops shall be OPERABLE and o 

OIR leo shall be in operation. r 

1. All DH um s ma be -nor:-.9 0' e.c.M 
- 1- no- ar a r prv dew.,,-.

No operations are permitted that would cause a ('.a1.1.  
reduction of the RCS boron concentration; andr 

No draining operations to further reduce the RCS NA 
water volume are permitted.  

2. One IHR loop may be inoperable for s 2 hours for NA 
surveillance testing provided that the other DER loop is 
OPERABLE and in operation.  

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

APPLICABILITY: MODE S with RCS loops not filled. 3.1.1.6 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

-
tI initiate action to Immediately / .1. •. A

(continued)

Rev 1, 04/07/95
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RCS Loops-M-OE 5, Loops Not Filled 3.4.8

C.TS

ACTIONS (contlnueo_ 

CONDITION REQUIRED ACTION COMPLETION TIME

B.S quired DHR loops 
inoperable.  

OpR loopon.  
operation.

Suspend all 
operations involving 
reduction in RCS 
boron concentration.  

Initiate action to 
restore one DHR loop 
to OPERABLE status 
and operation.

Immediately 

Immediately

3.1.1. �.5 

*i. /.i.�. A

SURVEILLANCE REQUIREMENTS J•S #J&ter V6tU-%At"

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify P)R R loop is in operation.

SR 3.4.8.2 Verify correct breaker alignmMUgNIF2 
,4,ISl-r jindicated oewer available to Q.-eiquired 

DHiRPS t

12 hours

7 days
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BWOG STS 3.4-15

I

S...... . . m JL

I

9 
i.;q.;? 7.  

NA



,<INSERT 3A.1-A>

ý NOTE
Not required to be performed until 24 hours after a 
required pump is not In operation.
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate 
Boiling (DNB) Limits 

BASES 

BACKGROWN These Bases address requirements for maintaining RCS 
pressure, temperature, and flow rate within limits assumed 
in the safety analyses. The safety analyses (Reaf. i) 

.norma oereting conditions and c a a on, 
. ,' "- u assume initial conditQions wthinn t.hhe normaij 

"-taily state envelope. The limits placed on DNB related 
parameters ensure that these parameters will not be less 
conservative than were assumed in the analyses and thereby 
provide assurance that the minimum departure from nucleate 
boiling ratio (DNBR) will meet the required criteria for 
each of the transients analyzed. C •- -- "4 .  

The lCO for minimum CS pressure is consistent with 

thatiused asthe initial pressure in the analyses.  
ressure reater than the minimum specified will produce a 

C ,.9 o tesnsr e pressure lower than the minimum 
speci tled.wll r i 6%cvaa 4. N rt0tt 

The LCO for tax mum 0 a emprauel is 

+e~~perc~e~ixes _ em ertr nlaa se. o g temperature lowe a taspc awilpouce a htghir CHM•hDNS 0 

temperature htgher than that specified will QagýQmTj-• 

(f-•4 stec,(';aA) The RCS flow rate Is not expected to vary during operation •r_ _ -S --- • •tt ll msrnig The LCO for the mi!nimum RCS flon 

" ~~ ~ ~M \zi,. raecrrespods tolthiat, assumed for the DNBR anal rlses. •e 

Cv,;¢et, "IA -.4higher RCS flow rate will produce a higher;DNB ower 

4 to rf-* V, RCSflow will t e-M~ p oxpRý- - fit 

APPLICABLE The requirements of LCO .4.1 represent the initial 

SAFETY ANALYSES conditions for DNS 1i•ed transients analyzed in the plant 

safety analyses (RefW01. The safety analyses have shown 
that transients initiated frop the limits of this LCO will EJ+ 

E&Tmeet the ORcr er . s the acceptance 

(continued)

Rev 1, 04/07/95B 3.4-1BVOG STS



<INSERT B3.4-1A' 

criteria of> 1.30 or> 1.18, forthe BAW-2 orthe BWC critical heat flux correlation, 
respectively. For the locked rotor acddent, the minimum DNB ratio is not less than 

applicable critical heat flux correlation limit, or fuel cladding Is shown to experience 

no significant temperature excursions. These are

ANO-1 ITS 1/28/2000INSERT



RCS Pressure, Temperature, and Flow DUN Limits 
B 3.4.1

BASES 
(cr1 teer3-) 

APPLICABLE '1 -for the RCS DOBR parameters. Changes.to the facility 
SAFETY AMAYSES I-Wa-could impact these parameters must be assessed for 

(continued) their impact on the ONBR criterion. The transients analyzed 
i1-) include loss of coolant flow events and dropped or stuck 

Introl rod events. A key assumption for the analysis of 
these events is that the core power distribution is within 
the limits of LCO 3.2.1, Regulatin Rod Insertion Lit 
LCD 3.2.3, -XIAL POWER IMBALA-CE 
LC 3.2.4 RQUADRANT POW1ERR TIL.li PR

ec/'7

;4.4,8S6gpm. _Xe minimum ý.1 is the mip4¶um mass flo

/OJSERr 
:B3.-2.  
3PM 39

Analyses have been performed to establish t.ij1VriiiUre, 
temperature, andflow rate requirements faothree pu and 
four pump operation. The flow limits for thre put.m 
operation are substantially lower than for tour pump 
operation. To meet the DNBR criterion, a corresponding 
maximum power limit is required (see Bases for LCO 3.4.4, 
"RCS Loops-M-OES I and 2").

T~he RCS DE limits satisfy Criterion- of R•C"_RM '

LCO This LCO specifies limits on the monitored process 
variables: RCS loop (hot leg) pressure, RCS hot leg 
temperature, and RCS total Now rate to ensure that the core 
operates within the limits assumed for the plant safety 
analyses. Operating within these limits will result in 

(continued)
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<INSERT 03.4-2A> 

LCO 3.1.A, *CONTROL ROD Group Alignment Umits,g and LCO 3.1.6, "AXIAL 

POWER SHAPING ROD (APSR) Alignment Umts." 

The safety analyses to establish reload operating limits are performed using nominal 

values for RCS coolant average temperature, core outlet pressure, and RCS flow 

rate and core power level with appropriate application of associated uncertainty.  

Consistent with Statistical Core Design (SCD) methodology, applicable random 

parametric uncertainties are combined statistically. As necessary, bias parametric 

uncertainties are Included deterministically. The RCS temperature and pressure are 
measured In the hot leg. The surveillance crIteria specified In the COLR Include 

adjustment for measurement location. The COLR specified hot leg temperature is 

the maximum allowed so that the analysis value is not exceeded. The COLR 

specified hot leg pressure and flow are the minimum allowed so that the analysis 
values are not exceeded.

ANO-1 ITS 1/2&/2000INSERT



iCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

BASES 

LCO meting DNIBR criteria in the event of a DUB.limited 
(continued) transient.  

The pressure and temperature limits are to be applied to the 
S;(~ef ~loop with two reactor coolant pumps RCPs) running f the 

.•jpeC ý1;4 6,&e 11A" r theals lJL~~~~ ndition, p c ,s K ,J t .  

APPLICABILITY In MODE 1, the limits on RCS pressure, RCS hot leg 

temperature, pnd RCS flow rate must be maintained during 

steady state rrr at.a ebythoperion in order 

to ensure that D•BR criteria viil be met in the event of an 
unplanned loss of forced coolant flow or other DNB limited 
transient. n all other HODES the power level is low enough 

-- • --- - so that DNB it not •concern.j-••••• 

The Note Indicates the limit ronssure ma tceeded 

during short term operational transients THE6 

c e RTP per minut_ 
These conditt-ons represent snort 

term perturbations uhere actions to control pressure 

IeSs WX&.wle variations might be counterproductive. Also.  

ALL6 LjA aft transients initiated from power lev-elisf 
SPncrBR margin exists to offset the temporary 

p ressure variations.  

climntrs an bl n related parameters irothdof 
n(SL) 2.1(1, tactor Core Slue 

|limis r less restr~ctiv ~han the limits of LCD 3.4.1, 

S•l~but violation. of an SL merits. a st~ricter,:.oree severe.  

•s:s£ Required Action. Should a violatilon of LCU 3 ..q.1 occur, 

2S.q "2 / •check whether_ a 'n SL may have been _exce_.eded., 

ACTIONS .  

Loop pressure and hot leg coolant temperature are 
controllable and measurable parameters. With one or both of 

(continued)

Rev 1, 04107/95SWOG 515 
9 3.4-3
B 3.4-3BWO)G STS



RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

BASES 

ACTIONS A. (continued) 

these parameters not within the LCO limits, action must be 
taken to restore the parameters. Rcs flow rate is not a 
controllable parameter and is not expected to vary during 
steady state operation. However, if 
the flow rate Ys below the LO limit, the parameter must be 
restored to within limits or power must be reduced as 
required in Required Action B.1, to Va l 
eliminate the potential for violationo .tn 

The 2 hour Completion Time for restoration of the parameters 
provides sufficient time to adjust plant parameters, 
determine the cause for the off normal condition, and 
restore the readings within limits. The Completion Time is 
based on plant operating experience.  

the Required ActionA s nftlh g Completion 

the plant must be brought to a MWE in which the LCO n 
does not apply. To achieve this status, the plant must be 
brought to at least HODE 2 within 6 hours. In MODE 2, the 
reduced power condition eliminates the otenti 1 for 

SThe 6 hour C� letion Ti, based on oper v tein an orderla lansers 

RE£QUIREMENTS ISince R uire Actio A.l allows .oqletion Tia of 

12 hoq. to resto arae~auters t• are not with~n limitts 
vth 2 hour Survlance Freq cy for loop ( leg) 

a]pssure is s itcient to en re that the pry•sure can bel 
•restored to normal opera on, steady state" condition] 
Sfollowing rd chanes a ther eacted ra 1 

•o erati s.J-h a pressure value specifid is dependent on the 60 ber of pumps in reaton and has been adjusted to 
account for the pressurea dinnrfference between the core ed -

(continued)
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pJ~~~~~~h& k ~ ;S~ te I, s cs p vresgr xny he txcepceded 
d~~~-; ~~- s/H km ,e-io oe~sswre fu5,s resvi~syfrofo 

7WFA'fl7At Pj eke RT 5% rP per mlA (cotis/', eq'/ t 4 

+Ae LCo .q.) / efe).  

RCS Pressure, Temperature, and Flow DUE Limits 
B 3.4.1 

BASES 

SURVEILLANCE SIR.4.1.1. (continued) 
REQUIRE£NETS jxit and the measurement location. •wxalu su ýn 

• sai~~nt1.tr~s-•s••- •r•.)The 12 hour interval F ./ 

has been shown y operat ng practice to be sufficient to 
regularly assess potential degradation and to verify 
operation is within safety analysis assumptions.  

rANoteyfras been added to indicate the pressure limits are to 
&e applied to the loop with two pumps in operation for the 
three pump operating condition., 

S;R 3.4.1.2 

pance Requ t o bAcon s.u ffcs a Comr eur Time of 
hours t:~e stort par vers that & n t oethin is ithi n 

the 14uty Surveillce Frequency• r hot leg tempe uret 
As sotehscbent to a ure that th CS coolant tempeture canl t• 

-es•tred tu omp opertIn o on, steadyi staton.ndton 

iallperforme using. the h~ a rer~ flo sie T h3 

1oerat 2 hour in enterval has been shown by 
f ractice to besufficient to regularly assess 

potentia degradation and to verify that operation is within 

safety analysis assumptions.  

A Note has been added to indicate the temperature litits are 
to be applied to the loop with two pumps in operation for 
the three pump operating condition.  

SR 3.4.1.3 

The 12 hour Surveillance = Fre Frýueny for RCS total flow rate 
is performed using the( a f ow •.The • 

12 hour interval has beern s-own byy operating practice to be 
suffic~ient to regularly assess potentia degradation and to 
verify that operation is within safety analysis assumptions.  

SR 3.4.1.4 

Keasurement of RCS total flow ratelJypJ 0o e•a 

alO-ws the-GnstaiedFRCS flow lfs •mntation to be 

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits B 3.4.1 

BASES 

SURVEILLANCE Z (continued) 
REQUIREMS calibrated and verifies that the actual RCS flow is cr"'at----..  

than or equal to the minimum required RCS fow rate joecTie( 

The Frequency of.(t6emonths reflects the importance of 

verifying flow after a refueling outage when the core has 

been altered or RCS flow characteristics may have been 

modified, which may have caused change of flow.  

eVeI 4/0 lThe Surveillance is modified by a Note that indicates t SL 

a't rdoes not need to be performed untlstable thermal Ž. 9O? 

conditions are established at higher power levels. TheAote 
measurement of the flow rate at normal 

0 e cd ons at power in NOCE 1. The Surveillance 

-- be- performed at ower or In 2OE 2 or belOQ 
• •ca]• W at.o Soule 1ne r- o. KAM !M I Be ,. 0 

I t7 ro _ vali edsult _/r

REFERENCES 1. 46, Chapterr7 (ý edJ,

Rev 1, 04/07/95
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S <INSERT B3.4-6A>.  

However, at low or zero power condition, the Indications are less accurate and 
significant penalties for uncertainties may be necessary. Performance of the 
calorimetric heat balance at a high power level and normal operation conditions 
provides for the most accurate flow vedfication.  

I.

ANO-1 ITS 1/28/2000INSERT



RCS Minimum Temperature for Criticality 
B 3.4.2 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 RCS Minimum Temperature for Criticality 

BASES 

BACKGROUND Establishing the value for the minimum temperature for 
reactor criticality is based upon considerations for: 

a. Operation within the existing instrumentation ranges ej;+

b. Operation with reactor vessel above its minimum nil 
ductility reference temperature when the reactor is 
critical. (avem e) 

The reactor coolan moderator temperature coefficient used 
in core operatin and accident analysis is typically defined 
for the normalroperating temperature range (5320 to 579F).  

The Reactor Protection System (RPS) receives inputs from the 
narrow range hot leg temperature detectors, which have a 
range of 520"F to 6206F. The integrated control system 
controls average temperature (T ) using inputs of the same 
range. Nominal T for making We reactor critical is 

532'F. Safety anroperatlit zalyses for lower temperatures eJf 

have not been . e om osahlL %Ct.UJOi.  

APPLICABLE There are no accident analyses that dictate the minimum 

SAFETY ANALYSES temperature for criticality, but all low power safety 
analyses-assume initial temperatures near the 525'F limit 
(Ref. 1).  

The RCS minimum temrerature for critical t satisf 2 R 
Criterion 2 of CL nt 10 C A 0. 3 Of r4. .2

Rev 1, 04107/95
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<INSERT B3.4-A'> 

Compliance with the LCO ensures that the reactor will not be made or maintained 
critical at a temperature significantly less than the hot zero power (HZP) 
temperature, which Is assumed In the safety analysis. Failure to meet the 
requirements of this LCO may produce Initial conditions Inconsistent with the Initial 

conditions assumed In the safety analysis.

ANO-1 ITS 1/28/2000INSERT



RCS Minimum Temperature for Criticality 
B 3.4.2 

BASES (continued) 

APPLICABILITY The reactor has bee des ned and analzed to-be critical in 

K and 2 only p--itte ia aer 
Cri ca y s o tpem in any other 

N00. Ththis LCO is applicable in MODE 1 and 

NODE 

ACTIONS AA 
Vitl T below 6250F, the plant-must be brought to a MODE 

in Whig! the LCO does not apply. To achieve this status, 

the plant must be brought to MODE 3 in 30 minutes. Rapid 

reactor shutdown can be readily and practically achieved in 

a 30 minute period. The Completion Time reflects the 

ability to perform this Action and maintain the plant within 

the analyzed range. If T can be restored within the 

30 minute time period, shiudown is not required.  

SURVEILLANCE SR 3.4.2.1 
REQUIREMENTS T i quired to verifiedptroveS2S0F cry 30 

win es.-The 3 inute time -,ad is frun eog < AJE~Tvent ina tent viala a;o the LC . The 30 min e 

B3d"ic ng this SR iTnly require en T,m < 53 F.  
• hi Surellance4tu•req-uired v~ever the re ri 

urveillance • mst appropr te during teperiodewhe 
reactor is rought criti 

REFERENCES I. AR, Chapter 1! 2q 

-Ne

Rev 1, 04/07/gS
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<INSERT B3ASA-8 

RCS average temperature is required to be verified at or above 525"F every 

12 hours. The SR to verify RCS average temperature every 12 hours takes Into 

account Indications that are continuously available to the operator In the control 

room and Is consistent with other routine surveillances which are typically performed 

once per shift. In addition, Operators are trained to be sensitive to RCS temperature 

during approach to criticality and will ensure that the minimum temperature for 

criticality is met as criticality Is approached.

1/28/2000ANO-1 ITS INSERT



RCS P/T Limits 6 3.4.3

8 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 RCS Pressure and Temperature (P/T) Limits 

BASES

BACKGROUND All components of the RCS are designed to withstand effects 

of cyclic loads due to system pressure and temperature 

changes. These loads are introduced b "artl heatu d 

shutdown cooldon) operations, trans ent! sM UA#+ 
This LCO limits e pressure and-tenpermature 

jljjiis uring RCS heatup and cooldown, within the design 

assumptions and the stress limits for cyclic operation.

The LCO establishes operating limits that provide a margin 
to britte failure of the reactor 0es ..  

coamvonent most. subjec, tL brittle falure and the LCO 

limits apply mainly to the vessel. 1he 1imits do not apply 

to the pressurizer, which has different design 

characteristics and operating functions.

10 CFR 50, Appendix ; (Ref. 2), requires the establishlent 
of F1T limits for material fracture toughness requirements 
of ,hmmmaterials. Reference 2 requires an adequate 

margin to brittle failure durin normal operation, 
jt th us" n. and system hydrostatic 

tests, Im andates the use ot American Society of 

Mechanical Engineers (ASME), Boiler and Pressure Vessel 

Code, Section 1 , Appendix G (Ref. 3).

Linear elastic fracture mechanics (LEFM) methodology is used 

to determine the stresses and material toughness at 

locations within the RCPB. The LEFK methodology follows the

(continued) 
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<INSERT B3.4-WA' 

Figures 3.4.3-1, 3.4.3-2. and 3.4.3-3 contain P/T limit curves for heatup, cooldown, 

Inservice hydrostatic testing, and physics testing at RCS temperatures 5 525"F, and 

the maximum rate of change of reactor coolant temperature. The methods and 

criteria employed to establish operating pressure and temperature limits are 

described In BAW-10046A (Ref. 1). These limit curves are applicable through thirty

one effective full power years (EFPY) of operation. The pressure limit Is adjusted for 

the pressure differential between the point of system pressure measurement and the 

limiting component for the various operating reactor coolant pump combinations.  

Each P/T curve defines an acceptable region for normal operation below and to the 

right of the limit curve. The curves are used to develop operational

ANO-1 ITS 1/2&/2000INSERT



RCS P/T Limits 
B 3.4.3 

BASES 

BACKGROUD juldance given by 10 CFR $0, Appendix G; AS& Code, 

(continued) ection I. Appendix G; and Regulatory Guide 1.99 (Ref. 4).  

he reac r vessel are termined in a. ordance with!n e NR ! 
. ., / "]Stand.Y Review Plan ef. 5) eSK[185_(Ref. 6) •nd. 

SS~q lofad anI•,°•al ractor essel require wts. These p perties.  

Th~t. re~.o~ e actual shift in the c it r ren . m t 
____________ T ofthe vssel areterma~ liiii~ ~e 

or a vesIea er aspcmniaccorac withf 

SAppendix H of 10 CFR (Ref. ) 
.a e operatcng P/T lit curves will be adusted, as 

necessary, based evaluation findings and the 

e 3.(a-IO recosmendations of Reference 3. 0 
The P/T limit curves are composite curves established by 

superimposing linmts derived from stress analyses of those 
faJ$y.T portions of the reactor vessel and head that are the most 

restrictive. "At any specific pressure, temperature, and •a3.Po1OC. temperature rate of change, one location within the reactor 

vessel will dictate the most restrictive lmit. Across the 
span of the P/ limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 

most restrictive regions.  

The ieatup curve represents a differentht of restrictions 
than the cooldown curve because l drections of the 
themal gradients through the vessel wall are reversed. The 
thermal gradient reversal alters the location of the tensile 
stress between the outer and in•nr ofw •al 

The calculation to generate the gtesting curv use 

different safety factors 3) than the t n 
ooldown curves. The btestng curve also extends to the 

RCS design pressure of 2500 psia.  
The P/T limit curves and associated temperature rate of 
change limits are developed tn conjunction with stress 
analyses for large numbers of operating cycles and provide 
conservative margins to nonductthe failure. Although 
created to provide limits for these specific nheora 
operations, the curves also can be used to determine if an 
evaluation is necessary for an abnormal transient.  

(continuef)
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<INSERT B3A-11A' 

The major components of the reactor coolant pressure boundary have been 

analyzed In accordance with Appendix G to 10CFR50. Results of this analysis, 

Including the actual pressure-temperature limitations of the reactor coolant pressure 

boundary, are given In FT1 Document 77-1258589-01 (Ref. 5). The service period 

was reduced by one effective full power year from that assumed In Reference 5 to 

be conservative with respect to independent calculations performed by the NRC 

staff. The limiting weld material Is being Irradiated as part of the B&W Owners 

Group Integrated Reactor Vessel Material Surveillance Program and the 

Identification and locations of the capsules containing the limiting weld material is 

dliscussed In the latest revision to B&W report, BAW-1 543 (Rev. 6). The chemical 

composition of the limiting weld material Is reported In the B&W report, BAW-2121P 

(Rev. 7). The effect of neutron irradiation on the nil-ductility reference temperature 

(RTwjT) of the limiting weld material Is reported In FTI Calculations 32-1245917-00 

and 32-1257716-00 (Rev. 8).  

<INSERT B3.4-l0B> 

These specimens are Installed near the Inside wall of this or a similar reactor vessel 

In the core region.  

<INSERT 03.4-10C.  

Prior to reaching thirty-one effective full power years of operation, Figures 3.4.3-1, 

3.4.3-2, and 3.4.3-3 must be updated for the next service period In accordance with 

10 CFR 50, Appendix G. The service period must be of sufficient duration to permit 

the scheduled evaluationof a portion of the surveillance data scheduled In 

accordance with the latest revision of Topical Report BAW-1 543 (Ref. 6). The 

highest predicted adjusted reference temperature of all the beitline region materials 

Is used to determine the adjusted reference temperature at the end of the service 

period. The basis for this prediction is submitted for NRC staff review at least g0 

days prior to the end of the service period.

1/28=2000ANO-1 ITS INSERT



RCS P/T Limits 8 3.4.3 

BASES 

A•AKGROUHD The consequence of violating the LWO limits Is that the RCS 

(continued) has been operated under conditions that can risult in 

brittle failure of the RCPB, possibly leading to a 

nonisolable leak or loss of coolant accident. In the event 

these limits are exceeded, an evaluation must be performed 

to determine the effect on the structural integrity of the eXA& 

RCPB mponents. The ASHE Code, Section XI, Appendix E 

provides a recommended methodologY for evaluating 

an operating event that causes an excursion outside the 

1 imits.  

APPLICABLE The P/T limits are not derived from Design Basis Accident 

SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation 

to avoid encountering pressure, temperature, and temperature 

rate of change conditions that might cause undetected flaws 

to propagate and cause nonductile failure of the RCPB, an 

unanalyzed condition. Reference I establishes th 
methodology for determining the F/T limits. S$ nce__t e P/I 

ccepta LC appated y o a c mpts of the r, thex 

tPrTeits are acceptah limits themselalo since theyr 

r eg operat a la-n unanalyzed rting.  
t iS satisfy Criterion 2 of(M ý r 

pr1 diga6 iem ari to ConuciA failure.1) 

Th lmits forthe rater ofcagLftmertr.oto h 

LCO The gradements of this LCO vre: sselw a apere , ud as 

a. The limit curves , for heatup, roolda , and g 
(co)testing; 

.b. Limtts 3n Rev r1,/-0erature5 
the pressurize• These limits define allowable operating 

regions and permit a large number of operating cycles while 

providing a wide margin to nonductt le failure.  

The limits for the rate of change of temperature control the 

thermal gradient through the vessel wall an• are used as 

inputs for calculating th~e ,_- • IS P / T 

limit curves. Thus, the LUo th e raeof change at 

(continued) 
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RCS P/T Limits B 3.4.3

BASES

LCO (continued) 

il- 1;7,4~

temperature restricts stresses caused by thermal gradients 

and also ensures the validity of the P/T limit curves.  

Violating the LCO limits places the reactor vessel outside 

of the bounds of the stress analyses and can increase 

stresses in other RCPB components. The consequences depend 

on severa f arse as follows.  

a. Te of the departure from the allowable 

er ni /T regime or the i3of the rate of 

change a temperature; 

b. Thbe length of time the limits were violated (longer 

violations allow the temperature gradie in the thick 

vessel walls to become more pronounced); and 

c. The existences, sizes, and orientations of flaws in 

the vessel material.

APPLICABILITY The RCS P/T limits Specification provides a definition of 

acceptable operation for prevention of nonductile failure in 

accordance with 10 CFR 50, Appendix G (Ref. 2). Although 

the P(T limits were developed to provide guidance for 

t tion during heatup or cooldown 
(WODES 3, 4, and 5) or 

tesin, ertahr pl lity is at all times in keeping 

1 ththe concern for nonductile failure. The limits do not 

apply to the pressurizer.  

other Technical ecifications provide 

Sf o hat can be mo restrictive tn 

cansuplem these PIT limits. CO3.4.1, 9RCS Pressure 

cepean and Plw ear rom Nucleate Boiling( 

Limitso Co 3.4.2, ORCS Kin Temperature forSorvd 

Criti~~ liy n afety L t (SL) 2.1, *SLs,' also rvd 

opi ltion alesrictions opressure and temperat e and 

imum pressure. IO and 2 are above the erature 

range of concern for onductile failure, and s ess 
analyses 

have been performe or normal maneuvering files, Such as 

over ascension o descent.  

(continued)
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The limit curves Include the limiting pressure differential between the point of system 
pressure measurement and the pressure on the reactor vessel region controlling the 
limit curve. However, the limit curves are not adjusted for possible Instrument error 
and should not be used for roperation.  

The heatup and cooldown rates stated are Intended as the maximum changes In 
temperature In one direction In the stated time periods. The actual temperature 
linear ramp rate may exceed the stated limits for a shorter time period provided that 
the maximum total temperature difference does not exceed the limit and that a 
temperature hold Is observed to prevent the total temperature difference from 
exceeding the limit for the stated time period.  

The acceptable P/T combinations are below and to the right of the limit curves which 
are applicable for the first 31 EFPY. The limit curves include the limiting pressure 
differential between the point of system pressure measurement and the pressure on 
the reactor vessel region controlling the limit curve. However, the limit curves are 
not adjusted for possible Instrument error and should not be used for operation.
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RCS P/T Limits 
B 3.4.3 

BASES (continued) 

ACTIONS A.] and A.2 

Operation outside the P/T limits during MOWE 1, 2, 3, or 4 

must be corrected so that the RCPB is returned to a 

condition that has been verified by stress analyses.  

The 30 minute Completion Time reflects the urgency of 

restoring the parameters to within the analyzed range. Most 

violations will not be severe, and the activity can be 

accomplished in this time in a controlled manner.  

Besides restoring operation to within limits, an evaluation 

is required to determine if RCS operation can continue. The 

6ayonA 44 '7Z Iwr evaluation must verify the RCPB int rity remains acceptable 

and must be com leted before continuoin overationg) Several 

me o s may be used, ncluding comparison wit pre-analyzed 

transients in the stress analyses, new analyses, or 

inspection of the components. The evaluation must be 
A r P. .2- completed, documented, and approved in accordance with 

establi tshed procedures and administrative controls. E, 

A ,lKE Code, Section XI, Appendix E Ref may be used to 0 ,pAit 
support the evaluation. However, its use is restricted to 

evaluation of the vessel beltline. The evaluation must 
extend to all components of the RCPB.  

The 72 hour Completion Time is reasonable to accomplish the 

evaluation. The evaluation for a mild violation is possible 

within this time, but more severe violations may require 

special, event specific stress analyses or inspections. A 

favorable evaluation must be completed before continuing to 

operate; 
(0wk..& t^tar% Condition A is modified by a Note requiring Required 

Action A.2 to be comleted whenever the Condition is 
Co it.entered. The Note emphasizes the need to perform the 

evaluation of the effects of the excursion outside the 

allowable limits. Restoration alone per Required Action A.1 

is insufficient because higher than analyzed stresses may 

have occurred and may have affected the RCPB integrity.  

(continued)
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RCS P/T Limits 9 3.4.3 

UASES 

ArCIoNS Li..n.j ..LZ -

(continued) If a Required Action and associated CO lton Timeo 

Condition A are not met, the re us r! a 

lower FOOE because: (a) the ained in an unacceptable 

pressure and temperature region for an extended period of 

increased stress, or (b) a sufficiently severe event caused 

entry into an unacceptable region. Either possibilitY 

indicates a need for more careful examination Of the 
evento 

* the IS r e rssure and et 

the ossibility of propagti-on 
. undetected 

,Is rwj.UcA If the, required restoration activity cannot be accomplished 
wifthin 30miue sRo OAto . and Required 

ee Action 9.2 must be to reduce pressure and 

Stemperature.  

If the required evaluation for continued operation cannot be 

accomplished within 72 hours, or the results are 

indeterminate or unfavorable, action must proceed to reduce 

pressure and temperature as specified in Required 

Actions 9.1 and 9.2. A favorable evaluation must be 

completed and documented before returning to operating 

pressure and temperature conditions. However, if the 

favorable evaluation is accomplished while reducing pressure 

and temperature conditions, a return to power opemiton may 
be'without completinRequired Action 

\2~.......I Pressur ~and t prature are ribced by brninLh 

to MIODE 3 withini 6 hours and 
to 140DE S within 36 tiour Ths.  

allowed Completion Times are reasonable, based on operating 

experience, to reach the required MODE from full power 

itions in an orderly manner and without challenging jIj/ 
_a•W systems.  

Actions must be initiated imiediately to correct operation 

outside of the P/T limits at times other than KODE 1, 2, 3.  

or 4, so that the RCPB is returned to a condition that has 

been verified acceptable by stress analysis.  

(continued) 
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RCS P/T Limits 
B 3.4.3 

BASES 

ACTIONS C.1 and C.2 (continued) 

The immediate Completion Time reflects the urgency of 
initiating action to restore the parameters to within the 
analyzed range. Most violations will not be severe, and the 
activty can be accomplished G in a 
controlled manner.  

entry into MODE 4. Several mtosmay be uem n 
comparison with pre-analyzed transients in the stress 
analysis, or inspection of the components.o 
AInE Code, Section Xt, Appendix E (Ref.ralso be used bnlis 

to support the evaluation. iowever, its use is restricted 
to evaluation of the vessel beltline.  

Condition C is modified by a Note requiring Required Action C.2 to be copleted whenever the Condition ts 
entered. The Note emphasizes the need to perform the 
evaluation of the effects of the excursion outside the 
allowable limits. Restoration alone, per Required 
Action C.X, is insufficient because higher than analyzed 
stresses may have occurred and may have affected RCr B 

integrity.  

tEerUIEMatiTnVeif ation ta tion is within the limits s 

required every 30 minutes when RCS pressure and temperature 
conditions are undergoing planned changes. C 

This Frequency is considered reasonable tn vier of the 

control room indication available to monitor RCS status.  Also, since temperature rate of change trsimts are specified 
in hourly increments, 30 minutes permits assessment and 
correction for minor deviations within a reasonable time.  

•-• 1l.I-COPe _Aflo•A•treSurveillance for heatup, cooldoan , oray testing mayRbe 
discontinued ohen the definition given in the relevants 
pocdurenfor ending the activity is satisfied. • • 

(continued) 
inO hoTrl inrmns 30. inte-prmt Ravsesme/t7/nd
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RCS PIT Limits B 3.4.3 

iS idif by aN at Q qreS s is 
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<INSERT B3.4-16A'

SR 3.4.3.1. SR 3.4.3.2. SR 3.4.3.3. and SR 3,4.3.4 (continued) 

The acceptable P/T combinations are below and to the right of the limit curves which 
am applicable for the first 31 EFPYs. The limit curves Include the limiting pressure 
differential between the point of system pressure measurement and the pressure on 
the reactor vessel region controlling the limit curve. However, the limit curves are 
not adjusted for possible Instrument error and should not be used for operation (as 
Identified In Note I on each applicable Figure).  

SR 3A.3.1 Is modified by a Note that requires this SR to be performed only during 
system heatup operations with fuel In the reactor vessel. This SR refers to Figure 
3A.3-1 which provides applicable heatup limitations, Including reactor coolant pump 
(RCP) operating restrictions and allowable heatup rates. Figure 3A.3-1 Note 2 
Identifies that when the decay heat removal system Is operating with no RCPs 
operating, the indicated DHR system retum temperature to the reactor vessel Is the 
appropriate temperature Indicator.  

SR 3.4.3.2 is modified by a Note that requires this SR to be performed only during 
system cooldown operations with fuel in the reactor vessel. This SR refers to Figure 
3A.3-2 which provides applicable cooldown limitations, Including reactor coolant 
pump (RCP) operating restrictions and allowable cooldown rates. During system 
cooldown operations with fuel in the reactor vessel, the RCPs are eventually 
removed from service. Figure 3.4.3-2 Note 2 identifies that when the decay heat 
removal system is operating with no RCPs operating, the Indicated decay heat 
removal system return temperature to the reactor vessel is the appropriate 
temperature Indicator. Figure 3.4.3-2 Note 2 also Indicates that a maxdmum step 
temperature change of 250F Is allowable when removing all RCPs from operation 
with the decay heat removal system operating. The step temperature change Is 
defined as the reactor coolant temperature (prior to stopping all RCPs) minus the 
decay beat removal (DHR) system return temperature to the reactor vessel (after 
stopping all RCPs). The step change of 25"F Is applicable only during transition from 
RCP operation to DHR. This step change must be Included when determining the 
cooldown rate.  

SR 3.4.3.3 is modified by a Note that requires this SR to be performed only during 
system heatup and cooldown operations with no fuel In the reactor vessel. This SR 
refers to Figure 3.4.3-2 which provides applicable heatup and cooldown limitations, 
Including reactor coolant pump (RCP) operating restrictions and allowable heatup 
and cooldown rates. These curves are used during inservice hydrostatic testing that 
Is performed in a defueled condition. The Notes on Figure 3.4.3-1 and Figure 3A.3
2 are applicable to heatups and cooldowns performed within these limits.  

SR 3A.3A is modified by a Note that requires this SR to be performed only during 
PHYSICS TESTS with the average RCS temperature < 5250F. This SR refers to 
Figure 3.4.3-1 which provides applicable limitations under which the unit may be 
critical, Including reactor coolant pump (RCP) operating restrictions and allowable 
heatup rates. This curve is used during PHYSICS TESTING. This is because 
LCO 3.4.2, "RCS Minimum Temperature for Criticality," normally limits the 
temperature for criticality to well above this curve. However, an exception to 
LCO 3.4.2 Is provided by LCO 3.1.9, "PHYSICS TEST Exceptions-MODE 2," 
during PHYSICS TESTS Initiated in MODE 2. When the decay heat removal system 
Is operating with no RCPs operating, the Indicated DHR system return temperature 
to the reactor vessel Is the appropriate temperature Indicator.

1/28/2000ANO-1 ITS INSERT



RCS Loops-MOOES 1 and 2 B 3.4.4 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Loops-HODES 1 and 2 

BASES 

BACKGROUND The primary function of theV is removal of the heat eel,1 
generated in the fuel due to t e fission process, and 

transfer of this heat, via the steam generators (SGs), to 
r• --....-- ,----J the secondary Plant. €, 

The secondary functions of thte(g include: 

a. Moderating the neutron energy level to the thermal 
state, to increase the probability of fission; 

b. Improving the neutron economy by acting as a 

reflector; 

c. Carrying the soluble neutron poison, boric acid; 

d. Providing a second barrier against fission product 
release to the environment; and 

e. Removing the heat generated in the fuel due to fission 
product decay following a unit shutdown.  

The RCS configuration for heat transport uses two RCS loops.  

Each RCS loop contains an SG and two reactor coolant pumps 
(RCPs). An RCP is located in each of the two SG cold legs.  
The pump flow rate has been sized to provide core heat 
removal with appropriate margin to departure from nucleate 
boiling (ONB) during power operation and for anticipated 
transients originating from power operation. This 
Specification requires two RCS loops with either three or 
four pumps to be in operation. Vith ree pumps n 

•r •- o �ehe reactor power level is restricted t" 
CLAY* ra to preserve the core power to flow relationship, 

ST S. us ntaining the margin to DNB. The intent of the 
res Specification is to require core heat removal with forced 

flow during power operation. Specifying the minimum number 
of pumps is an effective technique for designating the 
proper forced flow rate for heat transport, and specifying 
two loops provides for the needed amount of heat removal 
capability for the allowed power levels. Specifying two RCS 
loops also provides the minimum necessary paths (two SGs) 
for heat removal.  

(continued)
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RCS Loops-MODES I and 2 6 3.4.4

e, ";o ".J * M eow't AX/AL A. h ," A -44 A)

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

The Reactor Protection System (RPS) Aclear Aerpowe l trip 
setpoint is automatically reduced when 4 pump Is taken out 
of servirl manual resetting is not necrkskr--

-Safety analysesI'CITEivarious assumptions for the Design 
Bases Accident (DBA) initial conditions including: RCS 
pressure, RCS temperature, reactor power level, core 
parameters, and safety system setpoints. The important 
aspect for this LCO is the reactor coolant forced flow rate, 
which is represented by the number of pumps in service.

Both tra ent and ste dy state an yses have 
to es ish the ef ct of flow ONS. The 
acc ent analysis pbr the plant Vas been p fi 

P er three ornur p ups a in operat 
f the plant ety analyst s based o init 

at high cjcpower or ze'power. Th accidei 
that are most import#6ce to RCP eration

Steady state DNB analysis has been performed for four, 
three, and two pump combinations. For four pump operation, 
the steady state DNB analysis, which generates the pressure 
and temperature SL (i.e., the departure from nucleate 
boiling ratio (DNBR) limit), assumes a maximum power level 

of00124 RTP. This is the design overpower condition for 
u ur pim o eration. Th;A11U'% value is the accident 

pn; 4- na ys of the nucl hr overpower (highn fux) trip 
and-is base on an analysis assumption that bounds possible 

instrumentation errors. The DNBR limit defines a locus of 
pressure and temperature points that result In a minimum 

BR psa= rlte critical heat flux 
correlftion limit.  

-The three pump-pressure temperature limit is tied to the 
*steady state INB analysis, which is evaluated each cycle.  
The flow used is the minimum allowed for three pump 
operation. The actual RCS flow rate will exceed the assumed 
flow rate. With three pumps operating, overpower protection 
is automatically provided by the WHO r~o 
RPS nuclea .f c er £RCSR flow and AXIAL POWER 
,lBALANCum.The a power levef h um 

(continued)
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<iNSERT B3A4-18A> 

Both transient and steady state analyses have been performed to establish the effect 

of RCS flow on DNS. The Initial condition DNB protection for the limiting loss of 

coolant flow event for four, three, and two pump operation Is provided by the RCS 

flow surveillance criteria specified In the COLR for SR 3.4.1.3 and SR 3.4.1.4. The 

loss of coolant flow event which has been found to produce the limiting DNB is the 

four-to-two pump coastdown. In addition to the coastdown events, the single pump 

locked rotor event has been analyzed and shows that either the minimum DNM ratio 

Is not less than the applicable critical heat flux correlation limit or did the fuel 

cladding experience significant temperature excursions.
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RCS Loops--MODES I and 2 B 3.4.4

1  -M.LO~4DOES I and I satisfy Criterion 2 f g 

iO.f NO36h (ef. 5f .  

- ~ &WE..BfI flaw

O 1 and2,hereactor Z tical and has the 
APLCBL TY n MDES I ando 2,v. ,th ,;.••'UML POWER. To ensure thatl 

potential to produce maximum POWER..To ensure hat 

the assumptions of the accident analyses remain valid, all 

RCS loops are required to be OPERABLE and in operation in 

these POMES to prevent Oti and core damage.

The decay heat production rate is much lower than tne , 

power heat rate. As such, the forced circulation flow and 

heat Sink requiremets are redue 
fo lower nocrtia 

VMES as indicated by the LCOs for MES 

Operation in other MOgES is covered by: 

LCO 3.4.6, "RCS Loops-MODE 36; 

LCO 3.4.6, :RCS Loops--MOOE 4'; 

LCO 3.4.7, RCS Loops--ME 5, Loops Filled% 

LCD 3.4.8, "RCS Loops-MODE 5, Loops Not Filled'; 

LCD 3.2.4, sDecay Heat Removal (DHR) and Coolant 

circulation-High Water 
Level' (MODE 6); and 

CO 3.9.5, wecay Heat Removal (OHR) and Coolant 
CO 3.. Circulation-Low Water Levels (MOE 6).  

(continued)
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cINSERT B3.4-19A> 

Although the Specification limits operation to a minimum of three pumps total, 
design evaluation (including analyses at steady state, ECCS Initial conditions, and 
DNB conditions) also shows that operation with one pump In each loop (two pumps 
total) Is acceptable when core THERMAL POWER is restricted to be proportionate to 
the flow. However, continued power operation with two RCPs removed from service 
Is restricted to 24 hours (Ref. 2) since not all transient and accident conditions have 
been analyzed.  

<INSERT B3A-19B> 

via two RCS loops. An operating loop consists of at least one operating RCP and a 
GG capable of heat removal.
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RCS Loops-M-OES I and 2 
6 3.4.4 

BASES (continued)

SJRVEILLANCE 
REQUIREMENTS

SR 3.4.4.1 

This SR requires verification every 12 hours of the required 

number of loops in operation. Verification includes flow 

rate, temperature, or pump status monitoring, which heloi 

ensure that forced flow is providing heat removal while 

maintaining the margin to DNB. The 12 hour interval has 

been shown by operating practice to be sufficient to 

regularly assess degradation and verify operation within 

safety analyses assumptions. In addition, control room 
indication and alarms will normally indicate loop status.

REFERENCES

1. 0 CFR SA.  

(%~S~k -.31-0103A, 1cevisivii 31 ýIc-5kLV, P772

Rev 1, 04/07/95
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<INSERT B3A-20A> 

With one RCP not in operation in each loop, the assumptions of the safety analyses 

are not met, but design evaluation provided In Reference 2 concludes that events 

Initiated during two pump operation would be expected to respond within the 

acceptance criteria for the ECCS. However, since no analysis was performed, 

Technical Specifications for two pump operation will only allow operation in MODES 

I or 2 for a period not to exceed 24 hours. The Completion Time of 18 hours 

provides sufficient time to restore operation of an additional RCP, while allowing 

time to place the unit In MODE 3 within the 24 hour limitation if restoration of a third 
RCP Is not accomprished.  

If the Required Action and associated Completion Time of Condition A are not met, 

or If the LCO is not met for any reason other than provided In Condition A. the unit 

must be placed in a MODE in which the requirements are not applicable. This is 

accomplished by placing the unit in MODE 3. This reduces the core heat removal 

needs and minimizes the possibility of violating DNB limits. The Completion Time of 

6 hours Is reasonable, based on operating experience, to reach MODE 3 from power 

conditions in an orderly manner and without challenging safety systems.

ANO-1 ITS 1/2&/2000INSERT



RCS LOOpS-MODE 3 9 3.4.5 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

6 3.4.5 RCS Loops-HNOE 3 

BASES 

e ary function of the reactor Coolant in MODE 3 is 

removal of decay heat and transfer of this heat, via the 

steam generators (SGs), to the secondary plant fluid. The 

secondary function of the reactor coolant is to act as a 

carrier for soluble neutron poison, boric acid.  

In "ODE 3, reactor coolant pumps (RCPs) are used to provide 

forced circulation for heat removal during heatup and 

cooldown . The number of RCPs in operation will vary 

depending on operational needs, and the intent of this LCD 

is to provide forced flow from at least one RCP for core 

heat removal and transport. The flow provided by one RCP is 

adequate for heat removal and for boron mixing. However, 

two RCS loops are required to be OPERABLE to provide 

redundant paths for heat removal.  

Reactor coolant natural circulation is not normally use, 

o- w~v a r c " 1 , 1 ow or ons .  

required, e reactor coolant at the highest elevation of 

the hot leg must be maintained subcooled for single phase 

circulation. when in natural circulation, it is preferable 

to remove heat using both SGs to avoid idle loop stagnation 

that might occur it only one SG were in service. One 

generator will provide adequate heat removal. Boron 

reduction in natural circulation is prohibited because 

mixing to obtain a homogeneous concentration in all portions 

of the RCS cannot be ensured.  

APPLICABLE No safety analyses are performed with initial conditions in 

SAFETY ANALYSES MODE 3.  

Failure to provide heat removal may result in challenges to 

a fission product barrier. The RCS loops are part of the 

primary success path that functions or actuates to prevent 

or mitigate a Design Basis Accident or transient that either 

assumes the failure of, or presents a challenge to, the 

integrity of a fission product barrier.  

(continued) 

.. B 3.4-21 Rev 1, 04107/95

UM/O 51 b



RCS LoopS-NODE 3 6 3.4.S

BASES 

APPLICLE RCS Loon--NWE 3 satisfy criterion O 

SAFEly MA LYSES 10 cFR 50.36 (Ref ') 

(continued) 
S.~ ....~ IA ,r nt to be

TheabCfr etreoa thus providing redundancy. The 

LC rqirs h two loops to be OpERABLE with hb neto 

requiring both SGS to be capable 
of transferring heat from 

the reactor Cool ant at a controlled rate. Forced reactor 

rtlanto Olw i- s ajavyt, transport heat, although 

cot 
hay Lo ... f o 

RAtural circulation flow•n 
Ao o

iriiaticn IS PruiimuiW ------ t distribution throughout the R nCcannot ws_"13, - mt •uu
tt temperature is to be maintained 

O 

the saturation temperature S. 
.at. noa vI 5 my fo 

and possibly cause a natural t u atian flow obstructi 00!611 

In KODES 3, 4, and S, it is *somiT' necessary to stop all 

RCP or •R pump forced circulation (e.g., change operation 

from one DHR train to the other, to perform surveillance or 

startup testing, to perform the transiti to and from MR 

system cooling, or to avoid low h P minimum 

net positive suction head 
limit). i ..  

a c c e p t a b l e b e c a u s e rin 
o .• . . .  

,~1j ~the reactor coolan temperature can b 
Issubcooln strification affecting 

reactivity control is not expected.

An PEABE CSloop consists igt one OPELMbLL F-6r 

_T1-~ it caipabl e beft wered is ab o roy force 

1 83.1-22w if req ed.  

(continued)
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<INSERT B$A-22A> 

b) pump restart criteria (which vary with pressure) are met.  

<INSERT B3A-22B> 

To be considered OPERABLE, an RCP must be capable of being powered and able 
to provide forced flow If required. Similarly, an SG must be capable of transferring 
heat from the reactor coolant at a controlled rate and be In compliance with the 
Steam Generator Tube Surveillance Program.

ANO-1 ITS 1128/2000INSERT



RCS Loops-MODE 3 8 3.4.5

UASES (continued)

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 

removal. A second RCS loop is required to be OPERABLE but 

not in operation for redundant heat removal capability.

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops-HODES I and 26; 
LCO 3.4.6, RCS Loops-NODE 4"; 
LCO 3.4.7, "RCS Loops-NODE 5, Loops Filled"; 
LCO 3.4.8, "RCS Loops-NODE 5, Loops Not Filled; 
LCO 3.9.4, ODecay Meat Removal (DHR) and Coolant 

Circulation-High Water Level (NODE 6); and 

LCO 3.9.5, 'Decay Heat Removal (DHR) and Coolant 
Circulation-Low Water Level" (MODE 6).

ACTIONS &i 
If one RCS loop is inoperable, redundancy for 

forced owheat removal lost. The Required Action is 

restoration of the RCS loop to OPERABLE status 

within a CompletionT me of 72 hours. This time allowance 

is a Justified period to be without the redundant 
nonoperating loop because a single loop in operation has a 

heat transfer capability greater than that needed to remove 
the decay heat roduced in the react r c 

, r. . i'd 455 tWe ke'pi'at 1o

if at nJn Pos wit b t e unit 

Mus rought to M 4 In MODE 4, the m4qabe u;E t 

placed on the DHR System. The allowed Comp a ion 

12 hours is reasonable, based on operating experience, to 

achieve cooldown and depressurization from the existing 
PRO conditions and without challenging systems.  

A , ;e4 
-eA 

US&loopas 

If no RCS loop is OPERABLE or in operatic -ep a 
ro'- e a the Note in the LCO sectio a opera ons 

involving a reduction of RCS boron concen ration must are Ad) 

imnediately suspended. This is necessary because boron 

(continued)
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RCS Loops--MOE 3 
B 3.4.5 

BASES 

ACTIONS C.1 andZ (continued) 

dilution requires forced circulation for proper 
homogenization. Action to restore one RCS loop to operation 
shal1 be Inmediately initiated and continued until one RCS 
lcop is restored to operation and to OPERABLE status. The 

immediate Completion Time reflects the importance of 
maintaining operation for decay heat removal.  

SURVEILLANICE 3.4.  
REQUIREMENTS This SR requires verification ever_ 12 hours that the 

required • loop nd pu i)is in operation.  
Verification includes fl rate, lmperature, or pump status 
monitoring, which help ensure that forced flow is providing 

heat removal. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess RCS 
loop status. In addition, control room indication and 
alarms will normally indicate loop status.  

Verification tha re ue RC PERABLE 

RCS loop can be placed in operat on, needed, 
16,-c-a•htain decay heat removal and reactor coolant 

circulation. Verification is performed by verifying proper 
breaker alignment and power availability to required ea 

upUM that is not In operation4 The Frequency o ays is 
consaere reasonab-e in view of other administrative 

controls available and has been shown to be acceptable by 
( I•SI•" ;operating experience.  

REFERENCES 

v - er te Ac ~Aei -- o &;otC 

trapeT ~ ~ ~ o. ýr•.raVr•*- ~Apeer-

Rev 1, 04107/gS
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<INSERT B3.4-24A>

This SR Is modified by a Note that states the SR Is not required to be performed until 
24 hours after a required pump Is not In operation.

ANO-1 ITS 1/28/200INSERT



RCS Loops-KODE 4 
6 3.4.6 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Loops-4ODE 4 

BASES 

BACKGROUND In NODE 4, the primary function of the reactor coolant is 
the removal of.decay heat and transfer of this heat to the 
steam generators (SGs) or decay heat removal (DHR) heat 
exchangers. The secondary function of the reactor coolant 
is to act as a carrier for soluble neutron poison, boric 
acid.  

In NODE 4, either reactor coolant pumps (RCPs) or DHR pumps 
can be used for coolant circulation. The number of pumps in 
operation can vary to suit the operational needs. The 
intent of this LCO is to provide forced flow from at least 
one RCP or one DHR pump for decay heat removal and 
transport. The flow provided by one RCP or one D*R pump is 
adequate for heat removal. The other intent of this LCO is 
to require that two paths (loops) be available to provide 
redundancy for heat removal.  

APPLICABLE No safety analysts are performed with initial condition in 
SAFETY ANALYSES MODE 4.  

"R~ o:-jKIW1E 4 h~avee beeen identified• 
~~as an tm ortannt €otbuto t r is •utn•ox._--t[• 

LCO The purpose of this LCO is to require that two loops, RCS or 
DHR, be OPERABLE in MODE 4 and one of these loops be In 
operation. The LCO allows the two loops that are required 
to be OPERABLE to consist of any combination of RCS or DIR 
System loops. Any one loop in operation provides enough 
flow to remove the decay heat from the core with forced 
circulation. The second loop that is required to be 
OPERABLE provides redundant paths for heat removal.

(continued)
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RCS Loops-MODE 4 8 3.4.6

BASES 

LCO t S . The Note prohibi~ts boron 
(con ) uto when forced flow is stopped because an even 
concentration distribution cannot be ensure Core outlet 

temperature is to be maintained asnw10 ý below fr n 
saturation temperature so that n po 

enouerump ar sopped, 

no a merate eat rmoval path exists, unless the RCS and /U•ue•©vJ 
SGs have been placed in service in forced or ma . .r 

circulation. The response of the RCS withou t e iHR System 
r)*depends on the core decay heat load and the length of time 

that the DHR pumps are stopped. As decay heat diminishes, 

the fet on St erature and pressure diminish.  

fl.-- SGs A -e thout cooling by DHR, higher heat loads will cause the 

4. r reactor coolant temperature and pressure to increase at a 
rate proportional to the decay heat load. Because pressure 

eW0Iv AeV' can increase, the applicable system pressure limits 
(pressure and temperature (P/T) or low temperature 
overpressure protection (LTOP) limits) must be observed and 

forced DHR flow or heat removal via the SGs must be re-estalb] e eri to reachine the pressure limit•T " 

"•'€-r'u-, a s for s!opptip" both WR- tre s are a. be mi~ted 

Itositu os where.  

Raintained Rz vtlthin the(l~owable rs (/an 

b. An al mate heat al path thro the SG is i 

7 p1.<Ff r An OPERA tnca s of at least one OPERABLE RCP 

Ire Wr%*ý Similarly for the DHR System, in OPERABLE DHR loop is 

-• .r-f,,,e ct -- rised - the OPERABLE DHR pump(s) capable of 
___.... ._______ the DHR heat exchanMer(A) R. -,i

(continued)
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<INSERT B3.4-26A> 

To be considered OPERABLE, an SG must be capable of transferring heat from the 
reactor coolant at a controlled rate and be In compliance with the Steam Generator 
Tube Surveillance Program.  

<INSERT B3.4-26B> 

and a DHR heat exchanger must be capable of transfening heat from the reactor 
coolant at a controlled rate.  

A DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure Injection if It Is capable of being manually (locally or remotely) 
realigned to the DHR mode of operation and Is not otherwise Inoperable. This 
provision arises because of the dual requirements of the components that comprise 
the low pressure Injection/decay heat removal system.

ANO-1 ITS 1/2M/200INSERT



RCS Loops-NODE 4 
9 3.4.6 

BASES (continued) 

APPLICABITY In MODE 4, this LCO applies because it' is possible to remove 

core decay heat and to provide proper boron mixing with 

either the RCS loops and SGs or the DHR System.  

Operation in other MODES is covered by: 

LCo 3.4.4, ORCS Loops-NOOES 1 and 2'; 

LCO 3.4.5, 'RCS Loops-HODE 36; 

LO 3.4.*7, 'RCS LOOpS-NODE 5 Loops Filled'; 

LCO 3.4.8, "RCS Loops-NODE S, Loops wot Filled'; 

LCO 3.9.4, 'Decay Heat Removal (OR) 6)and Cool an d 
Circulstion--igh Water Level' (MODE);and 

LCO 3.9.S, "Decay Heat Removal (D.)R) and Coolant 

Circulation--Low Water Level (MODE 6).  

ACTIONS Li 

If only one required ECS loop or DH1 loop is OPERABLE and in 

operation, redundancy for heat removal is lost. Action must 

be initiated to restore a second loop to OPERABLE status.  

The immediate Completion Time reflects the importance of 

maintaining the availability of two paths for heat removal.  

0 mu e restored- OPERABL /tatus to il tsy S 

ftui iately and tJ• nedli~y u,: a. .. encyet of reno s the 0,' 

gency of res ing redu ncy for t removal One loo 

,of this op in Mt• ODE.  

If restoration ot accotplished and a 0)1 loop is 

OPEABLE, the un• mus-be brought to NODE 5 within the 

following 24 hours. Bringing the unit to NODE S is a 

conservative action with regard to decay heat removal. With 

only one 011 loop OPERABLE, redundancy for decay heat 

removal is lost and, in the event of a loss of the remaining 

0HR IGOp it jQ)1ld be safer to intt at los om 

NOIEl S rather than NODE 4 on•J T 

Coml e4otme of 24 hours is reason-'Ti-e-on 

(continued) 
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RCS Loops--ODE 4 
9 3.4.6 

UASES 

ACTIONS (continued) 

operating experienceI to reach MODE S in an orderly manner tj;,' K .x S-T n without halenngig• -ystems. fps 

If no RCS or DHR loops arJ-p!PRABLE or in operatio n~ 
onditions the Note in the LCDen e 

y5 re ; aloerations WI ao-- ra e uction of 1CS boron 

(n /00, .re alconcentration must be suspended and action to restore oe e) 

"I ICS or DHR loop to OPERABLE status and operation must be 
initiated. oron dilution requires forced circulation for 

proper mixing, and the-margin to criticality must not be 

reduced in this type of operation. The irediate Completion 

Times reflect the importance of maintaining operation for 

decay heat removal. The action to restore must continue 
until one loop is restored to operation.  

SURVEILLANCE SR 3..L .j 
REQUIREIIEN'S 

This SurveillaInce2reuires verification every 12 hours of 
the required , DHR or RCS loogelin operation to 
ensure forcedi is providing decay heat removal.  
Verification includes flow rate, temperature, or pump status 

monitoring. The 12 hour interval has been shown by 

operating practice to be sufficient to regularly assess RCS 

loop status. In addition, control room indication and 
alarms will normally Indicate loop status.  

ILIA" 9M 
Veri tf that-g required pump is OPERABLE ensures that I.  
an ~~i RCS or DHR loop can be placed in operation if l 

Of ,Ted -to maintain decay heat removal and reactor coolant l 

circulation. Verification is performed ( \-)ireaker alignment and power available to required 

"The Frequency of 7 days is considered reasonable in view of 
other administrative controls and has been shown to be 
acceptable by operating experience.  

(continued)
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<INSERT B3A-28A> 

This Required Action Is modified by a Note which indicates that the unit must be 
placed In MODE 5 only If a DHR loop Is OPERABLE. With no DHR loop 
OPERABLE, the unit is In a condition with only limited cooldown capabilities.  
Therefore, the actions are to be concentrated on restoration of a DHR loop, rather 
than a cooldown of extended duration.  

<INSERT B3.4-28B> 

Altematively, verification that a pump is In operation also verifies proper breaker 
alignment and power availability.  

<INSERT B3.4-28C>' 

This SR Is modified by a Note that states the SR Is not required to be performed until 
24 hours after a required pump Is not in operation.

ANO-1 ITS 1/2112000INSERT



RCS Loops-1OOE 4 
B 3.4.6 

BASES (continued) 

REFERENCES /0 C.FR 50163 
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RCS Loops-MODE 5, Loops Filled B 3.4.7

0 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 RCS Loops-MODE 5, Loops Filled 

BASES 

BACKGROUND In MODE 5 with RCS loops filled, the primary function of the 
reactor coolant is the removal of decay heat and transfer of 

. this heat either to the steam enerator (SG) secondary side 
coovant or e n water via the decay heat 
removal (DHR) heat exchangers. Vhile the principal means 
for decay heat removal is via the DHR System, the SGs are 

.ecfied as a backup means for redundancy. Athe 
0o 040~f'•' r s .... remove heat unless steaming occurs onmta 

Us, iM-le •they are available as a teporary near.t 
s nk and can be used by allowing the RCS to heat up into the 
temperature region of MODE 4 where steaming can be effective 
for heat removal. The secondary function of the reactor 
coolant Is to act as a carrier for soluble neutron poison, 
boric acid.

fW�?i�p

In MODE 5 vith RCS loops filled, DHR loops are the principal 
means for heat removal. The number of loops in operation 
can vary to suit the operational needs. The intent of this 
LCO Is to provide forced flow from at least one DHR loop for 
decay heat removal and transport. The flow provided by one 
OuR loop is adequate for decay heat removal. The other 
aintent of this Ieo Isto require that a second path be 
available to provtdr for heat removal.

The LCO provides tor either SG C-eat removal or UHR System
heat remov-1. In this HODE, reactor coolant pump (RCP) 
operation may be restricted because of net positive suctioi 
head (NPSH) limitations, and the SG will not be able to 
provide steam for the urbine driven feed pumps. However, 
to ensure that the S)Jcan be used as a heat sink, a motor 
driven feedwater a s needed, because it is independent 
"of steiiiii C einsate pu ps,EW-r pum . or the motor 
driven.fg feedwater pump can be used. If RCPs are 
2ZIIhbP h IKSteam cenerator level need not be adjusted.

(continued)

Rev 1. 04/07/95
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<INSERT B3.4-30A> 

An appropriate secondary side water level is dependent on several considerations, 

but the underlying concept Is to raise the thermal center of the heat sink (i.e., the 

SG(s)) above the thermal center of the heat source (i.e., the reactor core). This can 

be accomplished with little or no secondary side water level by emergency feedwater 

Introduced at sufficiently high rates Into the top of the SG. For other sources of 

feedwater, preferred conditions would be provided by both SGs with Initial levels at 

k 300 Inches and <340 inches of secondary side water level; however, minimum 

conditions require > 20 inches of secondary side water level. Other complications, 
such as low decay heat levels or single loop cooldown may require a higher SG 
secondary side water level. These SG level parameter values are considered to be 
nominal values. No additional allowances for instrument uncertainty are required In 

the Implementing procedures.

ANO-1 ITS INSERT 1/2W/200



RCS Loops-MODE S. Loops Filled B 3.4.7

BASES

BACKROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

\ removal path, the option to increase RCS pressure and temperature for heat removal in MODE 4

No safety analyses are performed with initial conditions in 
NODE S.

'Loops Filled) have been identified,

The purpose of this LCO is to require that at least one of 

the DHR loops be OPERABLE and in operation with an - i .  

ad tional QHR boo OPERABLE oreh•;ZS. ndpý 
One OHR loop provides suffticlent 

crced ctrcu at onFto perform the safety functions of the 

reactor coolant under these conditions. The second DHR loop 
is normally maintained as a backup the 
to provide redundancy for decay heat removal. However, if 

the standby DHR loop is not OPERABLE, a sufficient alternate 

method of grovidinq redungint bern removal paths is to if

•ottJ•thLth. OHR pumps to be stopped for up to 1 houTj 
e The circumstances for stopping both DHR 

'!fis are W eimited to situations where: (a) Pressure 

and temperature increases can be maintained well within the 

allowable pressure (P/T and low temperature overpressure 
iwnteetienl and 104F subcooling limits;U lst

El7Tf es 14-xpd t as re-9u -1 "'j-

-he ote oeproiits Ioron oI euSton wmen UtIK torced t No 15 
stopped because an even concentration distribution cannot be 

e,.MLd_•Core outlet temperature is to be maintainedl 't?. elo 't 

GW below saturation temperaturefso that no vapor 

buble would form and possibly cause a natural circulation 117 • ) rg 

flow obstruction. In this MOOE, thetgenerators are used as W 

a backup for decay heat removal and, to ensure their 

availability, the RCS loop flow path is to be maintained 
with subcooled liquid.

(continued)
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<INSERT B3.4-31A> 

one or both SG(s) OPERABLE. OPERABILITY of a single SG Is sufficient to 

provide the necessary heat sink If the motor driven EFW pump is available with a 

source of makeup water and the necessary flow paths. Otherwise, both SGs are 
required to provide the necessary heat sink. In this latter case, OPERABILITY of the 

GGs requires at least one motor driven pump available with a source of makeup 

water and the necessary flow paths.

ANO-1 ITS 1/28/2000INSERT



RCS Loops--ODE 5, Loops Filled 6 3.4.7

BASES

LCO In NODE 5, it is sometimes ,ir!esiBflLJ1P all RCP or DHR 

(continued) Pump forced circulation. w to change 
operation from one DHR tra-a het o the r, perform 
surveillance or startup testing, perform the transition to 

and from the DM System, or to avoid operation below the RCP 
-inia m NPSH limit. The time period is accept t bbeaus 

reactor coo ant temperature can be maintained suu'-'lv,' and 

boron stratification affecting reactivity control is not 
expected. ( t 

Note 2 allows one to be inoperable for a period of 
(•7 2 hours provided that the other loop is OPERABLE and 
•"T1-coperation. This permits periodic surveillance tests to 

be performed on the inoperable loop during the only time 
when such testing is safe and possible.  

Note 3 provides for an orderly transition from NODE 5 to 
NODE 4 during a planned heatup by permitting removal of MHR 
loops from operation when at least one RCP is in operation.  
This Note provides for the transition to NODE 4 where an RCP 

" EJ L-RT -is permitted tb be in operation and replaces the RCS 
fi .3'A • circulation function provided by the DHR loops.  

An OPERABLE CHR loop is composed of an OPERABLE DHR pump and 
an OPERABLE DHA heat exchanger. t; 6 .r 

h1 e caii DHR ~ OPERABLk0T e aprable being powere 
a:ýý fre abli-to provi o required. OPERABLE SG 

can perform as a heat sink when it has an aMequate water 
U and isjl5ift; iwith the SteajII tf erator 

) Tube Surveillance -

APPLICABILITY In NODE S with loops filled, forced circulation is provided 
by this LCO to remove decay heat from the care and to 

provide proper boron mixing. One loop of DHR provides 

sufficient circulation for these purposes.  

Operation in other HODES is covered by: 

LCO 3.4.4, RCS Loops-HODES 1 and 2"; 
LCO 3.4.5, "RCS Loops-RODE 3"; 
LCO 3.4.6, "RCS Loops-NODE 46; 
LCO 3.4.8, "RCS Loops-NODE 5, Loops Not Filledg; 

(continued)
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<INSERT B0.4-32A> 

A DHR loop may be considered OPERABLE during alignment and when aligned for 
low pressure Injection If It Is capable of being manually (locally or remotely) 
maligned to the DHR mode of operation and Is not otherwise Inoperable. This 
provision arises because of the dual requirements of the components that comprise 
the low pressure injection/decay heat removal system.  

<INSERT B3.4-32B> 

OPERABILITY of a single SG Is sufficient to provide the necessary heat sink If the 
motor driven EFW pump Is available with a source of makeup water and the 
necessary flow paths; no minimum secondary side water level Is required for this 
case. Otherwise, both SGs are required to provide the necessary heat sink. In this 
latter case, OPERABILITY of the SGs requires at least one motor driven pump 
available with a source of makeup water and the necessary flow paths, and a 
minimum water level of > 20 Inches.

ANO-1 ITS INSERT 1/28/2000



RCS Loops-MIODE 5, Loops Filled 8 3.4.7 

BASES

APPLICABILITY 
(continued)

LCO 3.9.4, 'Decay Heat Removal (DHR) and Coolant 
Circulation-High Water Level* (MODE 6); and 

LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 
Circulation-Low Water Level* (MODE 6).

S A.1nd A-2 or 

------ fone 10Din ope'rable :a ~ co fiudancy forney 1eoal, o• 

anMustD in ated to restore a second DHR lao to 
OPALE status or initi action to restore the _ .  

Sey ther Required Actnt~ ng _V ths 

(n . will restore redundant decay heat remova paths.  

The immediate Completion Time reflects the Importance of 

maintaining the availability of two aths for heat removal.  

If no1HR loop is in operatio provided Wecof;ld:Xf..S 
or no required DHR loor IicaLE, all opratdn~ S 

invlig the reduction of RCS boron concentration must be 
suspended and action to restore a DHR loop to OPERABLE 

status and operation must be initiated. Boron dilution 
requires forced circulation for proper mixing, and the 

margin to criticality must not be reduced in this type of 

operation. The immediate Completion Time reflects the 

importance of maintaining operation for decay heat removal.

SURVEILLANCE 
REQUIREMENTS

SR 3.4.7.1 

This SR requires verification every 12 hours that the 

required DHR loop is in operation. Verification includes 
flow rate, temperature, or pump status monitoring, which 

help ensure that forced flow is providing heat removal. The 

12 hour Frequency has been shown by operating practice to be 

sufficient to regularly assess degradation. In addition, 

control room indication and alarms will normally indicate 
loop status.

(continued)
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B

RCS LooPs--HOE S. Loops Filled B 3.4.7 

ASES 

(continued) Verif in theaiare-O .% e s re-undin be 

remova pa s are avail e f the second 1HR loop is not 

PRABLEo .• If both DHR loops are OPERABLE, this Surveillance 
Sno nn eeded . The 12 hour Frequency has been shown by 

operatin ractice to be sufficient to regularly assess 

Verification that Su_ MR tUI s OPEIABL Lensures.  

dr a -a4 e ac pea o ne e manr a n ecay beat remOVal 
ttshat ~ ~ nc s o 

breaker alignment and power available to required pumpg 

a Frequency of 7 days Is considered.asonable in view of 

_ Aoher administrative controls available-nd has been shown 

8 y./-e to be acceptable by operating experience.  

• ,T 

REFEREKCES 1 16 CF:R 50.34.: 
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<INSERT B0.4-44A' 

OPERABILTY of a single SG Is sufficient to provide the necessary heat sink if the 

motor driven EFW pump Is available with a source of makeup water and the 

necessary flow paths; no minimum secondary side water level Is required for this 

case. Otherwise, both SGs are required to provide the necessary heat sink. In this 

latter case, OPERABILITY of the SGs requires at least one motor driven pump 

available with a source of makeup water and the necessary flow paths, and a 

minimum water level of k 20 Inches.  

<INSERT B.4-34B> 

Alternatively, verification that a pump is in operation also verifies proper breaker 

alignment and power availability.  

<INSERT B3.4-34C' 

This SR Is modified by a Note that states the SR Is not required to be performed until 

24 hours after a required pump Is not In operation.

ANO-1 ITS 1/28/2000INSERT



RCS Loops-MODE S, Loops Not Filled 
B 3.4.8 

8 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 RCS LOOPS-RODE S, Loops Not Filled 

BASES 

BACKGROUND In NODE 5 with loops not filled, the primary function of the 

reactor coolant is the removal of decay heat and transfer of 

this heat to the decay heat removal (DHR) heat exchangers.  

The steam generators (SGs) are not available as a heat sink 

when the loops are not filled. The secondary function of 

the reactor coolant is to act as a carrier for the soluble 
neutron boric acid. •t 

dure 

;,"X fth oog 
the 

Se r re, veiT orulTl. tintena Ike© .e ,~v..• 
t.• 

rede~os L 88-17 (Ref. 1) presses concerns for loss 

are fern'j suction piping connection to the hot leg is small. 
The 

Nr' is. possibility of loss of level 
or inlet vortexirng exists and 

yeiwere tooccur, the operating DH. pump could become air 
bound and fail resulting in a loss of forced 

flow for heat 

remoal. Ast~ a .cnsqunc ther a teor in the care willabeat.• A2..  

duavilbe to b off.B ue teounan tor ntm e- • p 

s ti ,ap way t heo idef fiss produ ed,.+ 

ease lsts care apeore to ccur o 

In MODE 5 with loops not filled, only DHR pumps can be used 

for coolant circulation. The number of pumps in operation 

Stoothe o o na needs. The intent of thi 
sraforced flow fro t least onL ~ nrw_ tmp Q ~"')e 

hea eat val and transpart.,vto require that two paths 

be available to provide redundancy for heat removal.  

APPLICABLE No safety analyses are performe -with initial conditions in 

SAFETY ANALYSES ME5with loops not e 

RCS Loo s-MODE 5 Loa s Not Filled) have been identified 

(continued)
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RCS Loops-NODE 5, Loops Not Filled 
B 3.4.8 

BASES (continued) 

LCO The purpose of this LCO is to require that a minimum of two 

CuR loops be OPERABLE and that one of these'loops be in 
operation. An OPERABLE loop is one that has the capability 

of transferring heat from the reactor coolant at a 

controlled rate. Heat cannot be removed via the DHR system 

unless forced flow is used. A minimum of one running decay 

heat removal pump meets the LCO requirement for one loop In 

operation. An additional OBR loop is required to be 

OPERABLE to provide redundancy for heat removal.  

In hen ptchin raa rinat ohe 

I u -Vnca,/fos 
e to 

ilt to st tions re the utage me h d 
te tu].,min d F-The Note prohibits 

boronaiin ons when OHR forced n ow 

is stopped.  

Note 2 allows one DHR loop to be inoperable for a period of 

(P2 hours provided that the other loop is OPERABLE and in 

operation. This permits eriodic surveillance tests to be 

performed on the inoperabe loop during 
(, ' X• )-5these tests are safe and possible. EMSE€-c

An OPERABLE 0D As coosed o an P0K LLDHR PUMP 
k to 4te zCs. capable of n-OPERABLE DHR heat 

- " exchan er ppable of 

P 4ng powered and ) e iry o euired.  

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 

removal and coolant circulation by the DHR System.  

Operation in other NODES is covered by: 

LCO 3.4.4, "RCS Loops-NODES I and 2"; 
LCO 3.4.5, IRCS Loops-NODE 3-9; 
LCO 3.4.6, "RCS Loops-N-OE 4"; 
LCO 3.4.7. "RCS Loops-HODE 5, Loops Filled"; 
LCO 3.9.4, *Decay Heat Removal (DHR) and Coolant 

Circulation-High Water Level- (NOE 6); and 

LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 
Circulation-Low Water Level- (ODE 6).  

(continued)
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<INSERT B$,-36A> 

A DHR loop may be considered OPERABLE during alignment and when aligned 
for low pressure Injection If It Is capable of being manually (locally or remotely) 
maligned to the DHR mode of operation and Is not otherwise Inoperable. This 

provision arses because of the dual requirements of the components that 
comprise the low pressure Injection/decay heat removal system.

ANO-1 ITS 1/2M/200INSERT



RCS Loops--ODE S, Loops Not Filled 
B 3.4.8 

BASES (continued) 

ACTIONS 

If only one MlR loop is OPERABLE, redundancy for beat 
removal is lost. Required Action A.1 is to immediately 
initiate activities to restore a second loop to OPERABLE 
status. The immediate Completion Time reflects the 
importance of maintaining the availability of two paths for 

heat rmoal. F .;o4 ~ 

If both required loo s are noperable o required loop 
isnot in operatic e provided Note I in the 

fre w4e T the Required Ac •on requires immed ite suspension of 
allo oerations 1volvie oo ucti and requires S niation o action to immediately restore one OiR loop to 

e.C4 IO" .• OPERABLE status and operation. The Required Action for 

restoration does not apply to the condition of both loops 
U,,.4er/ not in operation when the exception Note in the LCO Is in 
P. kef,.A force. The immediate Completion Time reflects the 

importance of maintaining operations for decay heat removal.  
The action to restore must continue until one loop is 
restored.  

SURVEILLANCE S M.".L .1 
REQUIREMENTS This Surveillance requires verification every 12 hours that 

at least one loop is in operation. Verification includes 
flow rate, temperature, or pump status monitoring, which 
help ensure that forced flow is providing heat removal. The 
12 hour interval has been shown by operatin practice to be 
sufficient to regulrya .rsllnnoe] . /I 

Verification that required um OPERABLE 
ensures that redundancy for heat removal is provided. The 
requirement also ensures that Woo can be placed 
in operation if needed to mainta decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 

(continued)
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RCS Loops-MOCE 5, Loops Not Filled 
• •er ,r~oi 4 B 3.4.8 

BASES C

SURVEILLANCE _.H.jAS .. (continued) 

REQUIROWS tE required pump - The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 

J.-3'64 ,,__xelene -

REFERENCES 1. G_1neric Letter 88-17, October 17, 1988.  
f-4. 10 C-Ff: 9)..

Rev 1, 04/07/95B 3.4-38

Kedf

1-9

BWMO STS



<INSERT B3A-38A.  

ThB SR I modified by a Note tha states the SR Is not required to be Performed 
until 24 hours after a required pump Is not In operation.

ANO-1 ITS INSERT M/2812000



This Section Addresses the Following Specifications: 

NUREG-1430 ANO-1 ITS Title 

3.4.9 3.4.9 Pressurizer 
3.4.10 3.4.10 Pressurizer Safety Valves 
3.4.11 N/A Pressurizer Power Operated Relief Valve 
3.4.12 3.4.11 Low Temperature Overpressure Protection (LTOP System 
3.4.13 3.4.13 RCS Operational Leakage 
3.4.14 3.4.14 RCS Pressure Isolation Valve Leakage 
3.4.15 3.4.15 RCS Leak Detection Instrumentation 
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Pressurizer 
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.9 Pressurizer

The pressurizer shall be OPERABLE with:

a. Pressurizer water level within limits; and 

b. A minimum of 126 kW of Engineered Safeguards (ES) bus powered 
pressurizer heaters OPERABLE.  

kinlT_

OPERABILITY requirements on pressurizer heaters do not apply in 
MODE 4.

APPLICABILITY: MODES 1, 2, and 3, 
MODE 4 with RCS temperature > 262°F.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Pressurizer water level not A.1 Restore level to within 1 hour 
within limits, limits.  

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

B.2 Be in MODE 4 with RCS 12 hours 
temperature : 2620F.  

C. Capacity of ES bus C.1 Restore pressurizer heater 72 hours 
powered pressurizer capacity.  
heaters less than limit.  

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

D.2 Be in MODE 4. 12 hours 

ANOI I..- /820
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Pressurizer 
3.4.9

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.9.1 Verify pressurizer water level > 45 inches and 12 hours 
< 320 inches.  

SR 3.4.9.2 Verify capacity of ES bus powered pressurizer 18 months 
heaters > 126 kW.
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Pressurizer Safety Valves 
3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 Two pressurizer safety valves shall be OPERABLE.

I'm" I r_

1. Only one pressurizer safety valve is required to be OPERABLE In 
MODE 3, and in MODE 4 with RCS temperature > 2620F.  

2. The lift settings are not required to be within limits for entry into 
MODE 3 or the applicable portions of MODE 4 for the purpose of 
setting the pressurizer safety valves under ambient (hot) conditions.  
This exception is allowed for 36 hours following entry into MODE 3 
provided a preliminary cold setting was made prior to heatup.

APPLICABILITY: MODES 1, 2, and 3, 
MODE 4 with RCS temperature > 262°F.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One pressurizer safety A.1 - Restore valve to 15 minutes 
valve inoperable in OPERABLE status.  
MODES 1 or 2.  

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

OR 

Two pressurizer safety 
valves inoperable in 
MODES 1 or2.
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Pressurizer Safety Valves 
3.4.10

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required pressurizer C.1 Be in MODE 4 with RCS 6 hours 
safety valve inoperable in temperature < 262°F.  
MODE 3 or MODE 4 with 
RCS temperature > 2620F.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.10.1 NOTE 

Lift settings not required to be within limits until 
36 hours following entry into MODE 3 provided a 
preliminary cold setting was made prior to heatup.  

Verify each required pressurizer safety valve is In accordance with 
OPERABLE in accordance with the Inservice Testing the Inservice 
Program. Following testing, as-left lift settings shall Testing Program 
be within + 1%.
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LTOP 
3.4.11

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.11 Low Temperature Overpressure Protection (LTOP)

LCO 3.4.11 LTOP shall be provided which includes: 

a. Pressurizer level such that the unit is not in a water solid condition; 

NOTES 
1. Only applicable when reactor coolant system (RCS) pressure 

boundary is intact.  

2. Not applicable as allowed by Emergency Operating Procedures.  

3. Not applicable during system hydrotest.  

b. High pressure injection (HPI) deactivated; 

,NOTES

1. Not applicable during ASME Section XI testing.  

2. Not applicable during fill and vent of the RCS.  

3. Not applicable during emergency RCS makeup.  

4. Not applicable during valve maintenance.  

c. Each pressurized core flood tank (CFT) isolated; and 

NOTE 

Not applicable during ASME Section XI testing.

d. OPERABLE pressure relief capability.

APPLICABILITY: MODE 4 with RCS temperature • 2620F, 
MODE 5, 
MODE 6 when the reactor vessel head is on.
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LTOP 
3.4.11

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Pressurizer level not within A.1 Restore pressurizer level to 1 hour 
required limits, within required limits.  

B. Required Action and B.1 Close and maintain closed 12 hours 
associated Completion the makeup control valve 
Time of Condition A not and its associated isolation 
met valve.  

AND 

B.2 Stop RCS heatup. 12 hours 

C. Required Electromatic C.1 Restore required ERV to 1 hour 
Relief Valve (ERV) OPERABLE status.  
inoperable.  

D. Required Action and D.1 Reduce makeup tank level 12 hours 
associated Completion to < 73 inches.  
Time of Condition C not 
met 

E. LCO requirements not met E.1 Initiate action to restore Immediately 
for any reason other than compliance with LCO 
Condition A through requirements.  
Condition D.
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LTOP 
3.4.11

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.11.1 NOTES 

1. Only applicable when RCS pressure boundary 
is intact.  

2. Not applicable as allowed by Emergency 
Operating Procedures.  

3. Not applicable during system hydrotest.  

Verify pressurizer level does not represent a water 
solid condition.

SR 3.4.11.2 NOTES 

1. Not applicable during ASME Section Xl testing.  

2. Not applicable during fill and vent of the RCS.  

3. Not applicable during emergency RCS 
makeup.  

4. Not applicable during valve maintenance.

Verify HPI is deactivated.

FREQUENCY
t

30 minutes during 
RCS heatup and 
cooldown 

AND 

12 hours

12 hours

4

SR 3.4.11.3 NOTE 

Not applicable during ASME Section XI testing.  

Verify each pressurized CFT is isolated. 12 hours
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LTOP 
3.4.11

SURVEILLANCE FREQUENCY 

SR 3.4.11.4 NOTE 

Verification of locked, sealed, or otherwise secured 
open vent path(s) only required to be performed 
every 31 days.  

Verify OPERABLE pressure relief capability. 12 hours 

SR 3.4.11.5 NOTE 

Only applicable when ERV is credited for pressure 
relief capability.  

Perform functional test of the ERV. 18 months 

SR 3.4.11.6 NOTE 

Only applicable when ERV is credited for pressure 
relief capability.  

Perform CHANNEL CALIBRATION of ERV opening 18 months 
circuitry.
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RCS Specific Activity 
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.12 RCS Specific Activity

LCO 3.4.12

APPLICABILITY:

The specific activity of the reactor coolant shall be: 

a. < 3.5 pCi/gm DOSE EQUIVALENT 1-131; and 

b. < 72/E pCi/gm total.

MODES 1 and 2, 
MODE 3 with RCS average temperature (T,,) > 5000F.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Specific activity not within A.1 Restore specific activity to 24 hours 
limits, within limit(s).  

B. Required Action and B.1 Be In MODE 3 with T,, 6 hours 
associated Completion < 5000 F.  
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.12.1 Verify reactor coolant specific activity < 72/E pCVgm. 7 days 

SR 3.4.12.2 NOTE 

Only required to be performed in MODE 1.  

Verify reactor coolant DOSE EQUIVALENT 1-131 14 days 
specific activity <3.5 pCi/gm.

1/28/2000ANO-1 3.4.12-1



RCS Specific Activity 
3.4.12 

SURVEILLANCE FREQUENCY 

SR 3.4.12.3 NOTE 

Not required to be performed until 31 days after a 
minimum of 2 EFPD and 20 days of MODE 1 
operation have elapsed since the reactor was last 
subcditical for > 48 hours.  

Determine E. 184 days
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RCS Operational LEAKAGE 
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 

APPLICABILITY:

RCS operational LEAKAGE shall be limited to: 

a. No pressure. boundary LEAKAGE; 

b. I gpm unidentified LEAKAGE; 

c. 10 gpm identified LEAKAGE; and 

d. 150 gallons per day primary to secondary LEAKAGE through any 
one SG.  

MODES 1, 2,3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RCS primary to secondary A.1 Reduce LEAKAGE to within 4 hours 
LEAKAGE not within limits.  
limits.  

B. RCS unidentified or B.1 Reduce LEAKAGE to within 18 hours 
identified LEAKAGE not limits.  
within limits.  

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

C.2 Be in MODE 5. 36 hours 
OR 

Pressure boundary 
LEAKAGE exists.
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RCS Operational LEAKAGE 
3.4.13

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.13.1 NOTE 

Not required to be performed until 12 hours after 
establishment of steady state operation at or near 
operating pressure.  

Verify RCS operational LEAKAGE is within limits by 72 hours 
performance of an RCS water inventory balance.  

SR 3.4.13.2 Verify steam generator tube integrity is in In accordance with 
accordance with the Steam Generator Tube the Steam 
Surveillance Program. Generator Tube 

Surveillance 
Program
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RCS PIV Leakage 
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

LCO 3.4.14 Leakage from each PIV shall be within limits.

,N0TI

Not required to be met in MODE 4 for valves in the decay heat removal 
(DHR) flow path when In, or during the transition to or from, the DHR 
mode of operation.

APPLICABILITY: MODES 1, 2. 3, and 4.

ACTIONS

L 6��IT�
'IVJ r-.-

1. Separate Condition entry is allowed for each flow path.  

2. Enter applicable Conditions and Required Actions for systems made inoperable by an 
inoperable pressure isolation function.

CONDITION 

A. One or more flow paths 
with leakage from one or 
more RCS pressure 
isolation check valves not 
within limit.  

B. Required Decay Heat 
Removal (DHR) System 
autoclosure interlock 
function inoperable.

Y

REQUIRED ACTION 

A.1 Isolate the high pressure 
portion of the affected 
system from the low 
pressure portion by use of 
one closed deactivated 
automatic valve and one 
OPERABLE check valve.  

B.1 Isolate the affected 
penetration by use of one 
closed manual or 
deactivated automatic 
valve.

COMPLETION TIME 

4 hours 

4 hours

1.

1/28/2000
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RCS PIV Leakage 
3.4.14

CONDITION REQUIRED ACTION COMPLETION TIME 

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

C.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.14.1 NOTE 

Not required to be performed in MODES 3 and 4.  

Verify leakage from each RCS pressure isolation In accordance with 
check valve, or pair of check valves, as applicable, is the Inservice 
less than or equal to an equivalent of the Allowable Testing Program 
Leakage Umit identified below at a differential test 
pressure :> 150 psid. AND 

Pressure Isolation Allowable Once prior to 
Check Valves(s) Leakage Limit entering MODE 2 

whenever the unit 
DH-14A :5 5 gpm has been in 
DH-13A and DH-17 <5 gpm total MODE 5 for 7 days 
DH-14B <5 gpm or more, if leakage 
DH-13B and DH-18 •5 gpm total testing has not 

been performed in 
the previous 
9 months 

SR 3.4.14.2 Verify DHR System autoclosure interlock prevents 18 months 
the valves from being opened with a simulated or 
actual high RCS pressure signal.
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RCS PIV Leakage 
3.4.14

SURVEILLANCE FREQUENCY 

SR 3.4.14.3 Verify DHR System autoclosure interlock causes the 18 months 
valves to close automatically with a simulated or 
actual high RCS pressure signal: 

a. <340 psig for one valve; and 

b. <400 psig for the other valve.  

SR 3.4.14.4 Verify DHR System autoclosure interlock prevents 18 months 
the valves from being opened with a simulated or 
actual Core Flood Tank isolation valve "not closed" 
signal.  

SR 3.4.14.5 Verify DHR System autoclosure interlock causes the 18 months 
valves to close automatically with a simulated or 
actual Core Flood Tank isolation valve *not dosed" 
signal.
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RCS Leakage Detection Instrumentation 
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15 The following RCS leakage detection instrumentation shall be 
OPERABLE:

a. One reactor building sump monitor, and 

b. One reactor building atmosphere radioactivity monitor (gaseous or 
particulate).  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTIONS

LCO 3.0.4 is not applicable.

CONDITION

A. Required reactor building 
sump monitor inoperable.

7 r

REQUIRED ACTION

A.1 NOTE 

Not required until 12 hours 
after establishment of 
steady state operation at or 
near operating pressure.

Perform SR 3.4.13.1.  

AND 

A.2 Restore required reactor 
building sump monitor to 
OPERABLE status.

COMPLETION TIME
L

Once per 24 hours 

30 days

1/28/2000
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RCS Leakage Detection Instrumentation 
3.4.15

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required reactor building B.1.1 Analyze grab samples of Once per 24 hours 
atmosphere radioactivity the reactor building 
monitor inoperable, atmosphere.  

OR 

B.1.2 NOTE 

Not required until 12 hours 
after establishment of 
steady state operation at or 
near operating pressure.  

Perform SR 3.4.13.1. Once per 24 hours 

AND 

6.2 Restore required reactor 30 days 
building atmosphere 
radioactivity monitor to 
OPERABLE status.  

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

C.2 Be in MODE 5. 36 hours 

D. Both required monitors DA Enter LCO 3.0.3. Immediately 
inoperable.
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RCS Leakage Detection Instrumentation 
3.4.15

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.15.1 Perform CHANNEL CHECK of required reactor 12 hours 
building atmosphere radioactivity monitor.  

SR 3.4.15.2 Perform CHANNEL FUNCTIONAL TEST of required 92 days 
reactor building atmosphere radioactivity monitor.  

SR 3.4.15.3 Perform CHANNEL CALIBRATION of required 18 months 
reactor building atmosphere radioactivity monitor.  

SR 3.4.15.4 Perform CHANNEL CALIBRATION of required 18 months 
reactor building sump monitor.
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Pressurizer 
B 3.4.9 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 Pressurizer 

BASES 

BACKGROUND 

The pressurizer provides a point in the RCS where liquid and vapor are maintained 
in equilibrium under saturated conditions for pressure control purposes to prevent 
bulk boiling In the remainder of the RCS. Key functions include maintaining 
required primary system pressure during steady state operation and limiting the pressure changes caused by reactor coolant thermal expansion and contraction 
during normal load transients.  

The pressure control components addressed by this LCO include the pressurizer 
water level, the required heaters, and their controls. Pressurizer safety valves are 
addressed by LCO 3.4.10, "Pressurizer Safety Valves." 

The maximum water level limit has been established to ensure that a liquid to vapor 
interface exists to permit RCS pressure control during normal operation and proper 
pressure response for abnormalities. The water level limit thus serves two 
purposes: 

a. Provides pressure control during normal operation; and 

b. Prevents the peak RCS pressure from exceeding the safety limit of 
2750 psig during an abnormality.  

The maximum water level limit thus permits pressure control equipment to function 
as designed. The limit preserves the steam space during normal operation, so that both sprays and heaters can operate to maintain the design operating pressure.  
The level limit also prevents filling the pressurizer (water solid) during abnormalities, 
thus ensuring that pressure relief devices (electromatic relief valve (ERV) or code 
safety valves) can control pressure by steam relief rather than water relief. If the 
level limits were exceeded prior to an abnormality that creates a large pressurizer 
insurge volume leading to water relief, the maximum RCS pressure might exceed 
the design Safety Umit (SL) of 2750 psig or damage may occur to the ERV or 
pressurizer code safety valves.  

The minimum water level limit has been established to ensure that water level is 
above the minimum detectable level.

B3.4.9-1 1/28/2000
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Pressurizer 
B 3.4.9 

The pressurizer heaters are used to maintain a pressure in the RCS so reactor 
coolant in the loops is subcooled and thus in the preferred state for heat transport 
to the steam generators (SGs). This function must be maintained with a loss of 
offsite power. Consequently, the emphasis of this LCO Is to ensure that the 
Engineered Safeguards (ES) bus powered heaters are adequate to maintain 
pressure for RCS loop subcooling with an extended loss of offsite power.  

A minimum required available capacity of 126 kW ensures that the RCS pressure 
can be maintained. Unless adequate heater capacity is available, reactor coolant 
subcooling may not be maintained (although the pressure control provided by the 
high head high pressure injection pumps is an alternate method of maintaining 
subcooling). Inability to control the system pressure and maintain subcooling under 
conditions of natural circulation flow in the primary system could lead to loss of 
single phase natural circulation and decreased capability to remove core decay 
heat.  

APPLICABLE SAFETY ANALYSES 

In MODES I and 2, the LCO requirement for a steam bubble is reflected implicitly in 
the accident analyses. No safety analyses are performed in lower MODES. All 
analyses performed from a critical reactor condition assume the existence of a 
steam bubble and saturated conditions in the pressurizer. In making this 
assumption, the analyses neglect the small fraction of noncondensible gases 
normally present.  

Safety analyses presented in the SAR do not take credit for pressurizer heater 
operation; however, an implicit initial condition assumption of the safety analyses is 
that the RCS is operating at normal pressure.  

The maximum level limit is provided to prevent the peak RCS pressure from 
exceeding the safety limit of 2750 psig in the event of a rod withdrawal accident or 
a startup accident. Assuming proper response by reactor protection systems, the 
level limit prevents water relief through the pressurizer safety valves. If the level 
limits were exceeded prior to an abnormality that creates a large pressurizer Insurge 
volume leading to water relief, the maximum RCS pressure might exceed the 
design SL of 2750 psig or damage may occur to the ERV or pressurizer code safety 
valves. The value for pressurizer level Is the safety analysis value. Therefore, the 
implementing procedures must contain allowances for instrument error.  

The requirement for emergency power supplies is based on NUREG-0578 (Ref. 1), 
item 2.1.1. The intent is to maintain the reactor coolant in a subcooled condition 
with natural circulation at hot, high pressure conditions for an extended time period 
after a loss of offsite power. While loss of offsite power Is an Initial condition or 
coincident event assumed in many accident analyses, maintaining hot, high 
pressure conditions over an extended time period is not evaluated as part of SAR 
accident analyses.
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Pressurizer 
B 3.4.9 

In MODES 1 and 2, the maximum pressurizer water level limit satisfies Criterion 2 of 
10 CFR 50.36 (Ref. 2). In MODE 3 and MODE 4 above the LTOP enable 
temperature, the maximum pressurizer water level limit satisfies Criterion 4 of 
10 CFR 50.36. Although the heaters are not specifically used in accident analysis, 
the need to maintain subcooling in the long term during loss of offsite power, as 
indicated in NUREG-0578 (Ref. 1), is the reason for providing an LCO. Therefore, 
the pressurizer heaters satisfy Criterion 4 of 10 CFR 50.36 (Ref. 2).  

LCO 

The LCO requirement for the pressurizer to be OPERABLE with a water level within 
limits ensures that a steam bubble exists prior to criticality and that the indication of 
the level Is above the minimum detectable level. Umiting the maximum operating 
water level preserves the steam space for pressure control. The LCO has been 
established to ensure the capability to establish and maintain pressure control for 
steady state operation and to minimize the consequences of potential overpressure 
transients. Requiring the presence of a steam bubble is also consistent with 
analytical assumptions.  

The LCO requires a minimum of 126 kW of pressurizer heaters OPERABLE. To be 
considered OPERABLE, the required heaters must be powered from an ES bus.  
This provides assurance that sufficient heater capacity is available to provide RCS 
pressure control during a loss of off-site power. The amount needed to maintain 
pressure is dependent on the insulation losses, which can vary due to tightness of 
fit and condition.  

APPLICABILITY 

The need for pressure control is most pertinent when core heat can cause the 
greatest effect on RCS temperature, resulting In the greatest effect on pressurizer 
level and RCS pressure control. Thus Applicability has been designated for 
MODES 1 and 2. The Applicability is also provided for MODE 3 and, for pressurizer 
water level, for MODE 4 with RCS temperature > 262°F. The purpose is to prevent 
water solid RCS operation during heatup and cooldown to avoid rapid pressure 
rises caused by normal operational perturbations, such as reactor coolant pump 
startup. The temperature of 262°F has been designated as the cutoff for 
applicability because LCO 3.4.11, "Low Temperature Overpressure Protection 
(LTOP)," provides a requirement for pressurizer level at or below 262°F. The LCO 
does not apply to MODE 5 with loops filled because LCO 3.4.11 applies and 
provides adequate overpressure protection. This parameter value does not contain 
allowances for instrument uncertainty. Additional allowances for instrument 
uncertainty are contained In the implementing procedures. The LCO does not apply 
to MODES 5 and 6 with partial loop operation.
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Pressurizer 
B 3.4.9 

In MODES 1, 2, and 3, there is the need to maintain the availability of pressurizer 
heaters capable of being powered from an emergency power supply. In the event 
of a loss of offsite power, the initial conditions of these MODES give the greatest 
demand for maintaining the RCS in a hot pressurized condition with loop subcooling 
for an extended period. The Applicability is modified by a Note stating that the 
OPERABILITY requirements on pressurizer heaters do not apply in MODE 4. For 
MODE 4, 5, or 6, the need to control pressure (by heaters) to ensure loop 
subcooling for heat transfer is significantly reduced when the Decay Heat Removal 
System is in service, and therefore the LCO is not applicable.  

ACTIONS 

A.1 

With pressurizer water level outside the limits, action must be taken to restore 
pressurizer operation to within the bounds assumed in the analysis. This is done by 
restoring the pressurizer water level to within the limits. The 1 hour Completion 
Time is considered to be a reasonable time for adjusting pressurizer level.  

B.1 and B.2 

If the water level cannot be restored, reducing core power constrains heat input 
effects that drive pressurizer Insurge that could result from an anticipated transient.  
By shutting down the reactor and reducing reactor coolant temperature to at least 
MODE 3, the potential thermal energy of the reactor coolant mass for mass and 
energy releases is reduced.  

Six hours is a reasonable time based upon operating experience to reach MODE 3 
from full power in an orderly manner and without challenging unit systems. Further 
pressure and temperature reduction to MODE 4 with RCS temperature < 2620F 
places the unit into a MODE where the LCO is not applicable. The 12 hour 
Completion Time to reach the nonapplicable MODE is reasonable based upon 
operating experience.  

C.1 

If the required pressurizer heaters are inoperable, restoration is required in 
72 hours. The Completion Time of 72 hours is reasonable considering the 
anticipation that a demand caused by loss of offsite power will not occur In this 
period. Pressure control may be maintained during this time using non-ES bus 
powered heaters.
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Pressurizer 
B 3.4.9 

D.1 and D.2 

If the Required Action and associated Completion Time are not met, the unit must 
be brought to a MODE in which the LCO does not apply. To achieve this status, the 
unit must be brought to MODE 3 within 6 hours and to MODE 4 within the following 
6 hours. The Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an orderly manner and 
without challenging unit systems. Similarly, the Completion Time of 12 hours to 
reach MODE 4 is reasonable based on operating experience to achieve power 
reduction from full power conditions in an orderly manner and without challenging 
unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.9.1 

This SR requires that pressurizer water level is maintained below the upper limit to 
provide a minimum space for a steam bubble. The values specified for pressurizer 
level do not contain an allowance for instrument error. Therefore, additional 
allowances for instrument uncertainties must be provided in the implementing 
procedures. The 12 hour interval has been shown by operating practice to be 
sufficient to regularly assess the level for any deviation and verify that operation is 
within safety analyses assumptions. Alarms are also available for early detection of 
abnormal level.  

SR 3.4.9.2 

The SR requires sufficient pressurizer heaters which are connected to an ES bus 
verified to be capable of providing the required capacity. (This may be done by 
testing the power supply output and by performing an electrical check on heater 
element continuity and resistance.) The Frequency of 18 months is considered 
adequate to detect heater degradation and has been shown by operating 
experience to be acceptable.  

REFERENCES 

1. NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short
Term Recommendations," July 1979.  

2. 10 CFR 50.36.
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Pressurizer Safety Valves 
B 3.4.10 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.10 Pressurizer Safety Valves 

BASES 

BACKGROUND 

The purpose of the two spring loaded pressurizer safety valves is to provide RCS 
overpressure protection (Ref. 1). Operating inconjunction with the Reactor 
Protection System (RPS), two valves are used to ensure that the Safety Umit (SL) 
of 2750 psig is not exceeded for analyzed transients during operation in MODES 1 
and 2. One safety valve is required for MODE 3 and portions of MODE 4. For the 
remainder of MODE 4, MODE 5, and MODE 6 with the reactor head on, 
overpressure protection is provided by operating procedures and LCO 3.4.11, "Low 
Temperature Overpressure Protection (LTOP)." 

The self actuated pressurizer safety valves are designed in accordance with the 
requirements set forth in the ASME Boiler and Pressure Vessel Code, Section III 
(Ref. 2). The required lift pressure is 2500 psig + 1%, - 3%. The safety valves 
discharge steam from the pressurizer to a quench tank located in the reactor 
building. The discharge flow is indicated by acoustic flow monitoring devices, by an 
increase in temperature downstream of the safety valves, and by an increase In the 
quench tank temperature, pressure, and level.  

The upper and lower as-left pressure limits are based on the :L 1% tolerance 
requirement for lifting pressures above 1000 psig. The lift setting is for the ambient 
conditions associated with MODES 1, 2, and 3. This requires either that the valves 
be set hot or that a correlation between hot and cold settings be established.  

The pressurizer safety valves are part of the primary success path and mitigate the 
effects of postulated accidents. OPERABILITY of the safety valves ensures that 
the RCS pressure will be limited to 110% of design pressure. The consequences of 
exceeding the ASME pressure limit could include damage to RCS components, 
increased leakage, or a requirement to perform additional stress analyses prior to 
resumption of reactor operation.  

APPLICABLE SAFETY ANALYSES 

The overpressure protection analysis (Ref. 3) is based on operation of both safety 
valves and assumes that the valves open at the high range of the setting (2500 psig 
system design pressure plus 1%). One pressurizer code safety valve is capable of 
preventing overpressurization in MODE 3 and in MODE 4 with RCS temperature 
> 262°F since its relieving capacity is greater than that required by the sum of the 
available heat sources, I.e., pump energy, pressurizer heaters, and reactor decay 
heat (Ref. 1 and 4). These valves must accommodate pressurizer insurges that
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could occur during a startup, rod withdrawal, or ejected rod event. The startup 
accident establishes the minimum safety valve capacity. The startup accident is 
assumed to occur at low power. Single failure of a safety valve is neither assumed 
in the accident analysis nor required to be addressed by the ASME Code.  
Compliance with this Specification is required to ensure that the accident analysis 
and design basis calculations remain valid.  

In MODES I and 2, pressurizer safety valves satisfy Criterion 3 of the 
10 CFR 50.36 (Ref. 5). In MODE 3 and MODE 4 above the LTOP enable 
temperature, the pressurizer safety valves satisfy Criterion 4 of 10 CFR 50.36.  

LCO 

The two pressurizer safety valves are set to open at the RCS design pressure 
(2500 psig) and within the specified tolerance to avoid exceeding the maximum 
RCS design pressure SL, to maintain accident analysis assumptions and to comply 
with ASME Code requirements. The upper and lower as-left pressure tolerance 
limits are based on the :t 1% tolerance requirements (Ref. 2) for lifting pressures 
above 1000 psig. The limit protected by this Specification is the reactor coolant 
pressure boundary (RCPB) SL of 110% of design pressure. Inoperability of one or 
both valves could result in exceeding the SL if a transient were to occur.  

The consequences of exceeding the ASME pressure limit could include damage to 
one or more RCS components, Increased leakage, or additional stress analysis 
being required prior to resumption of reactor operation.  

The LCO is modified by two Notes. Note I states that in MODE 3 and MODE 4 with 
RCS temperature above 262"F, only one pressurizer safety valve is required to be 
OPERABLE. In this condition, one pressurizer safety valve is capable of preventing 
overpressurization when the reactor is not critical since its relieving capacity is 
greater than the sum of the available heat sources.  

Note 2 allows entry into MODE 3, and Into MODE 4 with RCS temperature > 262°F, 
with the lift settings potentially outside the limits. This permits testing of the safety 
valves at high pressure and temperature near their normal operating range, but only 
after the valves have had a preliminary cold setting. The cold setting gives 
assurance that the valves are OPERABLE near their design condition. Only one 
valve at a time will be removed from service for testing. The 36 hour exception is 
based on an 18 hour outage time for each of the two valves. The 18 hour period is 
derived from operating experience that hot testing can be performed in this 
timeframe.  

The parameter value (262°F) does not contain allowances for instrument 
uncertainty. Additional allowances for instrument uncertainty are contained in the 
implementing procedures.
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APPLICABILITY 

In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP enable 
temperature, OPERABILITY of pressurizer safety valve(s) is required to ensure 
adequate relieving capacity is available to keep reactor coolant pressure below 
110% of its design value during certain accidents.  

The LCO is not applicable in MODE 4 with RCS temperature < 262°F, in MODE 5, 
nor in MODE 6 when the reactor vessel head is on because LTOP protection is 
provided. Overpressure protection is not required in MODE 6 with the reactor 
vessel head removed.  

The parameter value (262"F) does not contain allowances for instrument 
uncertainty. Additional allowances for instrument uncertainty are contained in the 
implementing procedures.  

ACTIONS 

A.1 

With one pressurizer safety valve inoperable in MODES 1 and 2, restoration must 
take place within 15 minutes. The Completion Time of 15 minutes reflects the 
importance of maintaining the RCS overpressure protection system. An inoperable 
safety valve coincident with an RCS overpressure event could challenge the 
integrity of the RCPB.  

B.1 

If the Required Action and associated Completion Time of Condition A are not met, 
or if both pressurizer safety valves are inoperable in MODES I and 2, the unit must 
be brought to a MODE in which the requirement does not apply. To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours. The 6 hours 
allowed is reasonable, based on operating experience, to reach MODE 3 from full 
power conditions in an orderly manner and without challenging unit systems. The 
change from MODE 1, 2, or 3 to MODE 4 reduces the RCS energy (core power and 
pressure), lowers the potential for large pressurizer insurges, and thereby removes 
the need for overpressure protection by two pressurizer safety valves.  

C.1 

With the required pressurizer code safety valve inoperable, the RCS overpressure 
protection capability is significantly reduced and an overpressure event could 
challenge the integrity of the RCPB. Therefore, the unit must be placed in a 
condition in which the requirement does not apply. To achieve this status, the unit
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must be brought to at least MODE 4 with RCS temperature at or below the LTOP 
enable temperature within 6 hours. The 6 hours allowed is reasonable, based on 
operating experience, to reach a low temperature within MODE 4 without 
challenging unit systems. With RCS temperature at or below 262°F, overpressure 
protection is provided by LTOP.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.10.1 

SRs are specified in the Inservice Testing Program. Pressurizer safety valves are 
to be tested in accordance with the requirements of Section XI of the ASME Code 
(Ref. 6), which provides the activities and the Frequency necessary to satisfy the 
SRs. No additional requirements are specified.  

The pressurizer safety valve setpoint is + 1%, - 3% for OPERABILITY (Ref. 7); 
however, the valves are reset to :t 1% during the Surveillance to allow for drift.  

The SR is modified by a Note which allows entry into MODE 3,and into MODE 4 
with RCS temperature > 2620F, with the lift settings outside the limits. This permits 
testing of the safety valves at high pressure and temperature near their normal 
operating range, but only after the valves have had a preliminary cold setting. The 
cold setting gives assurance that the valves are OPERABLE near their design 
condition. Only one valve at a time will be removed from service for testing. The 36 
hour exception is based on an 18 hour outage time for each of the two valves. The 
18 hour period is derived from operating experience that hot testing can be 
performed In this time frame.  

REFERENCES 

1. SAR, Section 4.2.4.  

2. ASME, Boiler and Pressure Vessel Code, Section III, Article 9, Summer 1968.  

3. SAR, Section 4.3.8.  

4. SAR, Section 4.3.11.4.  

5. 10 CFR 50.36.  

6. ASME, Boiler and Pressure Vessel Code, Section XI.  

7. ASME/ANSI, Operations and Maintenance Codes (OM), Part 10, 1987, Part 10 
Addenda, 1988, and Part 1, 1987.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.11 Low Temperature Overpressure Protection (LTOP) 

BASES 

BACKGROUND 

The LTOP controls prevent RCS overpressure at low temperatures so the integrity 
of the reactor coolant pressure boundary (RCPB) is not compromised by violating 
the pressure and temperature (P/T) requirements of 10 CFR 50, Appendix G 
(Ref. 1) as modified by approved exemptions. The reactor vessel is the limiting 
RCPB component requiring such protection. LCO 3.4.3, "RCS Pressure and 
Temperature (P/T) Umits,N provides the allowable combinations for pressure and 
temperature during cooldown, shutdown, and heatup to keep from violating the 
Reference I limits.  

The reactor vessel material Is less tough at reduced temperatures than at normal 
operating temperature. Also, as vessel neutron irradiation accumulates, the 
material becomes less resistant to pressure stress at low temperatures (Ref. 2).  
RCS pressure must be maintained low when temperature is low and may be 
increased only as temperature Is increased.  

Operational maneuvering during cooldown, heatup, or any anticipated operational 
occurrence must be controlled to not violate LCO 3.4.3. Exceeding these limits 
could lead to brittle fracture of the reactor vessel. LCO 3.4.3 presents requirements 
for administrative control of RCS pressure and temperature to prevent exceeding 
the P/T limits.  

This LCO provides RCS overpressure protection in the applicable MODES by 
ensuring an adequate pressure relief capacity and a minimum coolant addition 
capability. The pressure relief capacity requires the (power operated) electromatic 
relief valve (ERV) to be OPERABLE with the lift setpoint reduced and pressurizer 
coolant level at or below a maximum limit for the RCS pressure, or the RCS 
depressurized and with an RCS vent of sufficient size to handle the limiting LTOP 
transient.  

The LTOP approach to protecting the vessel by limiting coolant addition capability 
requires deactivating HPI, and isolating the core flood tanks (CFTs).  

Should an HPI pump inject on an HPI actuation, the pressurizer level and ERV or 
another RCS vent may not prevent overpressurizing the RCS. As indicated in 
Reference 3, the deactivation of HPI injection capability, along with the LTOP 
alarms, provides sufficient basis for excluding the inadvertent actuation of HPI as a 
design basis event. Additionally, the CFT controls preclude the inadvertent mass 
input from the CFT. Finally, maintaining the pressurizer level to prevent operation in 
a water solid condition with the RCS pressure boundary intact provides a 
compressible vapor space or cushion (either steam or nitrogen) that can
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accommodate a coolant insurge and prevent a rapid pressure increase, allowing the 
operator time to stop the increase. The ERV, with reduced lift setting, or the RCS 
vent is the overpressure protection device that acts as backup to the operator in 
terminating an increasing pressure event.  

With HPI deactivated, the ability to provide RCS coolant addition is restricted. To 
allow for coolant addition, the LCO does not require the makeup function to be 
deactivated. Due to the lower pressures associated with the LTOP MODES and the 
expected decay heat levels, the makeup function can provide flow through the 
makeup control valve.  

ERV Requirements 

As designed for the LTOP, the ERV is signaled to open if the RCS pressure 
reaches a limit set in the LTOP actuation circuit. The LTOP actuation circuit 
monitors RCS pressure and determines when an overpressure condition is 
approached. When the monitored pressure meets or exceeds the setting, the ERV 
is signaled to open. Maintaining the lowered setpoint ensures the Reference 1 
limits will be met in any event analyzed for LTOP.  

RCS Vent Requirements 

Once the RCS is depressurized, adequate pressure relief capability may be 
provided by a vent path to the reactor building atmosphere which is capable of 
relieving the flow of the limiting LTOP transient and maintaining pressure below 
P/T limits. The required vent capacity may be provided by one or more vent paths.  
Acceptable RCS vent paths Include any of the following: removing a pressurizer 
safety valve, locking the ERV in the open position and disabling its block valve in 
the open position, or similarly establishing a vent by removing a steam generator 
(SG) primary manway, removing a SG primary hand hole cover, removing all control 
rod drive top closure assemblies (excluding reactor vessel level probe), or removing 
a pressurizer manway. The vent path(s) must be above the level of reactor coolant, 
so as not to drain the RCS when open.  

APPLICABLE SAFETY ANALYSES 

Safety analyses (Refs. 4, 5, 6, and 7) demonstrate that the reactor vessel can be 
adequately protected against overpressurization transients during shutdown. The 
pressure and temperature limits are derived from fracture mechanics analyses.  
Transients are then evaluated to determine a required ERV setpoint and other unit 
conditions that will ensure that the P/T limits are not exceeded.  

Fracture mechanics analyses (using the safety margins of Reference 8) established 
the temperature of LTOP Applicability at 2620F. Above this temperature, the 
pressurizer safety valves provide the reactor vessel overpressure protection. The 
actual temperature at which the allowable pressure falls below the pressurizer
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safety valve setpoint Increases as vessel material ductility decreases due to neutron 
embrittlement. P/T limits are periodically determined using neutron fluence 
projections and the results of examinations of the reactor vessel material irradiation 
surveillance specimens. The Bases for LCO 3.4.3 discuss these examinations. For 
the current limits, vessel materials are assumed to have a neutron irradiation 
accumulation equivalent to 31 effective full power years (EFPYs) of operation.  
Each time the P/T limit curves are revised, the LTOP is re-evaluated to ensure that 
its functional requirements can still be met The ERV setpoint is revised if 
necessary.  

Transients that are capable of overpressurizing the RCS at low temperature result 
in either excessive mass input or excessive heat input. Such transients include: 
HPI actuation, CFT discharge, energization of the pressurizer heaters, failing the 
makeup control valve open, loss of decay heat removal, starting a reactor coolant 
pump (RCP) with a large temperature mismatch between the primary and 
secondary coolant systems, and addition of nitrogen to the pressurizer. Without 
controls, HPI actuation and CFT discharge would be transients that result in 
exceeding P/T limits within the 10 minute period in which time no operator action 
can be assumed to take place. For the remaining events, operator action after that 
time precludes overpressurization.  

This specification prevents exceeding the P/T limits by: 1) limiting the capability for 
rapid mass input to the RCS; and 2) ensuring that adequate vent capability exists to 
accommodate inadvertent mass or energy addition to the RCS. Pressurizer level is 
also limited to ensure that increasing pressure during a transient will be slow 
enough to preclude exceeding pressure limits within the 10 minutes assumed to be 
required for operator action to mitigate the transient Mass input into the system is 
limited by disabling HPI (with specific exceptions) and by deactivating pressurized 
CFT discharge isolation valves in the closed position with their power breakers open 
(with specific exceptions). The analyses demonstrate that HPI transients involving 
one HPI pump can be accommodated by the ERV without exceeding the maximum 
allowable pressure.  

The ERV setpoint is determined by modeling LTOP performance assuming the 
most limiting LTOP transient of a makeup control valve failing open. Pressure 
overshoot beyond the setpoint resulting from signal processing and valve stroke 
times is considered. The resulting ERV setpoint ensures the reference 1 limits will 
not be exceeded.  

Vent capability is required to ensure that the maximum allowable pressure Is not 
exceeded in the event of full opening of the makeup control valve while one 
makeup pump is running. Acceptable vent paths have adequate capacity at a 
system pressure of 100 psig which is less than the maximum RCS pressure on the 
P/T limit curve in LCO 3.4.3.  

The ERV is an active component. Therefore, its failure represents the worst case 
single active failure of LTOP features. The other vent paths are passive and not 
subject to active failure.  

The LTOP satisfies Criterion 2 of 10 CFR 50.36 (Ref. 9).
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LCO 

The LCO requires LTOP OPERABLE with a limited coolant input capability and a 
pressure relief capability. To limit coolant input, the LCO requires the HPI 
deactivated, and the CFT discharge isolation valves closed and deactivated. For 
pressure relief, the LCO requires the pressurizer coolant level to be below a level 
which represents a water solid condition, and the ERV OPERABLE with a lowered 
lift setting or the RCS depressurized and a vent established.  

The pressurizer is to represent a water solid condition when coolant level is 
> 105 inches, when RCS pressure is > 100 psig, or > 150 inches, when RCS 
pressure is <- 100 psig. Although a vapor space still exists with pressurizer level 
above these values, from an analytical point of view, the unit is considered to be 
water solid. These parameter values contain allowances for instrument error.  

The pressurizer level requirements are modified by three Notes. Note 1 indicates 
that the requirements are only applicable when the RCS pressure boundary is 
intact. The RCS is not considered to be intact if any of the acceptable alternate 
pressure relief vent paths identified below for fulfillment of LCO 3.4.11 .d are open.  
Note 2 indicates that the requirements are not applicable during operation allowed 
by the Emergency Operating Procedures (EOPs). This exception provides for use 
of the "feed and bleed" process when necessary as determined by the EOPs.  
Note 3 indicates that the requirements are not applicable during RCS hydrotesting.  
Specific procedural controls are provided to prevent overpressurization during this 
activity.  

HPI deactivation requires that the motor operated valves be closed and the opening 
control circuits for the motor operators disabled.  

The HPI deactivation requirements are modified by four Notes. Note I indicates 
that the requirements are not applicable during ASME Section XI testing. This 
exception provides for required testing during these shutdown conditions rather 
than at power when the HPI is required to be OPERABLE for the ECCS function.  
Note 2 indicates that the requirements are not applicable during fill and vent of the 
RCS. The HPI pumps are used for this normal makeup function and must be 
available. Specific procedural controls are provided to prevent overpressurization 
during this activity. Note 3 indicates that the requirements are not applicable during 
emergency RCS makeup. This exception is necessary to enhance the response 
capability to a loss of decay heat removal event without violating the TS (Ref. 10).  
Note 4 indicates that the requirements are not applicable during valve maintenance.  
This exception allows maintenance to be performed during these shutdown 
conditions rather than at power when the HPI is required to be OPERABLE for the 
ECCS function.  

A CFT is considered to be pressurized when CFT pressure is greater than or equal 
to the maximum RCS pressure for the existing RCS temperature allowed by the 
pressure and temperature limit curves provided in LCO 3.4.3. This is acceptable 
since the CFT can not be the source of an overpressurization event when its 
pressure Is less than the allowable RCS pressure. CFT isolation requires that the
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CFT discharge valves be dosed and the circuit breakers for the motor operators 
open.  

The CFT isolation requirements are modified by a Note. The Note indicates that the 
requirements are not applicable during ASME Section XI testing. This exception 
provides for required testing during these shutdown conditions rather than at power 
when the CFT is required to be OPERABLE.  

OPERABLE pressure relief capability may be provided by an OPERABLE ERV, or 
by depressurizing the RCS and providing an alternate RCS vent path. For the ERV 
to be considered OPERABLE, its block valve must be open, its lift setpoint must be 
set at < 460 psig, testing must have proven its ability to open at that setpoint, and 
motive power must be available to the ERV and its control circuits. With the RCS 
depressurized, acceptable alternate vent paths include removing a pressurizer 
safety valve, locking the ERV in the open position and disabling Its block valve in 
the open position, removing a SG primary manway, removing a SG primary hand 
hole cover, removing all control rod drive top closure assemblies (excluding reactor 
vessel level probe), and removing a pressurizer manway.  

APPLICABILITY 

This LCO is applicable in MODE 4 with RCS temperature < 262°F, in MODE 5, and 
in MODE 6 when the reactor vessel head is on. The Applicability temperature of 
262°F is established by fracture mechanics analyses. The pressurizer safety valves 
provide overpressure protection to meet LCO 3.4.3 P/T limits above 262°F. With 
the vessel head off, overpressurization is not possible.  

LCO 3.4.3 provides the operational P/T limits for all MODES. LCO 3.4.10, 
"Pressurizer Safety Valves," requires the pressurizer safety valves OPERABLE to 
provide overpressure protection during MODES 1, 2, and 3, and MODE 4 above 
262°F.  

The parameter value (2620F) does not contain allowances for Instrument 
uncertainty. Additional allowances for instrument uncertainty are contained in the 
implementing procedures.  

ACTIONS 

A.1. B.1. and B.2 

With the pressurizer level not within its required limits, the time for operator action in 
a pressure increasing event is reduced. The postulated event most affected in the 
LTOP MODES is failure of the makeup control valve, which fills the pressurizer 
relatively rapidly. Restoration is required within I hour.
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If restoration within 1 hour In either case cannot be accomplished, Required 
Actions B.1 and B.2 must be performed within 12 hours to dose the makeup control 
valve and its Isolation valve. These Required Actions limit the makeup capability, 
which is not required with a high pressurizer level, and permit cooldown and 
depressurization to continue. Heatup must be stopped because heat addition 
decreases the reactor coolant density and increases the pressurizer level.  

The Completion Times again are based on operating experience that these 
activities can be accomplished in these time periods and that a limiting LTOP 
transient is not likely in the allowed times.  

C.1 and D.1 

With the required ERV inoperable, overpressure relieving capability is lost, and 
restoration of the ERV within 1 hour Is required. If that cannot be accomplished, the 
ability of the Makeup System to add water must be limited within the next 12 hours.  

If restoration cannot be completed within I hour, Required Action D.1 must be 
performed to limit RCS water addition capability. Makeup is not deactivated to 
maintain the RCS coolant level. Required Action D.1 requires reducing the makeup 
tank level to : 73 inches. This makes the available makeup water volume 
insufficient to exceed the LTOP limit by a makeup control valve full opening 
(Ref. 3). This parameter value does contain allowances for instrument error. No 
additional allowances for Instrument error are required in the implementing 
procedures.  

These Completion Times also consider these activities can be accomplished in 
these time periods. A limiting LTOP event is not likely in those times.  

Some ERV testing or maintenance can only be performed at unit shutdown. Such 
activity is permitted If Required Action D.1 is taken to compensate for required ERV 
unavailability.  

E.1 

With the LTOP requirements not met for any reason other than cited in Condition A 
through D, action must be initiated to restore compliance immediately. The 
immediate Completion Time reflects the urgency of quickly proceeding with the 
Required Actions.
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SURVEILLANCE REQUIREMENTS 

SR 3.4.11.1 

Verification of the pressurizer level at < 105 inches when RCS pressure is 
> 100 psig or < 150 inches when RCS pressure is < 100 psig, by observing control 
room or other indications ensures that the unit is not In a water solid condition and 
that a cushion of sufficient size is available to reduce the rate of pressure increase 
from potential transients (Ref. 3).  

The 30 minute Surveillance Frequency during heatup and cooldown must be 
performed for the LCO Applicability period when temperature changes can cause 
pressurizer level variations. This Frequency may be discontinued when these 
evolutions are complete, as defined in unit procedures. Thereafter, the Surveillance 
is required at 12 hour intervals.  

These Frequencies are shown by operating practice sufficient to regularly assess 
indications of potential degradation and verify operation within the safety analysis.  

The pressurizer level SR is modified by three Notes. Note I indicates that the 
requirements are only applicable when the RCS pressure boundary Is intact. The 
RCS is not considered to be intact if any of the acceptable alternate pressure relief 
vent paths for fulfillment of LCO 3.4.1 1.d are open. Note 2 indicates that the 
requirements are not applicable during operation allowed by the Emergency 
Operating Procedures (EOPs). This exception provides for use of the "feed and 
bleed" process when necessary as determined by the EOPs. Note 3 indicates that 
the requirements are not applicable during RCS hydrotesting. Specific procedural 
controls are provided to prevent overpressurization during this activity.  

SR 3.4.11.2 and SR 3.4.11.3 

Verifications must be performed that the HPI is deactivated, and each pressurized 
CFT is isolated. These Surveillances ensure the minimum coolant input capability 
will not create an RCS overpressure condition to challenge the LTOP. The 
Surveillances are required at 12 hour intervals.  

The 12 hour intervals are shown by operating practice to be sufficient to assess 
coolant input capability and verify operation within the safety analysis.  

SR 3.4.11.2 is modified by four Notes. Note I indicates that the requirements are 
not applicable during ASME Section XI testing. This exception provides for required 
testing during these shutdown conditions rather than at power when the HPI is 
required to be OPERABLE for the ECCS function. Note 2 indicates that the 
requirements are not applicable during fill and vent of the RCS. The HPI pumps are 
used for this normal makeup function and must be available. Specific procedural 
controls are provided to prevent overpressurization during this activity. Note 3 
indicates that the requirements are not applicable during emergency RCS makeup.
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This exception is necessary to enhance the response capability to a loss of decay 
heat removal event without violating the TS (Ref. 11). Note 4 indicates that the 
requirements are not applicable during valve maintenance. This exception allows 
maintenance to be performed during these shutdown conditions rather than at 
power when the HPI is required to be OPERABLE for the ECCS function.  

SR 3.4.11.3 is modified by a Note which indicates that the requirements are not 
applicable during ASME Section XI testing. This exception provides for required 
testing during these shutdown conditions rather than at power when the CFT is 
required to be OPERABLE.  

SR 3.4.11.4 

OPERABLE pressure relief capability must be provided to prevent 
overpressurization due to Inadvertent full makeup system operation. Such a vent 
keeps the pressure from full makeup flow within the LCO limit. OPERABLE 
pressure relief capability may be provided by an OPERABLE ERV, or by 
depressurizing the RCS and providing an alternate RCS vent path.  

For the ERV to be considered OPERABLE, its block valve must be open, its lift 
setpoint must be set at <460 psig, testing must have proven its ability to open at 
that setpoint, and motive power must be available to the two valves and their control 
circuits. The parameter value of 460 psig does not contain allowances for 
instrument uncertainty. Additional allowances for instrument uncertainty are 
contained in the implementing procedures.  

With the RCS depressurized, acceptable alternate vent paths include: a) removing 
a pressurizer safety valve; b) locking the ERV in the open position and disabling its 
block valve in the open position; c) removing a SG primary manway; c) removing a 
SG primary hand hole cover, d) removing all control rod drive top closure 
assemblies (excluding reactor vessel level probe); and e) removing a pressurizer 
manway.  

For a vent path not locked open, the Frequency is every 12 hours. For a locked 
open vent path, the required Frequency is every 31 days.  

The Frequency intervals are considered adequate based on operating practice to 
determine adequacy of pressure relief capability and verify operation within the 
safety analysis.  

SR 3.4.11.5 

A functional test of the ERV is required to verify the capability of the ERV to open 
when required.  

The 18 month Frequency considers a typical refueling cycle and industry accepted 
practice.
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SR 3.4.11.6 

The performance of a CHANNEL CALIBRATION is required every 18 months. The 
CHANNEL CALIBRATION for the LTOP ERV opening logic, including the ERV 
setpoint, ensures that the ERV will be actuated at the appropriate RCS pressure by 
verifying the accuracy of the instrument string. The calibration can only be 
performed in shutdown.  

The 18 month Frequency considers a typical refueling cycle and industry accepted 
practice.  
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1988, and Operating License Amendment 188, (1CNA039703) dated March 14, 
1997.  

8. ANO-1 Request for Exemption (ICANl 19608), dated November 26, 1996, and 
Exemption from Requirements of 10 CFR 50.60, (1CNA039702) dated March 
12,1997.  

9. 10 CFR 50.36.  

10. ANO-1 Ucense Amendment Request (1CAN059008), dated May 22, 1990, and 
Operating Ucense Amendment 138, (1CNAl 19002) dated November 1, 1990.
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B 3.4 REACTOR COOLANT SYSTEM 

B 3.4.12 RCS Specific Activity 

BASES 

BACKGROUND 

The Code of Federal Regulations, 10 CFR 100 (Ref. 1), specifies the maximum 
dose to the whole body and the thyroid an individual at the site boundary can 
receive for 2 hours during an accident The limits on specific activity ensure that the 
doses are held to a small fraction of the 10 CFR 100 limits during analyzed 
transients and accidents.  

The RCS specific activity LCO limits the allowable concentration level of 
radionuclides in the reactor coolant. The LCO limits are established to minimize the 
offsite radioactivity dose consequences in the event of a steam generator tube 
rupture (SGTR) accident.  

The LCO contains specific activity limits for both DOSE EQUIVALENT 1-131 and 
total specific activity. The allowable levels are intended to limit the 2 hour dose at 
the site boundary to a small fraction of the 10 CFR 100 dose guideline limits.  

APPLICABLE SAFETY ANALYSES 

The LCO limits on the specific activity of the reactor coolant ensure that the 
resulting 2 hour doses at the site boundary will not exceed a small fraction of the 
10 CFR 100 dose guideline limits following an SGTR accident. The thyroid dose 
conversion factors used in the calculation of DOSE EQUIVALENT 1-131 are 
identified in Section 1.1, "Definitions." 

Rupture of a steam generator tube would allow primary coolant activity to enter the 
secondary coolant. The major portion of this activity is noble gases and would be 
released to the atmosphere from the condenser vacuum pump or a relief valve.  
Activity would continue to be released until the operator could reduce the primary 
system pressure below the setpoint of the secondary relief valves and could isolate 
the faulty steam generator. The worst credible set of circumstances is considered 
to be a double-ended break of a single steam generator tube, followed by isolation 
of the faulty steam generator within 34 minutes after the tube break. Assuming the 
full differential pressure across the steam generator, no more than one-quarter of 
the total primary coolant could be released to the secondary coolant In this period.  
The decay heat during this period of 1 hour for pressure reduction will generate 
steam in the secondary system representing less than 15 weight percent of the 
secondary system.
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The parameters assumed in the dose analysis (Ref. 2) for the single steam 
generator tube failure included the following values: 

1. total primary coolant volume (mass) = 5.2 x 10s lbs.  

2. total secondary coolant volume (mass) = 2 x 10` lbs.  

3. leakage rate from primary to secondary system = 1 gpm.  

4. fission product decay heat energy for 1 hour = 1.56 x 10ý BTU.  

5. steam mass released to environs = 2.84 x 10 lbs.  

6. primary coolant released to secondary (34 minutes) = 8.7 x 10` lbs.  

7. minimum primary to secondary Iodine equilibrium activity ratio = 20 to I (for 
I gpm leakage).  

8. DOSE EQUIVALENT 1-131 specific activity = 3.5 jiCVgm (Primary).  

9. DOSE EQUIVALENT 1-131 specific activity = 0.17 pCVgm (Secondary).  

10. total specific activity in primary = 72/E pCVgm.  

11. X/Q = 7.0 x 10' sec/mr3 at limiting point beyond site boundary of 
1046 meters for 30 m release height - equivalent to ground level release due 
to topography including building wake effect for 5 percentile meteorology.  

12. total radioactivity in primary coolant released to secondary coolant released 
to environs.  

13. ten percent of the combined radioiodine activity from primary activity in 
secondary coolant and secondary activity present in steam mass (released 
to environs) assumed released to environs.  

The whole body dose resulting from immersion in the cloud containing the released 
activity would include both gamma and beta radiation. The gamma dose is 
dependent on the finite size and configuration of the cloud. However, the analysis 
employed the simple model of the semi-infinite cloud, which gives an upper limit to 
the potential gamma dose. The semi-infinite cloud model is applicable to the beta 
dose, because of the short range of beta radiation in air. The resulting whole body 
dose was determined to be less than 0.5 Rem for this accident.  

The thyroid dose from the steam generator tube rupture accident has been 
analyzed assuming a tube rupture at full load and loss of offsite power at the time 
of the reactor trip, which results in steam release through the relief valves In the 
period before the faulty steam generator is isolated and primary system pressure is 
reduced. The limiting iodine activities for the primary and secondary systems are 
used in the initial conditions. One-tenth of the iodine contained in the liquid which is
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converted to steam and passed through the relief valves is assumed to reach the 
site boundary. The resulting thyroid dose from the combined primary and secondary 
iodine activity released to the environs was determined to be 1.5 Rem for this 
accident.  

The limit for secondary iodine activity is consistent with the limits on primary system 
iodine activity and primary-to-secondary leakage of I gpm. If the activity should 
exceed the specified limits following a power transient, the major concern would be 
whether additional fuel defects had developed bringing the total to above expected 
levels. From the observed removal of excess activity by decay and cleanup, it 
should be apparent whether activity is returning to a level below the specification 
limit Appropriate action to be taken to bring the activity within specification include 
one or more of the following: gradual decrease in power to a lower base power, 
increase in letdown flow rate, and venting of the makeup tank gases to the waste 
gas decay tanks.  

The analysis shows the radiological consequences of an SGTR accident are within 
a small fraction of the Reference I dose guideline limits.  

RCS Specific Activity satisfies Criterion 2 of 10 CFR 50.36 (Ref. 3).  

LCO 

The specific iodine activity is limited to < 3.5 gCVgm DOSE EQUIVALENT 1-131, 
and the total specific activity in the primary coolant is limited to the number of 
,iCVgm equal to 72 divided by E. The limit on DOSE EQUIVALENT 1-131 ensures 
the 2 hour thyroid dose to an individual at the site boundary during the SGTR will be 
a small fraction of the allowed thyroid dose. The limit on total specific activity 
ensures the 2 hour whole body dose to an individual at the site boundary during the 
SGTR will be a small fraction of the allowed whole body dose.  

The analysis shows that the 2 hour site boundary dose levels are within acceptable 
limits. Violation of the LCO may result in reactor coolant radioactivity levels that 
could, in the event of an SGTR, lead to site boundary doses that exceed the 
10 CFR 100 dose guideline limits.  

APPLICABILITY 

In MODES I and 2, and in MODE 3 with RCS average temperature > 500°F, 
operation within the LCO limits for DOSE EQUIVALENT 1-131 and total specific 
activity are necessary to limit the potential consequences of an SGTR to within the 
acceptable site boundary dose values.  

For operation in MODE 3 with RCS average temperature < 500°F, and in MODES 4 
and 5, the release of radioactivity in the event of an SGTR is unlikely since the
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saturation pressure of the reactor coolant is below the lift pressure settings of the 
atmospheric dump valves and main steam safety valves.  

ACTIONS 

A.1 

With the specific activity of the reactor coolant greater than the LCO limits, the 
specific activity must be restored to within limits within 24 hours. The Completion 
Time of 24 hours is adequate to determine and implement appropriate actions to 
return specific activity to within limits.  

B.1_ 

If the Required Action and associated Completion Time are not met, the reactor 
must be brought to MODE 3 with RCS average temperature < 500"F within 6 hours.  
Placing the unit in MODE 3 and RCS average temperature < 5000F lowers the 
saturation pressure of the reactor coolant below the setpoints of the main steam 
safety valves, and prevents venting the SG to the environment in an SGTR event.  
The Completion Time of 6 hours is required to reach MODE 3 from full power 
conditions in an orderly manner and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.12.1 

SR 3.4.12.1 requires performing a gamma isotopic analysis as a measure of the 
total specific activity of the reactor coolant at least once per 7 days. The total 
specific activity analysis consists of the quantitative measurement of the total 
activity of the primary coolant in units of microcuries per gram (ICi/gm). The total 
primary coolant activity is the sum of the degassed beta-gamma activity and the 
total of all identified gaseous activities 15 minutes after the primary system is 
sampled and any identified beta emitters (i.e., tritium, SR89, SR90, etc.). This 
Surveillance provides an indication of any Increase in gross specific activity.  

Trending the results of this Surveillance allows proper remedial action to be taken 
before reaching the LCO limit under normal operating conditions. The Surveillance 
is applicable in MODES 1 and 2, and in MODE 3 with RCS average temperature at 
least 5000F. The 7 day Frequency is based on the low probability of a gross fuel 
failure during that time period.
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SR 3.4.12.2 

This Surveillance is performed in MODE 1 only to ensure the iodine remains within 
limit during normal operation and following fast power changes when fuel failure is 
more apt to occur. The 14 day Frequency is adequate to trend changes in the 
Iodine activity level considering gross specific activity is monitored every 7 days.  

SR 3.4.12.3 

SR 3.4.12.3 requires radiochemical analysis for E determination every 184 days.  
The E determination directly relates to the LCO and is required to verify plant 
operation within the total specific activity LCO limit. The Frequency of 184 days 
recognizes E does not change rapidly.  

The radiochemical analysis consists of the quantitative measurement of the activity 
for each radionuclide which is Identified in the primary coolant 15 minutes after the 
primary system is sampled. The activities for the individual isotopes are used in the 
determination of E. Iodine isotopic activities are weighted to give DOSE 
EQUIVALENT 1-131 activity.  

This SR is modified by a NOTE that requires the determination be performed within 
31 days after a minimum of 2 EFPD and 20 days of MODE 1 operation have 
elapsed since the reactor was last subcdtical for at least 48 hours. This ensures the 
radioactive materials are at equilibrium so the analysis for E is representative and 
not skewed by a crud burst or other similar abnormal event.  

REFERENCES 

1. 10CFR100.11.  

2. ANO-1 Operating License Amendment 2, (1CNA057502) dated May 9, 1975.  

3. 10 CFR 50.36.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.13 RCS Operational LEAKAGE 

BASES 

BACKGROUND 

Components that contain or transport the coolant to or from the reactor core make 
up the RCS. During plant life, the joint and valve interfaces can produce varying 
amounts of reactor coolant LEAKAGE, through either normal operational wear or 
mechanical deterioration. The purpose of the RCS Operational LEAKAGE LCO is 
to limit LEAKAGE from these sources to amounts that do not compromise safe 
operation. This LCO specifies the types and amounts of allowable LEAKAGE.  

SAR Section 1.4, GDC 30 (Ref. 1), requires means for detecting and, to the extent 
practical, identifying the source of reactor coolant LEAKAGE. Regulatory 
Guide 1.45 (Ref. 2) describes acceptable criteria for selecting Leakage Detection 
Systems. Reference 3 provides a comparison of the ANO-1 RCS leak detection 
systems to Regulatory Guide 1.45 (Ref. 2).  

The safety significance of RCS LEAKAGE varies widely depending on its source, 
rate, and duration. Therefore, detecting and monitoring reactor coolant LEAKAGE 
into the reactor building are necessary.  

A limited amount of leakage inside the reactor building is expected from auxiliary 
systems that cannot be made leaktight Leakage from these systems should be 
detected, located, and Isolated from the reactor building atmosphere, If possible, to 
not interfere with RCS leakage detection.  

This LCO deals with protection of the reactor coolant pressure boundary (RCPB) 
from degradation. The consequences of violating this LCO Include increasing the 
probability of a loss of coolant accident (LOCA). However, the ability to monitor 
leakage provides advance warning to permit unit shutdown before a LOCA occurs.  
This advantage has been shown by "leak before break" studies.  

APPLICABLE SAFETY ANALYSES 

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event. The safety analysis for an event resulting in steam discharge to the 
atmosphere assumes I gpm primary to secondary LEAKAGE as the initial 
condition.
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Primary to secondary LEAKAGE is a factor in the radioactivity releases resulting 
from a steam line break (SLB) accident. To a lesser extent, other accidents or 
transients Involve secondary steam release to the atmosphere, such as a steam 
generator tube rupture (SGTR). The leakage contaminates the secondary fluid.  

The SAR (Ref. 4) analysis for SGTR assumes the contaminated secondary fluid is 
released via turbine bypass valves to the condenser. The I gpm primary to 
secondary LEAKAGE is relatively inconsequential.  

The safety analysis for the SLB accident assumes I gpm primary to secondary 
LEAKAGE in one generator as an initial condition. The dose consequences 
resulting from the SLB accident are well within the limits defined in 10 CFR 100.  

RCS leakage detection capabilities and methods are identified and discussed in 
SAR Section 4.2.3.8 (Ref. 5) and in the Bases for LCO 3.4.15, "RCS Leakage 
Detection Instrumentation." 

In MODES I and 2, RCS operational LEAKAGE satisfies Criterion 2 of 
10 CFR 50.36 (Ref. 6). In MODES 3 and 4, RCS operational LEAKAGE satisfies 
Criterion 4 of 10 CFR 50.36.  

LCO 

RCS operational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

No pressure boundary LEAKAGE is allowed, being indicative of material 
deterioration. LEAKAGE of this type is unacceptable as the leak itself could 
cause further deterioration, resulting in higher LEAKAGE. Violation of this 
LCO could result in continued degradation of the RCPB. LEAKAGE past 
seals and gaskets is not pressure boundary LEAKAGE.  

b. Unidentified LEAKAGE 

One gallon per minute (gpm) of unidentified LEAKAGE is allowed as a 
reasonable minimum detectable amount that the reactor building air 
monitoring and reactor building sump level monitoring equipment can detect 
within a reasonable time period. Violation of this LCO could result in 
continued degradation of the RCPB, if the LEAKAGE is from the pressure 
boundary. Controlled reactor coolant pump (RCP) seal leakoff is a normal 
function and is not considered as LEAKAGE.  

c. Identified LEAKAGE 

Up to 10 gpm of identified LEAKAGE is considered allowable because 
LEAKAGE is from known sources that do not interfere with detection of 
unidentified LEAKAGE and is well within the capability of the RCS makeup
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system. Identified LEAKAGE includes LEAKAGE to the reactor building 
from specifically known and located sources and LEAKAGE through a SG to 
the secondary system, but does not include pressure boundary LEAKAGE 
or controlled reactor coolant pump (RCP) seal leakoff (a normal function not 
considered LEAKAGE). Violation of this LCO could result in continued 
degradation of a component or system.  

d. Primary to Secondary LEAKAGE through Any One SG 

The 150 gallon per day (0.104 gpm) limit on one SG is intended to assure 
timely shutdown of the plant for appropriate corrective action before rupture 
of the steam generator tube(s) occurs under normal operating or postulated 
accident conditions. These limits also serve to provide added assurance 
that the dosage contribution from tube leakage will be limited to a small 
fraction of 10 CFR 100 (Ref. 7) limits for a design basis steam generator 
tube rupture or main steam line break. Primary to secondary LEAKAGE 
must be included in the total allowable limit for identified LEAKAGE.  

APPLICABILITY 

In MODES 1, 2. 3, and 4, the LEAKAGE limits are required because the RCS is 
pressurized and the potential for RCPB LEAKAGE is greatest.  

In MODES 5 and 6, LEAKAGE limits are not required because the reactor coolant 
pressure is far lower, resulting in lower stresses and reduced potential for 
LEAKAGE.  

LCO 3.4.14, "RCS Pressure Isolation," measures leakage through RCS pressure 
isolation valves (PIVs) and can impact this LCO. Of the two PIVs in series in each 
isolated line, leakage measured through one PIV does not result in RCS LEAKAGE 
when the other is leaktight. If both valves in series leak and result in a loss of 
coolant mass from the RCS, the loss must be included in the allowable identified 
LEAKAGE.  

ACTIONS 

A.1 

If primary to secondary LEAKAGE is in excess of the LCO limits, the LEAKAGE 
must be reduced to within limits within 4 hours. This Completion Time allows time 
to verify leakage rates and reduce LEAKAGE to within limits before the reactor must 
be shut down. This action is necessary to prevent further deterioration of the 
primary to secondary RCPB.
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B.1 

If unidentified LEAKAGE, or identified LEAKAGE, or both, are in excess of the LCO 
limits, the LEAKAGE must be reduced to within limits within 18 hours. This 
Completion Time allows time to verify leakage rates and either identify unidentified 
LEAKAGE or reduce LEAKAGE to within limits before the reactor must be shut 
down. This action is necessary to prevent further deterioration of the RCPB.  

C.1 and C.2 

If any pressure boundary LEAKAGE exists or if the Required Action and associated 
Completion Time of Condition A or B are not met, the reactor must be brought to 
lower pressure conditions to reduce the severity of the LEAKAGE and its potential 
consequences. The reactor must be brought to MODE 3 within 6 hours and 
MODE 5 within 36 hours. This action reduces the LEAKAGE and also reduces the 
factors that tend to degrade the pressure boundary.  

The Completion Times allowed are reasonable, based on operating experience, to 
reach the required conditions from full power conditions in an orderly manner and 
without challenging unit systems. In MODE 5, the pressure stresses acting on the 
RCPB are much lower and further deterioration is much less likely.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.13.1 

Verifying RCS LEAKAGE within the LCO limits ensures that the integrity of the 
RCPB Is maintained. Pressure boundary LEAKAGE would at first appear as 
unidentified LEAKAGE and may be positively identified by inspection. Total 
LEAKAGE is determined by performance of an RCS water Inventory balance.  

The RCS water inventory balance must be performed with the reactor at steady 
state operating conditions (stable temperature, power level, pressurizer and 
makeup tank levels, makeup and letdown, and RCP seal injection and return flows) 
at or near operating pressure. Therefore, a Note is added allowing that this SR is 
not required to be performed until 12 hours after establishing steady state operation 
at or near operating pressure (i.e., at or near 2155 psig). The 12 hour allowance 
provides sufficient time to collect and process all necessary data after stable unit 
conditions are established.  

Steady state operation is required to perform a proper water inventory balance 
since calculations during maneuvering are not useful. For RCS operational 
LEAKAGE determination by water inventory balance, steady state is defined as 
stable RCS pressure, temperature, power level, pressurizer and makeup tank 
levels, makeup and letdown, and RCP pump seal injection and return flows.
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An early warning of pressure boundary LEAKAGE or unidentified LEAKAGE is 
provided by the systems that monitor the reactor building atmosphere radioactivity 
and the reactor building sump level. These leakage detection systems are specified 
in LCO 3.4.15, "RCS Leakage Detection Instrumentation.0 

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and recognizes 
the importance of early leakage detection in the prevention of accidents.  

SR 3.4.13.2 

This SR provides the means necessary to determine SG OPERABILITY in an 
operational MODE. The requirement to demonstrate SG tube Integrity in 
accordance with the Steam Generator Tube Surveillance Program emphasizes the 
importance of SG tube integrity, even though this Surveillance cannot be performed 
at normal operating conditions.  

REFERENCES 

1. SAR, Section 1.4, GDC 30.  

2. Regulatory Guide 1.45, Reactor Coolant Pressure Boundary Leakage Detection 
Systems, May 1973.  

3. Information Submittal - Comparison of ANO-1 RCS Leak Detection Systems to 
Regulatory Guide 1.45 (1CAN108607), dated October 14, 1986.  

4. SAR, Chapter 14.  

5. SAR, Section 4.2.3.8.  

6. 10 CFR 50.36.  

7. 10 CFR 100.

B 3.4.13-5 1/28/2000ANO-1



RCS PIV Leakage 
B 3.4.14 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage 

BASES 

BACKGROUND 

RCS pressure isolation valves (PIVs) are identified in Reference I as any two 
normally closed valves in series within the RCS pressure boundary that separate 
the high pressure RCS from an attached low pressure system. During their lives, 
these valves can produce varying amounts of reactor coolant leakage through 
either normal operational wear or mechanical deterioration. The RCS PIV Leakage 
LCO allows RCS high pressure operation when leakage through these valves exists 
in amounts that do not compromise safety.  

The PIV leakage limit applies to each individual isolation check valve which is 
closest to the reactor vessel in the decay heat system injection lines and to each 
parallel pair of check valves which protect an individual low pressure injection line 
(Ref. 1). Leakage through both series PIVs in a line must be included as part of the 
Identified LEAKAGE, governed by LCO 3.4.13, "RCS Operational LEAKAGE." This 
is true during operation only when the loss of RCS mass through two series valves 
is determined by a water inventory balance (SR 3.4.13.1). A known component of 
the identified LEAKAGE before operation begins is the least of the two individual 
leakage rates determined for leaking series PIVs during the required surveillance 
testing; leakage measured through one PIV in a line is not RCS operational 
LEAKAGE if the other is leaktight.  

Although this specification provides a limit on allowable PIV leakage rate, its main 
purpose is to prevent overpressure failure of the low pressure portions of 
connecting systems. Leakage exceeding the limit is an indication that the PIVs 
between the RCS and the connecting systems are degraded or degrading.  
PIV leakage could lead to overpressurization of the low pressure piping or 
components. Failure consequences could be a loss of coolant accident (LOCA) 
outside of the reactor building, an unanalyzed accident that could degrade low 
pressure injection capability.  

The 1975 NRC "Reactor Safety Study" (Ref. 2) identified potential intersystem 
LOCAs as a significant contributor to the risk of core melt.  

A subsequent study (Ref. 3) evaluated various PIV configurations to determine the 
probability of intersystem LOCAs. In 1981, PIV requirements were issued as an 
order for modification of the ANO-1 Operating License (Ref. 1).  

PIVs are provided to isolate the RCS from the low pressure portion of the Decay 
Heat Removal (DHR) System.
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Violation of this LCO could result in continued degradation of a PIV, which could 
lead to overpressurization of the DHR System and the loss of the integrity of a 
fission product barrier.  

APPLICABLE SAFETY ANALYSES 

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event Reference 2 identified potential intersystem LOCAs as a significant 
contributor to the risk of core melt. The dominant accident sequence in the 
intersystem LOCA category Is the failure of the low pressure portion of the DHR 
System outside of the reactor building. The accident is the result of a postulated 
failure of the PIVs, which are part of the reactor coolant pressure boundary (RCPB), 
and the subsequent pressurization of the DHR System. Overpressurization failure 
of the DHR low pressure line would result in a LOCA outside the reactor building 
and subsequent risk of core melt.  

Reference 3 evaluated various PIV configurations, leakage testing of the valves, 
and operational changes to determine the effect on the probability of intersystem 
LOCAs. This study concluded that periodic leakage testing of the PIVs can 
substantially reduce the probability of an intersystem LOCA.  

RCS PIV Leakage satisfies Criterion 4 of the 10 CFR 50.36 (Ref. 4).  

LCO 

RCS PIV leakage is identified LEAKAGE into closed systems connected to the 
RCS. Isolation valve leakage is usually on the order of drops per minute. Leakage 
that increases significantly suggests that something is operationally wrong and 
corrective action must be taken.  

The LCO PIV leakage limit is 5 gpm.  

Reference 5 permits leakage testing at a lower pressure differential than between 
the specified maximum RCS pressure and the normal pressure of the connected 
system during RCS operation (the maximum pressure differential) in those types of 
valves in which the higher service pressure will tend to diminish the overall leakage 
channel opening. In such cases, the observed rate may be adjusted to account for 
the maximum pressure differential by assuming leakage is directly proportional to 
the square root of the pressure differential.  

The LCO is modified by a Note which indicates that in MODE 4, valves in the DHR 
flow path are not required to meet the requirements of this LCO when in, or during 
the transition to or from, the DHR mode of operation.
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APPLICABILITY 

In MODES 1, 2, 3, and 4, this LCO applies because the PIV leakage potential is 
greatest when the RCS is pressurized.  

In MODES 5 and 6, leakage limits are not provided because the lower reactor 
coolant pressure results in a reduced potential for leakage and for a LOCA outside 
the reactor building.  

ACTIONS 

The ACTIONS are modified by two Notes. Note I is added to provide clarification 
that each flow path allows separate entry into a Condition. This is allowed based 
upon the functional Independence of the flow path. Note 2 requires an evaluation 
of affected systems if a PIV is inoperable.  

The Required Action may have degraded the ability of the interconnected system to 
perform Its safety function.  

A.1 and A.2 

The leaking flow path must be isolated by two valves. When using this automatic 
MOV for isolation, deactivation makes the low pressure injection subsystem of one 
train of the ECCS inoperable since the MOV must automatically open to provide the 
LPI ECCS function. The ECCS Specification will effectively limit continued 
operation.  

Required Action A.1 requires that the isolation must be performed within 4 hours.  
Four hours provides time to Isolate the affected system and restricts the operation 
with leaking isolation valves.  

B.1 

The inoperability of the DHR autoclosure interlock renders the DHR suction isolation 
valves incapable of isolating In response to a high pressure condition and 
preventing inadvertent opening of the valves at RCS pressures In excess of the 
DHR systems design pressure. If the DHR autoclosure interlock is required and 
inoperable, operation may continue as long as the DHR suction penetration is 
closed by at least one closed manual or deactivated automatic valve within 4 hours.  
This action accomplishes the purpose of the autoclosure function.  

C.1 and C.2 

If Required Actions and associated Completion Times are not met, the unit must be 
brought to a MODE in which the requirement does not apply.
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To achieve this status, the unit must be brought to MODE 3 within 6 hours and to 
MODE 5 within 36 hours. This Required Action may reduce the leakage and also 
reduces the potential for a LOCA outside the reactor building. The allowed 
Completion Times are reasonable based on operating experience, to reach the 
required unit conditions from full power conditions in an orderly manner and without 
challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.14.1 

Performance of leakage testing on RCS pressure isolation check valve(s) is 
required to verify that leakage is below the specified limit and to identify leaking 
valve(s). The leakage limit of 5 gpm maximum applies to each isolation check valve 
which Is closest to the reactor vessel in the DHR System injection lines (DH-14A 
and DH-14B) and to each parallel pair of check valves which protect an individual 
low pressure Injection line (total for DH-13A and DH-17, and total for DH-13B and 
DH-18). Leakage testing requires a stable pressure condition. Reference 5 permits 
leakage testing at a lower pressure differential than between the specified 
maximum RCS pressure and the normal pressure of the connected system during 
RCS operation (the maximum pressure differential) in those types of valves in which 
the higher service pressure will tend to diminish the overall leakage channel 
opening. In such cases, the observed rate may be adjusted to account for the 
maximum pressure differential by assuming leakage is directly proportional to the 
square root of the pressure differential.  

If the in series PIVs are not separately leakage tested, one valve may have failed 
completely and not be detected if the other valve in series meets the leakage 
requirement. In this situation, the protection provided by redundant in series valves 
would be lost.  

Testing is to be performed on a Frequency consistent with 10 CFR 50.55a(g) (Ref.  
6) as contained in the Inservice Testing Program, and allowed by the American 
Society of Mechanical Engineers (ASME) Code, Section XI (Ref. 5). This 
Frequency is based on the need to perform such surveillances under conditions 
that apply during an outage and the potential for an unplanned transient if the 
Surveillance were performed with the unit at power.  

The leakage surveillance is to be performed at the RCS pressure associated with 
MODES I and 2. This permits leakage testing at high differential pressures with 
stable conditions not possible in the MODES with lower pressures.  

To satisfy ALARA requirements, leakage may be measured indirectly (as from the 
performance of pressure indicators) If accomplished in accordance with approved 
procedures and supported by computations showing that the method is capable of 
demonstrating valve compliance with the leakage criteria.
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Entry into MODES 3 and 4 Is allowed to establish the necessary differential 
pressures and stable conditions to allow for performance of this Surveillance. The 
Note that allows this provision is complimentary to the Frequency of prior to entry 
into MODE 2 whenever the unit has been in MODE 5 for 7 days or more, if leakage 
testing has not been performed in the previous 9 months.  

SR 3.4.14.2. SR 3.4.14.3. SR 3.4.14.4. and SR 3.4.14.5 

Verifying that the DHR autoclosure interlocks are OPERABLE ensures that RCS 
pressure will not over pressurize the DHR system. The interlock(s) that prevent the 
valves from being opened and that close the valves are designed to protect the 
DHR System from gross overpressurization. Although the specified values Include 
certain process measurement uncertainties, additional allowances for instrument 
uncertainty are contained in the implementing procedures. The relief valve setting 
for the DHR System is < 450 psig. The 18 month Frequency is based on the need 
to perform this Surveillance under the conditions that apply during a plant outage 
and on the potential for an unplanned transient if the Surveillance was performed 
with the reactor at power. The 18 month Frequency is also acceptable based on 
consideration of the design reliability (and confirming operating experience) of the 
equipment 

REFERENCES 

1. "Order for Modification of Ucense Concerning Primary Coolant System Pressure 
Isolation Valves," Issued Apdl 20, 1981.  

2. NUREG-75/014, Reactor Safety Study, Appendix V, October 1975.  

3. NUREG-0677, The Probability of Intersystem LOCA: Impact Due to Leak 
Testing and Operational Changes, May 1980.  

4. 10 CFR 50.36.  

5. ASME, Boiler and Pressure Vessel Code, Section XI.  

6. 10 CFR 50.55a(g).
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.15 RCS Leakage Detection Instrumentation 

BASES 

BACKGROUND 

SAR, Section 1.4, GDC 30 (Ref. 1) requires means for detecting and, to the extent 
practical, identifying the location of the source of RCS LEAKAGE. Regulatory 
Guide 1.45 (Ref. 2) describes acceptable criteria for selecting leakage detection 
systems.  

Leakage detection systems must have the capability to detect significant reactor 
coolant pressure boundary (RCPB) degradation as soon after occurrence as 
practical to minimize the potential for propagation to a gross failure. Thus, an early 
indication is necessary to permit proper evaluation of all unidentified LEAKAGE.  

Industry practice has shown that water flow changes of 0.5 to 1.0 gpm can readily 
be detected in contained volumes by monitoring changes in water level, in flow rate, 
or in the operating frequency of a pump. The reactor building sump used to collect 
unidentified LEAKAGE is instrumented to detect increases of 1.0 gpm in the fill 
rates. This sensitivity is acceptable for detecting increases in unidentified 
LEAKAGE.  

The reactor coolant contains radioactivity that, when released to the reactor 
building, can be detected by radiation monitoring instrumentation. Radioactivity 
detection systems are Included for monitoring both particulate and gaseous 
activities because of their sensitivities and rapid responses to RCS LEAKAGE.  

Air temperature and pressure monitoring methods may also be used to Infer 
unidentified LEAKAGE to the reactor building. Reactor building temperature and 
pressure fluctuate slightly during unit operation, but a rise above the normally 
indicated range of values may indicate RCS LEAKAGE into the reactor building.  
The relevance of temperature and pressure measurements are affected by reactor 
building free volume and, for temperature, detector location. Indications from these 
instruments can be valuable in recognizing rapid and sizable leakage to the reactor 
building. Temperature and pressure monitors are not required by this LCO.

B 3.4.15-1ANO-1 1/28/2000



RCS Leakage Detection Instrumentation 
B 3.4.15 

APPLICABLE SAFETY ANALYSES 

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event. Therefore, the need to evaluate the severity of an alarm or an indication 
is important to the operators, and the ability to compare and verify with indications 
from other systems is necessary. The system response times and sensitivities are 
described in the SAR (Ref. 3).  

The safety significance of RCS LEAKAGE varies widely depending on its source, 
rate, and duration. Therefore, detecting and monitoring reactor coolant LEAKAGE 
into the reactor building are necessary.  

In MODES 1 and 2, RCS leakage detection instrumentation satisfies Criterion I of 
10 CFR 50.36 (Ref. 4). In MODES 3 and 4, RCS leakage detection Instrumentation 
satisfies Criterion 4 of 10 CFR 50.36.  

LCO 

One method of protecting against large RCS LEAKAGE derives from the ability of 
instruments to rapidly detect small leaks. This LCO requires instruments of diverse 
monitoring principles to be OPERABLE to provide a high degree of confidence that 
small leaks are detected in time to allow actions to place the unit in a safe condition 
when RCS LEAKAGE Indicates possible RCPB degradation.  

The LCO requirements are satisfied when monitors of diverse measurement means 
are available. Thus, the reactor building sump monitor, in combination with a 
particulate or gaseous radioactivity monitor, provides an acceptable minimum.  

APPLICABILITY 

Because of elevated RCS temperature and pressure in MODES 1, 2, 3, and 4, RCS 
leakage detection instrumentation is required to be OPERABLE.  

In MODE 5 or 6, the temperature and pressure are maintained low. Since the 
temperatures and pressures are lower than those for MODES 1, 2, 3, and 4, the 
likelihood of leakage and crack propagation is sufficiently smaller. Therefore, the 
requirements of this LCO are not applicable in MODES 5 and 6.

B 3.4.15-2 1/28/2000ANO-1



RCS Leakage Detection Instrumentation 
B 3.4.15 

ACTIONS 

The Actions are modified by a Note indicating that the provisions of LCO 3.0.4 do 
not apply. As a result, a MODE change is allowed when the sump and required 
radiation monitors are inoperable. This allowance is provided because other 
instrumentation is available to monitor RCS LEAKAGE.  

A.1 and A.2 

With the required reactor building sump monitor inoperable, no other form of 
sampling can provide the equivalent information.  

However, the reactor building atmosphere activity monitor will provide indications of 
changes In leakage. Together with the atmosphere monitor, performing the periodic 
surveillance for RCS inventory balance, SR 3.4.13.1, at an increased frequency of 
24 hours provides Information that Is adequate to detect leakage. A Note is added 
allowing that SR 3.4.13.1 is not required to be performed until 12 hours after 
establishing steady state operation (stable temperature, power level, pressurizer 
and makeup tank levels, makeup and letdown, and RCP seal injection and return 
flows) at or near operating pressure. The 12 hour allowance provides sufficient 
time to collect and process all necessary data after stable unit conditions are 
established.  

Restoration of the required sump monitor to OPERABLE status is required to regain 
the function in a Completion Time of 30 days after the monitor's failure. This time is 
acceptable considering the Frequency and adequacy of the RCS water inventory 
balance required by Required Action A.1.  

B.1.1. B.1.2, and B.2 

With the required gaseous or particulate reactor building atmosphere radioactivity 
monitoring instrumentation channel inoperable, alternative action is required. Either 
grab samples of the reactor building atmosphere must be taken and analyzed or 
water inventory balances, in accordance with SR 3.4.13.1, must be performed to 
provide alternate periodic information. With a sample obtained and analyzed or a 
water inventory balance performed every 24 hours, the reactor may be operated for 
up to 30 days to allow restoration of at least one of the radioactivity monitors.  

The 24 hour interval provides periodic information that is adequate to detect 
leakage. A Note is added allowing that SR 3.4.13.1 is not required to be performed 
until 12 hours after establishing steady state operation (stable temperature, power 
level, pressurizer and makeup tank levels, makeup and letdown, and RCP seal 
injection and return flows) at or near operating pressure. The 12 hour allowance 
provides sufficient time to collect and process all necessary data after stable unit 
conditions are established. The 30 day Completion Time recognizes at least one 
other form of leak detection is available.
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C.1 and C.2 

If the Required Action and associated Completion Time are not met, the unit must 
be brought to a MODE in which the LCO does not apply. To achieve this status, the 
unit must be brought to at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.  

D.1 

With both required monitors inoperable, no indicated means of monitoring leakage 
are available, and immediate plant shutdown in accordance with LCO 3.0.3 is 
required.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.15.1 

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of the required 
reactor building atmosphere radioactivity monitor. The check gives reasonable 
confidence that each channel is operating properly. The Frequency of 12 hours is 
based on instrument reliability and is reasonable for detecting off normal conditions.  

SR 3.4.15.2 

SR 3.4.15.2 requires the performance of a CHANNEL FUNCTIONAL TEST of the 
required reactor building atmosphere radioactivity monitor. The test ensures that 
the monitor can perform its function in the desired manner. The test verifies the 
alarm function and relative accuracy of the instrument string. The Frequency of 
92 days considers instrument reliability, and operating experience has shown it 
proper for detecting degradation.  

SR 3.4.15.3 and SR 3.4.15.4 

These SRs require the performance of a CHANNEL CALIBRATION for each of the 
required RCS leakage detection instrumentation channels. The calibration verifies 
the accuracy of the instrument string, including the instruments located inside the 
reactor building. The Frequency of 18 months is a typical refueling cycle and 
considers channel reliability. Additionally, operating experience has shown this 
Frequency is acceptable.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.4B: Reactor Coolant S-stem 

Note: The ITS Section 3.4B package includes the following ITS: ITS 3.4.9 Pressurizer 
ITS 3.4.10 Pressurizer Safety Valves ITS 3.4.11 Low Temperature Overpressure Protection (LTOP) ITS 3.4.12 RCS Specific Activity ITS 3.4.13 RCS Operational Leakage ITS 3.4.14 RCS Pressure Isolation ITS 3.4.15 RCS Leakage Detection Instrumentation 

which address the following NUREG,1430 RSTS: 
RSTS 3.4.9 Pressurizer 
RSTS 3.4.10 Pressurizer Safety Valves RSTS 3.4.11 Pressurizer Power Operated Relief Valve (PORV) - Not used RSTS 3.4.12 Low Temperature Overpressure Protection (LTOP) System RSTS 3.4.13 RCS Operational Leakage RSTS 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage RSTS 3.4.15 RCS Leakage Detection Instrumentation RSTS 3.4.16 RCS Specific Activity 

ADMINSTRATIVE 

Al The designated change represents a non-technical, non-intent change to the Arkansas Nuclear One, Unit I Current Technical Specifications (CTS) made to make the ANO-I Improved Technical Specifications (ITS) consistent with the Babcock and Wilcox (B&W) revised Standard Technical Specification (RSTS), NUREG-1430, Revision 1.  This change does not alter the requirements of the CTS or RSTS. Examples of this type of change include: wording preference; convention adoption; editorial, numbering and formatting changes; and hierarchy structure.  
A2 The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will be identified for retention in the ITS Bases.  

A3 The CTS 3.1.3.6 requirements for 2 out of 3 emergency powered pressurizer heater groups to be OPERABLE are revised to require that a minimum of 126 kW of pressurizer heaters be OPERABLE. Since the 2 out of 3 was specified to assure a minimum of 126 kW were available, as indicated in the CTS Bases, this is considered an administrative change consistent with NUREG-1430.  
A4 The CTS 3.1.6.6 requirements which prevent reactor restart until compliance is restored are not specifically identified in ITS 3.4.13. ITS LCO 3.0.4 provides the same 

restrictions, therefore, specific identification of the restriction is unnecessary This is considered an administrative change due only to application and format consistent with NUREG-1430.  
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A5 An explicit Surveillance Requirement (SR 3.4.13.2) is included to verify steam 
generator tube integrity in accordance with the Steam Generator Tube Inspection 
Program. Such verifications are required by CTS 4.18 which has been moved to the 
Administrative Controls Section of the ITS. Therefore, this SR is merely a direction to 
implement the program and is, therefore, considered an administrative change in format 
consistent with NUREG-1430.  

A6 CTS Table 4.1-3, Note (11) is omitted from ITS. This Note was only applicable until 
the end of Cycle 2 operation which was completed in the 1970's. As such, this Note 
provides no current or future requirements and its omission is purely administrative.  

A7 An explicit Applicability of MODES 1, 2, 3, and 4 is included in ITS 3.4.14.  
CTS 3.1.6.9 contains no such applicability statement but noncompliance results in the 
unit ultimately being placed in cold shutdown (ITS MODE 5). Therefore, the addition 
of this explicit Applicability statement is considered to be equivalent and a purely 
administrative change.  

Additionally, ITS 3.4.14 ACTIONS Note 1 is included to allow separate Condition 
entry for each flow path. The actions required by CTS 3.1.6.9 currently allow multiple 
entries, although not explicitly identified, since the actions require only the isolation of 
the affected system. This may be accomplished separately for each flow path within the 
allbwed completion times. Since the addition of the Note retains current allowances, 
this change is considered to be administrative in nature.  

A8 An explicit as-left acceptance criterion is included for ITS SR 3.4.10.1 which is 
equivalent to the Bases for CTS 2.2.2. Since this is currently a requirement for 
OPERABILITY, this change is considered administrative in nature.  

A9 CTS 3.1.3.4 maximum indicated value for pressurizer level (305 inches) contains 
instrumentation uncertainty allowances and is inconsistent with other values in the 
CTS. For example, the minimum required pressurizer level (45 inches) does not 
contain instrumentation uncertainty allowances. Therefore, CTS 3.1.3.4 is 
administratively modified to present the safety analysis values for maximum pressurizer 
level and pressure, which establishes consistency with the minimum value. This change 
also establishes consistency with other parameters presented in the ITS. This change is 
considered to be administrative in that the same instrumentation uncertainty allowances 
for these parameters will exist in the future, and the same actual level limit is presented 
in the Technical Specifications.  

A10 CTS 3.5.1.1 and 3.5.1.2 represent information on the proper action when the number 
of channels is less than required by CTS Table 3.5.1-1. For example, CTS 3.5.1 does 
not clearly specify that the number of channels identified in Table 3.5.1-1, Column 1, 
are required to be OPERABLE, and CTS 3.5.1.2 provides limitations for inoperable 
channels. Similarly, CTS Specifications 4.1 .a and 4.1 .b contain information on the 
proper application of CTS Table 4.1-1. These Specifications and the format of the 
referenced Tables are replaced with the appropriate ITS requirements. The CTS
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markup for these Specifications and Tables does not attempt to depict all of the 
changes required to adopt the ITS format. Rather, the appropriate specific Discussion 
of Change (DOC) is indicated along with the appropriate CTS versus ITS cross
reference. Therefore, this change in format is considered administrative.  

All CTS 3.1.6.2 includes the phrase "(exceeding normal evaporative losses)" which is not 
reflected in ITS. Since this phrase has no practical application, its omission has no 
impact on unit operation and is considered an administrative change.  

A12 LTOP requirements were incorporated into CTS with Amendment 95, and have been 
subsequently modified with Amendments 138, 140, 154, 161 and 188. These 
requirements are reflected in CTS 3.1.2.9, 3.1.2.10, 3.1.2.11, Table 4.1-1, item 60, and 
Table 4.1-2, item 17. Of these CTS 3.1.2.9, 3.1.2.10, and 3.1.2.11 are directly 
reflected in ITS 3.4.11, LCO items c, b, and a, respectively, and the associated CTS 
exceptions are reflected as Notes for each LCO item. Although not explicit in CTS, 
Table 4.1-2, item 17, provides indirect requirements for an OPERABLE electromatic 
relief valve (ERV). Since the ERV requirement is provided only for LTOP purposes, 
it is reflected in LCO item d. These changes are basically format changes and are 
considered to be administrative in nature. (The LTOP alarm logic required to be tested 
by Table 4.1-1, item 60, is addressed by DOC LA2).  

The Applicability for the LTOP provisions is chosen consistent with the LTOP enable 
temperature (from CTS 3.1.2. 10 for the HPI valves) and the associated LTOP analysis.  
One minor difference is the change from "< 262 F' to "< 262 F." However, since this 
change is so small as to be imperceptible and does not impact the actual application, 
this change is also considered to be administrative in nature.  

The change in Applicability for CTS 3.1.2.9 is addressed by DOC L2. The new 
Applicability is also different than CTS 3.1.2.11. "When the RCS pressure boundary is 
intact" is considered to also include MODES 1, 2, and 3, and MODE 4 down to the 
LTOP enable temperature. However, these MODES are enveloped by ITS 3.4.9, 
"Pressurizer," level requirements, and therefore, ITS 3.4.11 need only address the 
remaining MODES down through MODE 6 when the reactor vessel head is on.  
Therefore, this change is also considered to be administrative in nature.  

Additionally, a Note is added to SR 3.4.11.5 to indicate that the SR is only applicable 
when the ERV is credited for pressure relief capability. This prevents the SR from 
being considered not met when the ERV is not required, e.g., when an alternate vent 
path is available. This change is consistent with the LTOP SER recognition that the 
ERV may not always be available and with the application of CTS 3.1.2.11 
requirements for "when the RCS pressure boundary is intact." Therefore, this change 
is necessary only due to ITS format and is considered to be administrative in nature.
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A13 Surveillance frequencies in CTS Table 4.1-1 have been replaced with those from 
NUREG-1430. The CTS and corresponding ITS Frequencies are as follows: 

CTS ITS 
S - Each shift 12 hours 
W - Weekly 7 days 
M - Monthly 31 days 
D - Daily 24 hours 
T/W - Twice per week 96 hours 
Q - Quarterly 92 days 
P - Prior to each startup if Not Used 

not done previous week 
B/M - Every 2 months Not Used 
R - Once every 18 months 18 months 
PC - Prior to going Critical Not Used 

if not done within 
previous 31 days 

NA - Not Applicable Not Used 
SA- SA Twice per Year 184 days 

(Note: Not all Frequencies are applicable to this package.) 

TECHNICAL CHANGE - MORE RESTRICTIVE 

MI Additional details are included to describe the "evaluate RCS leakage" test identified in 
CTS Table 4.1-2, item 6.a. The ITS SR 3.4.13.1 will require performance of an RCS 
water inventory balance which is the primary means of determining RCS leakage. This 
change is an additional restriction on unit operation consistent with NUREG-1430.  

M2 The CTS 3.1.1.3.B requirement for OPERABILITY of one pressurizer safety valve 
while subcritical is retained in ITS 3.4.10 for MODE 3 and MODE 4 with RCS 
temperature above the LTOP enable temperature (LCO 3.4.10, Note 1, and 
SR 3.4.10.1, Note). Appropriate Required Actions are incorporated that provide a 
short time period to exit the MODE of Applicability if the required valve is not restored 
(Required Action C. 1). This is considered a more restrictive change since 
CTS 3.1.1.3..B does not require any action for an inoperable valve, including shutdown 
pursuant to LCO 3.0.3 since it is not applicable. The CTS 3.1.1.3.A default action 
requirements for inoperable pressurizer safety valve(s) is revised to require that the unit 
be in MODE 3 within 6 hours. This is consistent with NUREG Required Action B. 1.  
In MODE 3 (and MODE 4 with RCS temperatures above the LTOP enable 
temperature), the LCO requires one safety valve to be OPERABLE if all RCS openings 
are closed, except for ASME hydrostatic testing. The limitations and exceptions for a 
single OPERABLE safety valve are omitted. Further, if the single safety valve is not 
OPERABLE, i.e., both safety valves are inoperable, the unit will be required to reduce 
temperature to below the LTOP enable temperature where overpressure protection is
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adequately provided by the LTOP requirements. These changes are appropriate to 
assure adequate LTOP. These are additional restrictions on unit operation as discussed 
above.  

Additionally the requirements for OPERABILITY of two pressurizer safety valves is 
expanded from "when the reactor is critical" as identified in CTS 3.1.1.3.A to 
MODES 1 and 2. Since MODE 2 includes operation beginning with kff > 0.99, some 
operation in MODE 2 occurs prior to criticality. Therefore, this is also an additional 
restriction on unit operation consistent with NUREG-1430.  

M3 The CTS is expanded to provide complete Specifications for LTOP. CTS 3.1.2.9, 
3.1.2.10, 3.1.2.11 and Table 4.1-2, item 17 currently provide the requirements 
associated with LTOP. These requirements as reflected in ITS are addressed by 
DOC A12. However, the CTS does not provide specific ACTIONS for situations 
where the CTS LTOP requirements are not met. Conditions A and B provide 
appropriate specific Required Actions and Completion Times for pressurizer level not 
within the required limits. Conditions C and D provide appropriate specific Required 
Actions and Completion Times for insufficient pressure relief capability. Finally, 
Condition E provides appropriate specific Required Actions and Completion Times for 
any other Condition which does not meet the LTOP LCO requirements. These 
ACTIONS provided for ITS 3.4.11 represent additional restrictions on unit operation.  

The CTS also does not provide specific SRs for the associated CFT, HPI, pressurizer 
level, or pressure relief requirements (other than exercising the ERV as required by 
CTS Table 4.1-2, item 17). Specific periodic verification that the LTOP requirements 
are met is incorporated for ITS as SR 3.4.11.1 through SR 3.4.11.6. These specific 
SRs represent additional restrictions on unit operation.  

M4 CTS Table 4.1-2, item 17 requires PORV (also known as the ERV) exercising at the 
end of each refueling outage. This is revised in ITS SR 3.4.11.5 to a Frequency of 
18 months. CTS Table 4.1-2, item 11 is similarly revised from "each refueling outage" 
to "I8 months." This change is appropriate since a fuel cycle is open ended and 
18 months is consistent with the typical length of the fuel cycle. Although the standard 
Frequency of 18 months is intended to coincide with refueling outages, it is possible 
that the time between refueling outages could be more than 18 months. Therefore, this 
change is an additional restriction on unit operation.  

M5 Text in CTS 3.1.6.8 is shown as deleted because it is included in the ITS definition of 
Identified LEAKAGE and is therefore subject to the requirements in ITS 
LCO 3.4.13.c. This text in CTS 3.1.6.8 provided an exception to CTS 3.1.6.1 which 
allowed up to 30 gallons per minute of leakage from reactor coolant system (RCS) 
valves provided it was capable of being returned to the RCS. This exception is 
inconsistent with the intent of the Identified LEAKAGE limitations. Therefore, this 
exception will not exist in the ITS. This change is consistent with NUREG-1430.
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M6 The CTS 3.1.6.7 requirements that the unit be placed in HOT STANDBY within the 

next 6 hours (if the laboratory analysis of the reactor building air sample does not 
determine the RCS leakage to be acceptable) is revised to require the unit to be placed 
in ITS MODE 3. Since the CTS HOT STANDBY requires the unit to be 5 2% RTP 
and ITS MODE 3 is a subcritical condition, this change is an additional restriction on 
unit operation. The activity to reduce the unit to subcritical conditions provides 
consistency within the ITS for shutdown applications. This change is consistent with 
NUREG-1430.  

M7 CTS 3.1.2.9 requirements are extended to be applicable during both cooldown and 
heatup operations. Low temperature overpressure conditions are also possible, and of 
concern, during heatup operation. Therefore, such an Applicability for ITS 3.4.11 is 
consistent with the assumptions of LTOP evaluations performed to date. This is an 
additional restriction on unit operation.  

M8 Not used.  

M9 The CTS 3.1.3.4 requirements for a pressurizer steam bubble are expanded to include 
ITS MODE 4 with the RCS temperature above the LTOP enable temperature.  
ITS 3.4.11 will provide for pressure control below the LTOP enable temperature. An 
additional Required Action (RA B.2) is included to require that the unit be placed in a 
MODE in which ITS 3.4.9 is not applicable. This additional Applicability is provided 
to prevent water solid RCS operation during heatup and cooldown which may result in 
rapid pressure fluctuations due to normal operational perturbations such as a pump 
start. An SR (3.4.9.1) is also included to periodically verify the pressurizer water level 
is being maintained consistent with the safety analysis assumptions. CTS 3.1.3.4 
provides appropriate acceptance limits for this new SR, but the Frequency is not 
specified in CTS. These changes are additional restrictions on unit operation consistent 
with NUREG-1430.  

CTS 3.1.3.6 requirements for OPERABLE pressurizer heaters are expanded to include 
ITS MODE 3. The Applicability is extended since MODE 3 is also a condition which 
would present a significant demand, in the event of a loss of offsite power, for 
maintaining the RCS in a hot pressurized condition with loop subcooling for an 
extended period. The LCO Note is included to address the difference in Applicability 
for the pressurizer water level and the heaters, i.e., the heaters are not required in ITS 
MODE 4. An additional Required Action (RA D. 1) is included to require that the unit 
be placed in hot shutdown (ITS MODE 3) in 6 hours. This Required Action places the 
unit in a condition with reduced potential thermal energy should a LOCA occur. The 
6 hour Completion Time provides a reasonable, consistent time to reach MODE 3, 
based on experience. These changes are additional restrictions on unit operation 
consistent with NUREG-1430.  

M10 Not used.  

M11 Not used.
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M12 CTS 3.1.4.1 requires, if the activity is not returned to within the identified limits within 
the allowed time, that the unit be "brought to a hot shutdown condition using normal 
operating procedures." This is revised in ITS to require that the unit be in MODE 3 
with RCS temperature < 500°F in 6 hours. Both CTS and ITS require that the unit be 
subcritical, but ITS additionally requires the temperature to be reduced to prevent 
significant releases following a SGTR event. The ITS also identifies a specific 
Completion Time for the action which allows for use of the normal operating 
procedures, but does not allow an unlimited time in which to use them. These changes 
are additional restrictions on unit operation consistent with NUREG-1430.  

M13 An explicit ITS Applicability of MODES 1, 2, 3, and 4 is provided for CTS 3.1.6.1 and 
CTS 3.1.6.2 requirements. Even though an Applicability of "when the reactor is at 
power operation" provided by CTS 3.1.6.7 would typically be interpreted as ITS 
MODES 1 and 2, the actions of CTS 3.1.6.3 and CTS 3.1.6.7 require the unit to be in 
cold shutdown if the requirements are not met. Therefore, both ITS 3.4.13 and 
ITS 3.4.15 will be applicable in MODES 1, 2, 3, and 4.  

ITS 3.4.13, Required Action A. 1 will allow 4 hours to restore the primary to secondary 
leakage to within limits (consistent with CTS 3.1.6.3.b), and ITS 3.4.13, Required 
Action B. 1 will allow 18 hours to restore the identified or unidentified leakage to 
within limits (consistent with CTS 3.1.6.1 and CTS 3.1.6.2). This 18 hour Completion 
Time, combined with the 6 hours allowed by Required Action C. 1 to reach MODE 3, is 
consistent with the CTS 3.1.6.1 and CTS 3.1.6.2 requirements which require the unit 
to be shutdown, i.e., subcritical or MODE 3, in 24 hours. In addition, the CTS 3.1.6.1, 
3.1.6.2, and 3.1.6.3.a requirements which require shutdown within 24 hours when the 
RCS leakage rate exceeds its limit are revised to also require that the unit be in 
MODE 5 in 36 hours; and the CTS 3.1.6.3.b requirements which require the unit to be 
in cold shutdown within 30 hours are revised to also require that the unit be in 
MODE 3 within 10 hours. These proposed requirements will continue to provide for a 
prompt change of the unit conditions in order to reduce the severity of the leakage and 
its potential consequences. Further reducing the unit pressure conditions to MODE 5 
also reduces the leakage and the factors that tend to further degrade the pressure 
boundary. These changes are additional restrictions on unit operation consistent with 
NUREG-1430.  

M14 CTS Table 3.5.1-1, Other Safety Related Systems, item 1, with Notes 1 and 5, require 
that, if the Decay Heat Removal System isolation valve automatic closure and interlock 
system is inoperable, the unit must be placed in hot shutdown in 12 hours, then 
48 hours are allowed to attempt repairs, then the unit must be in cold shutdown in an 
additional 24 hours; a total of 84 hours. The proposed ITS 3.4.14 Condition will 
require isolation of the affected penetration by closing and de-activating the affected 
motor operated valves (MOVs) within 4 hours. This Required Action and its shortened 
Completion Time are an additional restriction on unit operation. (See also DOC L8.) 
These changes are additional restrictions on unit operation consistent with 
NUREG-1430.

ANO-1 3.4B DOCs 1/28/2000Page 7 of 15



CTS DISCUSSION OF CHANGES

M15 The CTS markup is annotated to show adoption of the ITS 3.4.15 Condition D. This 
Condition is entered if both the reactor building sump monitor and both of the reactor 
building atmosphere radioactivity monitors are inoperable. This results in a loss of both 
directly instrumented indications of abnormal reactor coolant system leakage.  
Although a loss of safety function may not have occurred because of the availability of 
an RCS inventory balance, ITS LCO 3.0.3 is immediately entered. This requirement is 
not directly indicated in the CTS and is therefore an additional restriction on unit 
operation. This change is consistent with NUREG-1430.  

TECHNICAL CHANGE - LESS RESTRICTIVE 

Li CTS Table 4.1-2, item 6b, refers to Note (1) to identify the Frequency associated with 
RCS pressure isolation valve leakage testing. These include "following each time the 
plant is placed in a cold shutdown condition if testing has not been accomplished in the 
preceding 9 months." ITS SR 3.4.14.1 includes this Frequency but requires the testing 
only if the unit is in the cold shutdown condition for 7 days or more. This will provide 
time for appropriate planning and scheduling of such testing which may not be possible 
for short forced outages.  

L2 CTS 3.1.2.9, requires, for LTOP, each pressurized core flood tank to be isolated 
"before depressurizing the reactor coolant system below 600 psig" with some 
exceptions. CTS 3.1.2.10, requires, for LTOP, each high pressure motor operated 
valve to be closed with their opening control circuits for the motor operators disabled 
"when the reactor coolant temperature is less than 262°F" with some exceptions.  
CTS 3.1.2.11, requires, for LTOP, that the plant shall not be operated in a water solid 
condition "when the RCS pressure boundary is intact" with some exceptions. The 
Applicability for these requirements is revised to include only those conditions under 
which LTOP is necessary, i.e., only during low temperature conditions in conjunction 
with potential high pressure conditions. Since it is possible for the RCS to be below 
600 psig with RCS temperature less than 262*F, this change is less restrictive.  
However, since overpressure protection for MODE 4 with RCS temperature > 262*F is 
adequately provided by the pressurizer safety valve(s) (ITS LCO 3.4.10), and the 
ITS 3.4.11 Applicability continues to provide the necessary LTOP provisions, the 
change is acceptable.  

L3 CTS 3.1.6.3.b requires that if the primary to secondary leakage exceeds its limit, the 
unit be placed in cold shutdown within 34 hours. ITS 3.4.13, Required Action C.2 will 
provide for an additional 6 hours (40 hours total) to place the unit in MODE 5, i.e., 
Cold Shutdown. This Completion Time provides a consistent time frame for achieving 
this unit condition, and it has been determined to be reasonable, based on operating 
experience, to reach the required conditions from full power conditions in an orderly 
manner and without challenging unit systems. This change is consistent with 
NUREG-1430.
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IA CTS Table 4.1-1, Item 30, requires monthly testing of the decay heat removal system isolation valve automatic closure and interlock system. This testing is incorporated in ITS SR 3.4.14.2, SR 3.4.14.3, SR 3.4.14.4, and SR 3.4.14.5. However, the Frequency is revised to require this testing every 18 months. This Frequency is based on the preference to perform this Surveillance under the conditions that apply during a unit outage and the increased potential for an unplanned transient if the Surveillance is performed with the reactor at power. This Frequency is also acceptable based on consideration of the design reliability of the equipment.  

L5 CTS Table 3.1.6.9, Footnote (a), items 1, 2, and 3 are not retained for ITS as stringent requirements. Items 1 and 2 actually identify acceptable leakage rates which will continue to be acceptable under ITS. Therefore, their omission results in no actual change to the requirements. Item 3 identifies an "unacceptable leakage rate" criterion based on a projection of exceeding the overall 5 gpm leakage rate criterion for each penetration. While it is appropriate to consider projections for determination of the need for maintenance and corrective actions, it is inappropriate to prevent any operation when the overall acceptance criteria are still being met. Therefore, this projection criterion is omitted. This change is consistent with NUREG-1430.  

L6 The CTS 3.1.3.7 requirements to "restore..." in 15 minutes or be in "at least hot shutdown" within the next 15 minutes when CTS 3.1.3.2 is not met are revised to require the unit to "restore" in 1 hour or be in MODE 3 within the next 6 hours. These revised Completion Times are considered to be appropriate for the Required Actions, allowing the activity to be accomplished in a controlled, orderly manner without challenging unit systems, and are consistent with NUREG-1430.  

L7 The CTS 3.1.4.1 requirements for applicability of the RCS activity limits are revised to MODES 1 and 2, and MODE 3 with the RCS temperature > 500*F. Although the CTS applicability is not clearly stated in CTS 3.1.4.1, item c of this Specification requires that, upon noncompliance, the unit eventually be placed in cold shutdown (ITS MODE 5), and Table 4.1-3, item 1, which requires the sampling and analysis to verify compliance, includes Note (7) which indicates the analysis is not required in cold shutdown or refueling (ITS MODES 5 and 6). Therefore, the Applicability of CTS 3.1.4.1 is considered to be equivalent to ITS MODES 1, 2, 3, and 4. The proposed conditions are consistent with the steam generator tube rupture release assumptions. Below 500`F in MODE 3, and in MODES 4 and 5, such a release is unlikely since the saturation pressure of the reactor coolant is below the lift pressure settings of the atmospheric dump valves and main steam safety valves. This change is 
consistent with NUREG-1430.
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L8 CTS Table 3.5.1-1, item 1 with Notes 1 and 5, requires that, if the Decay Heat 
Removal System isolation valve automatic closure and interlock system is inoperable, 
the unit must be placed in hot shutdown in 12 hours, then 48 hours are allowed to 
attempt repairs, then the unit must be in cold shutdown in an additional 24 hours; a 
total of 84 hours. The proposed ITS Condition will require isolation of the affected 
penetration by closing and de-activating the affected motor operated valves (MOVs) 
within 4 hours. The MOV is a valve in the decay heat removal injection line which also 
provides an emergency core cooling system (ECCS) low pressure injection function.  
Closing and de-activating this valve (within 4 hours) results in an inoperable ECCS 
train which will allow 72 hours (ITS 3.5.2) or 48 hours (ITS 3.5.3) for restoration of 
the system. Failure to restore OPERABILITY will then require the unit to be in 
MODE 3 in 6 hours and MODE 3 with RCS temperature • 350*F in 12 hours if 
beginning from MODES 1, 2, or 3 (ITS 3.5.2), and in MODE 5 in 24 hours if 
beginning in MODE 4 or in MODE 3 with RCS temperature > 350*F (ITS 3.5.3).  
Therefore, if the inoperability is discovered while in MODES 1, 2, or 3, the unit will be 
allowed a total of 184 hours ((4 + 72 + 36)+(48 + 24)) to reach MODE 5 (cold 
shutdown). This is less restrictive than the corresponding CTS requirements.  
However, this is acceptable because the valve has been placed in the safe position, i.e., 
closed and de-activated. (See also DOC M14.) 

A Note is also included with the LCO (see DOD 20, which editorially relocated this 
Note from the Applicability) to limit the requirements for DHR System valves in 
MODE 4 when DHR is in, or being placed in, service. With DHR performing a vital 
function of removing decay heat, the specified actions (i.e., to isolate the system) may 
not be prudent. As such this change reflects an enhancement to safety. This is 
consistent with NUREG-1430 (except as described in DOD 20).  

L9 The CTS Table 4.1-2, item 17, requirement is to test the PORV (ERV) by exercising at 
the "end of each refueling outage." This is revised in ITS SR 3.4.11.5 to a Frequency 
of"18 months." CTS Table 4.1-2, item 11 is similarly revised from "each refueling 
outage" to "18 months." These changes are appropriate since a fuel cycle is open 
ended and 18 months is consistent with the typical length of the fuel cycle. Further, the 
requirements are necessary both during startup and shutdown and may be required at 
any time during the fuel cycle. Therefore, specifying a particular time in the fuel cycle 
for performance of the SR is not justified. However, since the proposed Frequency 
does not specify that the SR may be performed only at the end of the refueling outage, 
i.e., the SR may be performed at any time during the fuel cycle, and because the 
refueling cycle may be less than 18 months, the change is less restrictive than CTS.  

L1O Not used.
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L11 The CTS Table 4.1-3 required Frequencies for determining RCS activity, i.e., items lb, 
Ic, and Ig, are revised.  

The gross activity determination (item lb) Frequency is revised from 3 times per week 
and at least every third day (as modified by Table 4.1-3 Notes 1 & 6) to 7 days. This 
Frequency is sufficient to provide trending data to allow for remedial action to be taken 
before reaching the LCO limit under normal operating conditions. The Frequency also 
considers the low probability of a gross fuel failure during that time period.  

The gross radioiodine determination (item Ic) Frequency is revised from weekly (as 
modified by Table 4.1-3 Notes 3 & 6) to 14 days (as modified by ITS SR 3.4.12.2 
Note). The 14 day Frequency is adequate to trend changes in the iodine activity level 
considering gross specific activity is monitored every 7 days. A Note is also included 
for ITS 3.4.12.2 to limit the performance of the this Surveillance to MODE 1 only.  
This is adequate to ensure the iodine remains within limit during normal operation and 
following fast power changes when fuel failure is more apt to occur.  

The E-bar determination (item 1g) Frequency is revised from Monthly (as modified by 
Table 4.1-3 Note 2) to 184 days (as modified by ITS SR 3.4.12.3 Note). This 
Frequency recognizes that E-bar does not change rapidly. This SR is also modified by 
a Note that requires sampling to be performed 31 days after a minimum of 2 EFPD and 
20 days of MODE 1 operation have elapsed since the reactor was last subcritical for at 
least 48 hours. This ensures the radioactive materials are at equilibrium so the analysis 
is representative and not skewed by a crud burst or other similar abnormal event.  

These proposed Frequencies are consistent with NUREG-1430.  

L12 The RCS leakage evaluation Frequency required by CTS Table 4.1-2, item 6a, is 
revised from "daily" to once every 72 hours. This Frequency is also modified by a 
Surveillance column Note that indicates that ITS SR 3.4.13.1 is not required to be 
performed until 12 hours after establishment of steady state operation at or near 
operating pressure. An RCS water inventory balance is the primary method of 
determining leakage. However, steady state operation at near operating pressure is 
required to perform a proper water inventory balance; calculations during maneuvering 
may be useful to identify major problems, but they are not sufficient to accurately 
determine leakage. The 12 hours provides a reasonable period once the necessary 
operating conditions are established to perform the water inventory balance. The 
72 hour Frequency is a reasonable interval to trend LEAKAGE and recognizes the 
importance of early leakage detection in the prevention of accidents. This change is 
consistent with NUREG-1430 as revised by TSTF-1 16, Rev. 2.
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L13 CTS 3.1.6.7 requires three RCS leakage detection methods of different operating 
principles to be in operation. The Bases identify these as the sump level, radioactivity, 
and water inventory. Only the first two of these are required by ITS LCO 3.4.15. The 
water inventory balance is required to fulfill ITS SR 3.4.13.1. CTS 3.1.6.7 indicates 
that both a gaseous detector and an air particulate monitor are provided to fulfill the 
method which uses the radioactivity monitoring principle, and provides actions only 
when both monitors are out of service. This implies that one of the monitors may be 
out of service with no required actions. This interpretation is consistent with ITS.  
However, no time is provided in the CTS for either the sump level or the water 
inventory balance capabilities to be out of service. ITS 3.4.15 includes Required 
Action A.2 allowing the sump level monitor to be out of service for up to 30 days, and 
ITS SR 3.4.13.1 and ITS 3.4.15 Required Action A. 1 requires the water inventory 
balance to be performed on specific intervals, i.e., instruments required for the water 
inventory balance may be out of service for short periods as long as the inventory 
balance Frequency is met. Also, the out of service time for both radioactivity monitors 
is extended from 72 hours to 30 days (ITS 3.4.15 Required Action B.2), and the 
required frequency for grab samples (while the radioactivity monitors are out of 
service) is revised from once per shift to once per 24 hours. Further, an alternative to 
taking grab samples is also provided as Required Action B.1.2, i.e., performing a water 
inventory balance on a more frequent interval. These ACTIONS continue to provide 
for adequate leakage monitoring capability, and are therefore, appropriate 

Finally, an ACTIONS Note is provided in ITS LCO 3.4.15 which indicates that 
LCO 3.0.4 is not applicable. This exception will allow startup while depending on one 
of the Conditions. Since Required Actions A.2 and B.2 require restoration within 
30 days, the Conditions do not allow unlimited continued operation and LCO 3.0.4 
would not normally allow entry into any of the applicable MODES while operating 
within this Required Action. The Note is appropriate and acceptable because sufficient 
other equipment is available to provide the adequate leakage monitoring over the 
30 days. This change is consistent with NUREG-1430 as modified by TSTF-060.  

L14 CTS 3.1.6.1 allows only 10 gpm total RCS leakage which includes the identified, 
unidentified, and steam generator tube leakage. This is revised in ITS 3.4.13 to allow 
10 gpm identified leakage, in addition to the 1 gpm unidentified leakage. This increase 
in the limit of 1 gpm is not significant since the allowed rate remains within the 
capability of the makeup system, the leakage is from a known source, and the capability 
of the leak detection systems is not impacted by the additional I gpm. This change is 
consistent with NUREG-1430.
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L 5 The CTS 3.1.1.3.B requirements for a single OPERABLE pressurizer safety valve 
when the reactor is subcritical are retained only for the conditions of MODE 3 and 
MODE 4 above the LTOP enable temperature. Above the LTOP enable temperature, 
the pressurizer safety valves provide the primary protection against overpressurization.  
At or below the LTOP enable temperature, the overpressure protection is provided by 
other equipment and controls, and the pressurizer safety valve is not credited.  
Therefore, the pressurizer safety valve(s) are not required to be OPERABLE at or 
below the LTOP enable temperature. This change is consistent with NUREG-1430.  

L16 The testing requirements of CTS Table 3.1.6.9 and Table 4.1-2, item 6b are revised by 
the addition of a Note for ITS SR 3.4.14.1 which indicates the leakage testing is only 
required to be performed in MODES 1 & 2. This permits entry into MODES 3 and 4 
to establish the necessary differential pressures and stable conditions to allow for 
performance of this Surveillance. The Note that allows this provision is complimentary 
to the need to not perform the test on the DHR System when the DHR System is 
aligned to the RCS in the decay heat removal mode of operation. PIVs contained in 
the DHR flow path must be leakage rate tested after DHR is secured and stable unit 
conditions and the necessary differential pressures are established. This change is 
consistent with NUREG-1430.  

L17 The CTS 3.1.1.3 requirement for OPERABILITY of one or two pressurizer safety 
valves is retained in ITS 3.4.10. The ITS includes an additional Note (LCO 3.4.10, 
Note 1, and SR 3.4.10.1, Note) which allows the OPERABILITY to be based on a 
preliminary cold lift setting made prior to heatup for operation in MODE 4 and up to 
36 hours of operation in MODE 3. This permits testing and examination of the safety 
valves at high pressure and temperature near their normal operating range, but only 
after the valves have had a preliminary cold setting. The cold setting gives assurance 
that the valves are OPERABLE near their design condition. This change is consistent 
with NUREG-1430.  

L18 The CTS 3.1.4.1.c requirement to initiate immediate corrective action is omitted from 
ITS 3.4.12. The ITS requirements to complete Required Actions within a specified 
Completion Time permits appropriate evaluation of the situation, its causes, and the 
impact of the corrective action being considered while maintaining a limited time period 
during which the restoration of compliance must be achieved. This change is consistent 
with NUREG-1430.
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L19 The relocation of CTS 3.1.6.8 moves a 30 gpm upper limit on returnable RCS leakage 
via the reactor coolant pump seals from the CTS to the TRM. This upper limit was an 
exception to the CTS 3.1.6.1 limitation on total leakage that is largely equivalent to the 
NUREG limitation on Identified LEAKAGE. Further, this CTS limitation is already 
provided as an exclusion to the NUREG definition for Identified Leakage. The basis 
for this limitation is well described in ANO-1 SAR Section 4.3.11.3, "Leakage." The 
relocation of this exception will be less restrictive in that no specific upper limit on RCP 
seal leakoff will be specified in the ITS. Appropriate administrative controls will still be 
in place via the TRM requirements and the Condition Reporting corrective action 
process should the value exceed the TRM and SAR established value. Because these 
controls are in place, the CTS actions shown as applicable when the exception is in 
effect have marked as deleted. This change is consistent with NUREG-1430.  

LESS RESTRICTIVE - ADMINISTRATIVE DELETION OF REQUIREMENTS 

LAI This information has been moved to the Bases. This information provides details of 
design or process which are not directly pertinent to the actual requirement, i.e., 
Definition, Limiting Condition for Operation or Surveillance Requirement, but rather 
describe additional unnecessary details such as an acceptable method of compliance.  
Since these details are not necessary to adequately describe the actual regulatory 
requirement, they can be moved to a licensee controlled document without a significant 
impact on safety. Placing these details in controlled documents provides adequate 
assurance that they will be maintained. The Bases will be controlled by the Bases 
Control Process in Chapter 5 of the proposed Technical Specifications. This change is 
consistent with NUREG-1430.  

CTS Location New Location 
2.2.2 Bases 3.4.10, SR 3.4.10.1 
3.1.2.9 Bases 3.4.11, LCO 
3.1.2.10 Bases 3.4.11, LCO 
3.1.4. .a Bases 3.4.16, LCO 
3.1.6.3.a Bases 3.4.13, LCO 
3.1.6.3.b Bases 3.4.13, LCO 
Table 3.1.6.9 Bases 3.4.14, SR 3.4.14.1 
Table 3.1.6.9, footnote (c) Bases 3.4.14, SR 3.4.14.1 
3.5.1.7 Bases 3.4.14, SR 3.4.14.3 
Table 4.1-3, Note (1) Bases 3.4.12, SR 3.4.12.1 
Table 4.1-3, Note (2) Bases 3.4.12, SR 3.4.12.3 
Table 4.1-3, Note (4) Bases 3.4.12, SR 3.4.12.3
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LA2 This information has been moved to the Technical Requirements Manual (TRM). This 
information provides details of design or process which are not directly pertinent to the 
actual requirement, i.e., Definition, Limiting Condition for Operation or Surveillance 
Requirement, but rather describe additional unnecessary details such as an acceptable 
method of compliance. Since these details are not necessary to adequately describe the 
actual regulatory requirement, they can be moved to a licensee controlled document 
without a significant impact on safety. Placing these details in controlled documents 
provides adequate assurance that they will be maintained. The TRM will be controlled 
by 10 CFR 50.59 and 10 CFR 50.71, as applicable. This change is consistent with 
NUREG-1430.  

CTS Location New Location 
3.1.6.2 TRM 
3.1.6.5 TRM 
3.1.6.8 TRM 
Table 3.5.1-1, OTHER... #la TRM 
Table 3.5.1-1, OTHER... #1b TRM 
Table 4.1-1, #30 TRM 
Table 4.1-1, #60 TRM 
Table 4.1-2, #7 TRM 
Table 4.1-2, Note (2) TRM 
Table 4.1-3, #1.a TRM 
Table 4.1-3, Note 7 TRM 

LA3 This information has been moved to the Inservice Testing (IST) Program. This 
information provides details of design or process which are not directly pertinent to the 
actual requirement, i.e., Definition, Limiting Condition for Operation or Surveillance 
Requirement, but rather describe additional unnecessary details such as an acceptable 
method of compliance. Since these details are not necessary to adequately describe the 
actual regulatory requirement, they can be moved to a licensee controlled document 
without a significant impact on safety. Placing these details in controlled documents 
provides adequate assurance that they will be maintained. The IST Program will be 
controlled by 10 CFR 50.54a and 10 CFR 50.59. This change is consistent with 
NUREG-1430.  

Table 4.1-2, #3 IST 
Table 4.1-2, Note (1) IST
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ol-a wn operations. Th numerdxGIg'OF• . " of thra d odn cyc le ss , adfor desIqnv 
urposes~ ~ ~ ~~o ar hw nal - fter The maimmolihantuan 

acalow Cates Sute - stre sse +az:Wl -mits o ylcoatioon0 Thae 20p 

lessve Oh- rT0O tif tressln frtmeaursto h T.3 

Th aor• y c n nt o te re 'a :t :7 -1 58 69 0 co l n r s ur o m1a e e n a a y e 

in a c c w t -. aAap =.n Av e !ýM Sp Resul sefgaalysisP, acud onq 
the ctul rssue-timpt~tuzý aon of t:he ze ooatpes'sr 

•e=:L•essel'au"!~ 

boundary, 
lre qive 

ulman-t43 771 2S S -0 (4he TheA• l;•m•.,.,,.n, we'; r

m ter onqirda apr ftheOlOwnGou X CeqziL= Reacto 

V se t' ecalaP .l~ S n-1he459nti7-tio and locations•'v of "

is at the Ke'Ssurri:'rJVg 
rements for the

19
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maxi changes in temper ure in one direction in a o hour period. The AZ 
ac al t emerature line• cam rate m ay exceed the a ted limts for a8 t .  

r.iod provided that •e maximu total temeratur~e •fferencedoes not xceed 
•he limt and t~hat •temerature hold is observe o prevent the tota•, j 

"temperature diffe ce f ram exceeding the liLmit or the one hour p. oa. ..  

Specification 1.2.9 is to ensure that the ore flood tanks are ot the source 

for pressuri 9 the reactor coolant syste when in cold shutd 

Specifica son 3.1.2.10 is to ensure th high pressure nm tion is not the 

source pressurizing the reactor c ant system when i old shutdown. The 

LTOP able temperature has been lated in accorda with Code Case N-514.  

Ins ument error is not included n the reactor cool temperature of 2620F.  

ecification 3.1.2.11 is to naure that the reac r coolant system is not 

1 1 ) A - 1 5 4 3, l a t e st r.1 .2 o n 

(7) FTI Calcula on Numbers 32-1245917- and 32-1257716-0

Amendment No. #,•-#,2,&,,-4,18 220



1.3J 5 R 3.'/,9.  

*L7r 3.1-.3 mini Condit ons tofKCritci 

3.1.3.12 a reacer coo t to'rature 11 beýqove s2iIF-pxcept pot s•Iof 
,c LAW' pwr Nbysics bstingr en the requireifevts of Spcifticattio. 3.1.2S~all) 

( LYA)t _PP I t 
3.1.3.2 j-5ýra rcob' t ate Fal tothe iba e cri~t -Ilityl t 

(3.VA•.) •• t. u ql•o • .P +=• 

3. Lat. e3.r Wen eavl bet terah a 

11 n thesred In the p3essur zer. a I p -e or s

S3.1.3.6 

RA 02.

3 1.3 7 With any of the above limits violated, store the reactorto within e ÷t-, 
13.11 A, i mn in- r be in atCast 

0;1Bases 
tebeginning of life of the initial ful+• ,temdera'd temperature 

L~efficient 6s expected to be poiohttyIpost t e a opereatno .eprea s v the 

operating ntIguration of ntrol rods. Calculation show that above F the - Z Spositiv•/t~e eator €oeffient is ac apf .// 

/Since moderator tpereture coe c€ent at lower •Jerat s wil e less ! 

nega yve or more po live than at erating tempt re, (2)•ste pertip of 
the reactor when actor cool erature Is ss than 525F is rohibited ept 

re necessa r low power sics tests.  

The potenti r'eactivity I ertion due to moderator pre ure Xcoetfi nt (2) theV 
could res t ram depres rizing the coo ntfrom 2100 ps to satura n pre/ssure f 
900 psi s approxiiua y 0.1. percent k- 1 

During physics tests, special oper lag precautions ill be tae. In additia , the 
strong negative Doppler coettici t(1) and the small integrate AM/ would mit the 
magnitude of power excursion re lting from a reduction of moderator density.  

-e A d o) 3 .Y ,q 7 .c R A - '• 6 , 2 
c•ftdJ 3No. U-0 AIM', s 

Amendment No. 1, U, 0,57 21

xW nnt h6 eae+ 9 af +he I ýtý h ma cr t .F 13 
operable. With lessktW 0 ewer -powered pressurizer heater 

v I at 
areý 

to'-f--t-Aff-3 reoul red -heAlat-Myps-) oplMab a, ýrestore the required he er groups 
to Operable status "'I 1 72 ho-- bit= required heater ups are not 
restored to operable status within 72 urs, be in lot u within the 

F ýýA following 22 hours. _ y An

>



Th eu n htteratri obe made critical be1 the 

liits ofig 312-2 provides in ,eased assurances that the •roper 

reai pbtwe rmr ooa .•pressure and temperatures ill be \ 
aita drltive to the NDTT of he, primary coolant system.' Heatup to 

this • perature wilt be accompli ed by operating the reac coolant 

If the shutdown margin requir by Specification 3.5.2 Is maintained. there 

The requirement for pres rizer bubble formation an specified water level 

when the reactor is les than one (1) percent subc tical will assure that 

the reactor coolant sy m cannot become solid in he event of a rod 

withdrawal accident o a start-up accident and at the water level is 

above the minimum de ctable level.  

The requirement th .2 of the 3 emergency-p red pressurizer heaters e 

operabl pirovides assurance that sufficient eater capacity (Z126 kw) is 

available to p ide reactor coolant sys pressure control during loss 

of off-site p r.  

The requiren t that the safety rod g s be fully withdrawn be ore 

criticality ensures shutdown capabili during startup. This es not 

prohibit d latch confirmation, i.e withdrawal by group to maximum of 

3 inches ithdrawn of all seven gro s prior to safety rod w hdrawal.  

The re uirement for regulating ro being within their rod osition limits 

ensu s that the shutdown margin nd ejected rod criteria t hot zero power 

are ot violated.  

1) FSAR, Section 3 

(2) FSAR, Section 3.2.2 .5

Amendment 14o. 29. 2O



3.1.4 Reactor Coolant System Activity

Specificationn brS it 2 1 PAD 6 C J ed IU S I' a Sev 

LICD 3.1.4. v r theoOFeartooffs operzfing undCr steu!f--sta 
n i i - e 

APPL & a g - is shall be m - t.  

a. The total specific r+4wity nf tho primary enalant shall nI n t 

&CO !h exceed 72/E uWan-1where V-1-s__the\sum of\the avo age be a 

e ergy d ail-grage O#mma eMrgy pelý, disinteqratid in 

HE disi egrat4on.  

b. The 1-131 dose equivalent of the radioiodine activity in the 

primary coolant shall not exceed 3.5 pCi/gm.  

C. If the radioactiv ty in rimary coolant exceeds 
the I imits c be cor Rive Otion sh e takek S.q. 11 CA Ad t cor anteCstivityX iDthin ti iatelyAc ret Jýný ýhcogcl s e ý_' 

PA L I Joccificoons. Ll the specitic activity limits given above 

cannot be achieved within 24 hours.,the.reactor s.hall-be-,...  

r shujgSýwn ýcon -.usnZ norgaT operWn 
ce res 00 adiloon',)4vity i ;edrd 

ccep e im s withi n adc i n Kr:t., tre,.1 act z coo -F 

0 ro $car 
sha be b ht to a old shul wn con i n u 

2wn 10 anD be the a pe cation yeeration scartai 

Bases 

Rupture t t am nerator Lube- -would allow prima coolant activity to 

s 

a 
p 
p 
c 

e 

m 

b 
m 

np e1 h 
t 

a0 

y 

enter tl sec nda coolant. The major portion of. is activity is noble 

t 

y 

edt 

g 0 

gases anrd woueld e released to the atmosphere f the condenser vacuum 
0 
p 

eam ree h 

T 

a 

eb a esd n 0e pump or a rel f valve. Activity would conti to be released until the.  
r 

d 
he 

u 

operator co reduce the primary system pr ure below the setpoint of the 

e 

y 

1 

ate 

no 

th 

I 

tvt 0u e seconda elief valves and could lys:7otlamte a faulty steam generator. The 

ul 
ty 

s enerat 

1 0 

ee 
i n of t 

coo n i 

ubl iviryc 1% 0ueutrid d worst c dible set of circumstan!es s s dered to be a double-ended nces 

i 

s ider 

ech aft 

e 
Ur 

tub 

fol 
I wed 

by 
i s 

ssumi 
ng 

he ful I 

tf 
break a single steam generator tub 

followed by isolation of the 
faulty 

s 

ed to 
t 

i n the seconda ; y system 

-7LO r tp 

do 

t d i ng thi 
s peri 

ad of 
1 

t 

i nutes 

af 
r the 

tube 
breO 

t 

s the 
s am generator, 

no 3 
ste generator within 34 minutes a r the tube break. Assuming the full 

s can arý syst m t cou 
be re 

I eased 
to the 

a 
ow tha 

one 

quar 

'esenti 

ng 
ess 

n fr d Yerential pressure across the s am generator, no more than one-quar 

for 

pres 

su 

t f the total primary coolant cou be released to the secondary coolan n 

i p 

nda 1 a in 

th & period. The decay beat d ing this period of 1 hour for pressuy reducti on will gener te steau- in the secondary system representing ss 

than 15 weight percZnt of e secondary system.  
s am generatort 

The parameters assumed the dose analysis for the single s am generator 

tube failure included he following values: 

1) total pr ary coolant volume (mass) 5.2 x lbs.  

2) total econdary coolant volume (mass) 10 6 lbs.  

P 3) 
1 kage 

rate 
from 

primary 
to seconda 

system 
gpm.  

4) fia S ion product decay heat ener or I hour 1.56 x 

10 STU.  

23



5) steam ma rlased to environs = .4x 1051L 

7) •nimum primary to secondary iodine e ilibrium activity ratio = 
/0 to 1l(for 1 gpm leakage). / 

8) specific 1-131 dose equivalent a ivity = 3.5 I•i/gm (Primary) 

S10) X/Q =7.0 xlO-4 sec/rn at/limiting point beyond site 
boundary of 1046 meters or30 m release height - equivalentt 

ro 

ground level release d to topography includingbudiga 
effect for 5 percent eeeorology.  

11) ttal rossradioa fivity in primary coolant releasedt 

secondary coln rlaed to environs.  

12) tenpercent ofh combined radioiodine activityfm 
primary acti ty in secondary coolant and seconda y activity 
present in earn mass (released to environs) as -ed released to 

The whole body do eresulting from immersion inthe odcnannnh 
released activi• would include both gamma and bet radiation. The gamma 
dose is depend et on the finite size and cniu ion of tecod 
However, the nalysis employed the sipemdl fthe semi-infinite cod 
which gives n upper limit to the potential g a ds. The semi-infinite 
cloud mode is applicable to the beta dose, :cause of the short range of 
beta raditi~ton in air. The resulting whol' b'ody dose was determined to be 

lsth 0.5 Remn for this accidentt.u~~lhsbe / 

The y~roid dose from the steam gener o tube rupture accident hsbe 
anal zed assuming a tube rupture at ul oad and loss of offsite power 
U.thtime of the reactor trip, whic ;results in steam release through th~e 

l ef valves in the period beo tefaulty semgenerator is isol e 
ndprimary system pressure is sduced. The 1imiting iodine activit s for 

teprimary and secondary ss saeusedintentalc dto 

th 

One-tenth of the iodine conl ned in thelquid which is converte rto steam and passed through the rel a s assued to reach the si boundary.  

The resulting thri o from the combined primary andsco ryidn 
aciiyreleased tot nvirons wsdetermined to be 1.5 R• for this 

accident.  
The ermliymitsytfomr se!•c var y' i nodine activitptrlay t'scna i~•la:s consi stent wi a thelimit°sf o ~ n 

pi arysytemio n acivtyanypimrytose ona lekg o1gpo.e 

Ifthe aciiy hudexceed the specified limits f wn oe 
trasint t aorconcern would be whether adtnlfuel defects had 

xobserved 

developed brJ ging the toa oaoeexpected 1ev s. From the osre 
removal of lcess activity by decay. and cleanup, t should be apparent 
whether a ivity is returning to a level below fe specification limit.  Appropr) te action to be taken to bring the aiivity within specification 

includ one or more of the following: gradu dces in power to alower 
base ~ower, increase in letdown flow rate, nd oventing ofthe makeup tank 
gas~e to _the waste gas_ decay tanks.
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,3.9.13 
5. q. 15

3.1.6 L~eakage (AAAc 3A.1f3 API

, 3,- 13 
_ 3.Vi3

3.1.6.5 %ion t; evaluate e safety ication o reactor coolant '' 

leakag shall be 'tated i•i 4 hours f detecti . The/ 
natu , as well a the magni te of the ak. shall Xe f .
Son4dered in s evaluati The saf y evaluat n sha.-/ 

tasLre ethat :thexposure of ffsite p. sonnel to dlatio Y is.  
v tthe t elnes of I FIR20.

3.1.6.6 

3.1.6.7 

- .,L O 
-3.,/, Appi 

- ~r FA B-0 

*SAWd ~A C-1 
-3..1SRA C-2 

3.1 6 .8. I 
., a .. t -, 2 % -.

{if rea #or hudo ccI re red~prSelia.c ... , • / 
J3.1.62 ,oa 3.1.653 the reaco alLI ntf aers::t, ~ n~J •-
thUe al~sk iL epzeo uilthe problenv£s otherwiee 

• the rea .o __.-Jr .v e • F t c Q • actor cool

ant leak detection systems of different ope-ating prnc p aes 
shall be in operation. One of these systems is sensitive to LiS 
.radioactivity and consists of a radioactive gas detector 0 

an air particulate activity detector. Both of these instru
ments may be out-of-service simultaneously for a period of no 
more thana providedC&Uather means are ava 1" r 
detect lea ge reactor buildin air amles are en nd L13
analyzed in the laborato at east once a other
wise be in at least StSithin e next 6 hours and = 

in 4ý 6u wtlWthin owi~ng 30 hours.• 

Loss-el -s c tor cool'an g reactor coolant pump seals 

and system valves to connecting systems which 

KAM 3.3 ,(. Co~d, A 4 R-A Z-1-2 lw ir

Amendment NO.& 16,4a-&, a 4, 4,4 190 27 -1



3,q.G 

3.1.6 Leakage 

Specification 

3.1.6.1 if otal reactor ecc'ant leakage t exceedsz 10 o , the 
Fi Zeeta lr r.actor 

o erco shall be tdo_-n within 2• ur 0-,detec1UT. -• • 

"3.1.6.2 if unidentified reactor coolant leakage (exceeding normal 
evaporative losses) exceeds 1 gpm or If any reactor coolant 
leakage Is evaluated as unsafe, the reactor shall be shut
down within 24 hours of detection.  

3.1.6.3.a If it is determined that any reactor coolant leakage exists 
through a non-isolable fault in a reactor coolant system 
strength boundary (such as the reactor vessel, piping, valve 
body, etc., except steam generator tubes), the reactor shall 
be shutdown and a cooldown to the cold shutdown condition 

S. • shall be initiated within 24 hours of detection.  

3.1.6.3.b If the leakage through the tubes of any one steam.generator 
equals or exceeds 150 gallons per day (0.104 pm), a reactor 
shutdown shall be initiated within 4 hours and the reactor shall 

be in the cold shutdown condition within the next 30 hours.  I 
3.1.6.4 Deleted 

3.1.6.5 Action to evaluate the safety implication of reactor coolant 
leakage shall be initiated within 4 hours of detection. The 
nature, as well as the magnitude of the leak, shall be 
considered in this evaluation. The safety evaluation shall 
assure that the exposure of offsite personnel to radiation is 
within the guidelines of 10C=•20.  

S3.2.6.6 i f -toE htoearrp per pc;tio3r 
.1.6.2. or .1.6. the rea or shall nK be restMed un 

ece arep edor i tep emst _ e 

3.1.6.7 When the reactor is at power operation, three reactor cool
ant leak detection systems of different operating principles 
shall be in operation. One of these systems is sensitive to 
.radioactivity and consists of a radioactive gas detector and 
an air particulate activity detector. Both of these instru

ments may be out-of-service simultaneously for a period of no 
more than 72 hours provided two other means are available to 
detect leakage and reactor building air samples are taken and 
analyzed in the laboratory at least once per shift; other
wise, be in at least Not Standby within the next 6 hours and 
in Cold Shutdown within the following 30 hours.  

3.1.6.8 Lo of rea co an rr cool pmp

Amendment No.IIL&,44E,4.4,#, 190 27,.
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-3XVL 

RA A

Bases 

Every rea able effort will be m e to reduce reactor coolant leakage including evaporate losses (which may b on the order of 0.5 gpm), to preven a large leak from maskin the presence of a sma er leak. Reactor building sump lev , water inventory 
bala les, radiation monitor g equipment, boric acid crystalline eposits, and physical 
i nections can disclose actor coolant leaks. Any leak of r oactive fluid, whether 
f/6m the reactor coolan system primary boundary or not can a serious problem with espect to in-plant r loactive contamination and cleanup it could develop into a 
still more serious oblem; and therefore, the first ind tion of such leakage will be 
followed up as so as practicable.  

Although some eak rates on the order of GPM may b olerable from a dose point of ow, especially they are to closed systems, it mus e recognized that leaks on the er 
of drops minute through any of the walls of he primary system could be indi tive 
of mate als failure such as by stress corros n cracking. If depressurizatio 
isola n and/or other safety measures are t taken promptly, these small le could 
dev p into much larger leaks, possibly to a gross pipe rupture. Therefe, the 

re of the leak, as well as the magn ude of the leakage must be consi red in the 
fety evaluation.  

When the source of leakage has be identified, the situation can be aluated to 
determine if operation can safe continue. This evaluation will b performed by the Operating Staff and will be d umented in writing and approved by he Superintendent.  Under these conditions, an ble reactor coolant system lea ge rate of 10 gpm has been established. This e alned leakage rate of 10 gpm is al available even during 
loss of off-site power.  

If leakage is to th eactor building it may be identifie by one or more of the 
following methods

a. Lea ge is monitored by a level indicator the reactor building s 
Cnges in normal sump level may be indi tive of leakage from any fthe 
ystems located inside the reactor bul ing such as the reactor c lant 
system, service water system, interme ate cooling system and s am and 
feedwater lines or condensation of idity within the reactor uilding 
atmosphere. The reactor building wnp contains 63.6 gallons er inch of height. A I gpm leak would be d ected in less than 1 hour 

.*The motor operated valve shall remain closed and su ieseene ized -

Order dtd. 4/20/81

3.4.13 
3.4-. 14

etk.acl 34I.A- Apf I) >.~ ' 

<A 34,L4 ACr o N S 

3.1.6.9 If the reactor coolant system pressure isolation valve leakage is greater 
- •,.L4e than the values given in Table 3.1.6.9, isolate (by having at least two 

RA AA valves in the high pressure piping closed*) the high pressure portion of 
- Afrzb , NS.2 Nthe affected system from the low pressure portion within 4 hours and 

- S • , "C tinn 3.3.v, or be in at leastioL within the next 
6 hours and it Fithin the following 30 hours?.-..--,-

28



3.q.r3

A
b. Total r ctor coolant system leakage ra is periodically 

dete ned by comparing indications of reactor power, reactor 

cool t temperature, pressurizer wa level and reactor coolant 

ma up tank level over a time int, al. All of these indications 

recorded. Since the pressuri r level is maintained 

ssentially constant by the pre urizer level controller, any 

coolant leakage is replaced b coolant from the reactor coolant 

makeup tank resulting in a k level decrease. The reactor 

coolant makeup tank capaci is 31 gallons per inch of height and 

each graduation on the I el recorder represents 2 inches of tank 

height. This inventory ronitoring method is capable of detecting 

the order 62 gallons. A 1 gpm leak would therefore 

be detectable ithi pproximately 1.1 hours.  

As described abov , in addition to direct observation, the m ns 

of detecting re tr coolant leakage are based on differen/ 
principles, i ., activity, sump level and reactor coola 

inventory me urements. Two systems of different prin ples 

provide, t refore, diversified ways of detecting le ge to the 

reactor b lding.  

c. The re tor building gaseous monitor is sensiti to low 

leak ates if expected values of failed fuel ist. The rates of 

rea or coolant leakage to which the Inst nt is sensitive are 

di ussed in FSAR Section 4.2.3.8.  

The upper imit of 30 gpm is based on the contin ncy of a hypothetical 

loss of I AC power. A 30 gpm loss of water conjunction with a 

hypoth ical loss of all AC power and subseq nt cooldown of the reactor 

coola system by the atmospheric dump sys and steam driven emergency 

fee ater pump would require more than 60 inutes to empty the pressurizer 

f the combined effect of system leak e and contraction. This will be 

'le time to restore both electrical ower to the station and makeup flow 

the reactor coolant system.  

The steam generator tube leakage mit (i.e., primary to secondary le ge 

limit) in Specification 3.1.6. is intended to assure timely shutd of 

the plant for appropriate co; ctive action before rupture of the am 

generator tubes occurs unde normal operating or postulated acci nt 

conditions. These limits lso serve to provide added assuranc hat the 

dosage contribution f tube leakage will be limited to a s I fraction 

of 1OCFR100 limits fo design basis steam generator tube ture or main 

steam line break ev 

References 

FSAR Sectio .2.3.8

29Amendment No. IZ, 115



3.q. Iq

<Ad& s:s�. 3�qJLL I ,U�*e.

Valve No.  

DH-14A

D 13A) 

V 17)

DH-14B

OH-13B) 
Gs)

1 5.0 GPH 

S 5.0 GPI4 s total) 

9 5.0 GPM 

9 5.0 GPM v g esZ o total)

4. Leakage rates greater than 5.0 gpm are considered 
unacceptable.  

(b)Minimum differential test pressure shall not be less than 150 

ps1g.  

(C)TO sat ALARA requ ements, leakage y be measured 

indir tly (as from e performance of pressure indicator if 
acc lished in ac rdance with app ed procedures an 
s ported by comr tations showing at the method is pable of 
emonstrating v ve compliance w the leakage cr1ria.

Order dtd. 4/20/81

tAII

.59M.A.

3,q, 1q, 

3. ti, IQ.

29a



3abl 3.51- ION STE s 3ad4aem 

~~ ~3.5.1. raiona the aeenty Inumertof rt nchnesae e al eo 

3.ies t o r ontns- anetesting ord cath ev~ento rtcio nt to 

Tod c hanel codtrion clyonf h uni ipprued tate asdiaftdby a h 
yees onasue rechtor sa ll be 7odi h nti saeo 

3.5.1.1 tuand operai ae f nctions min t uted pe as te ati any s one 

/.5. . In the even nmoereta o n ae roeton channel contaains bl 
A, 39 ophe lemit nctin inde Thbe .tr -1 states or a opeation 

(33)channe or flunctio eyop aes i hannelb as cocretwitch othera 

prt nchannel 1ri eda in the un t ip ed state , wi 1ae hourli 

channel s e shall be accesil d in the cnp s ante o ro .  

tieoea1gwt n in erable funct un bypassed it ny the 

unIppdn e h rema 12 ktey ropertc cm chanelbyaiss 
<LATEl habes shan ba tage toe pvnti dttheir op ation tio

3.5.1.

-LATEZ

The ky ted shutdown ass switch ias ted with e? 4 reactor/ 
Prot M~canel shall4 at be us ed d>UZ1g react ot operatiV 
except /Gring channel )stin;.

3... tuing ta 2up whe the ± ezmediate range IS t ethe c onc 
saethe a lap between e intermediate r e nM tes c 

nge Inst uhtation shall n be less than :a decdad. If a 
a lap is less han one decade, the flux leve al be aint ed 
in e source ran until the one ecade overlap i achieved.  

3.5.1. In the nt that one of the trip dev es in either of he sources 
supplying ower to the ontral rod dri mechanisms fail in the 
untripped ate, the p supplied to throd drive mech sin 

rough the iled trip de *ce shall be ally removed wi n 30 
utes follo detection. The condition 11 be corrected d 

the emaining tr devices sha be tested wi n eight hours 
follo ng detectio If the co tion is not co ected and the 
remain gtrip devic are not tes d within the e ht-hour period.  
the reac r shall b~e p ced in the htshutdown co tion within an 
additiona four hours.

-LAT,' -

1'

Amendment No. "40,174

4tATrER 
(S-3A)

42
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SA.4

3.5.1.7 The Decay Heat Removal System isolation valve closure setpoilnts 

S-. .3.4.14.3 shall be equal to ot less than 340 psig for one valve and equal 

to to less than 400 si for the second valve in the auction 

seconds " second. _ 

line. lRactortrip f lss of a ain re ater shall b 
a a adeer as aded by Ipecif ison 4nand ta 

/2.J3 A) 3 of Table 4,1-13 t greater hn5 trpwr 

1M be >yp1Sse bup <107raco7 p 

2. Reacta trip lpon s ofbine Trite shallbeae l (s 

detaemin by Specificati• 4 4.l.a and item 41 Table 

4.1-1) at reater than 5% t: or power. (May b 
bypassed up a 45% reactor pow .3 

3. 1 ae equl ts of Specificati 3.5.1.9.1 or 

3..5 9.2 cannot met, restore the noperable trip 
witi 2 hours or in the plant to hat shutdown 

3.5. 11 or an-line ting of the rgancy re ter 
I tiatian and ntrol (UC system channe a during p r LaTER.  

(4JJER/ ape tion only a channel sa I be locked a onaintena ce 

L.c bypas 0at any one t If n channal of t\ ,I/RPS is 
maint ce bypass. nly tI a pndn bn\ of ZYIC 

b as d.  

ý3.5. .1 2 Contai,= t HNigh Rangl*Radiation nioig menta an LAM
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Removal of a module required for tection from a RPS channel will cause 

that channel to trip, unless th channel has been bypassed, so that only 

one channel of the other thre at trip to cause a reactor trip. Thus, 

sufficient redundancy has b built into the system to cover this 

situation.  

Removal of a module r iced for protective action from an analog WeAS 

channel will cause t t channel to trip, so that only one of the other two 

must trip to actua the safeguards systems. Removal of a module requir 

for protective a iLo from a digital ESAS subsystem will not cause that 

subsystem to t p. The fact that a module has been removed will be 

continuously nnunciated to the operator. The redundant digital sub stem 

is still s ,icient to indicate complete ESAS action.  

The tins n schemes of the RPS, the ESAS, and the EFIC enables oa! lete 

syst testing while the reactor is operating. Each channel capable of 

bel tested independently so that operation of individual nnels may be 

e uated.  

The ZFIC is designed to allow testing during power ape tion. One channel 

may be placed in key locked "maintenance bypass" pri to testing. This 

will bypass only one channel of EW initiate logic An interlock feature 

prevents bypassing more than one channel at a . In addition, since the 

EFIC receives signals from the NI/RPS, the main nance bypass from the 

NI/PPS is interlocked with the EFIC. If one annel of the NI/RPS is in 

maintenance bypass, only the corresponding annel of EFIC may be bypassed.  

prior to placing a channel of ZFIC in mai enance bypass, any NI/UPS channel 

containing inoperable functions in the u zipped state is evaluated for its 

effect on EFIC. Only the EFIC channel orresponding to the NI/RpS channel 

containing the inoperable function be placed in maintenance bypass unles 

it can be shown that the failure he NI/RUS channel has no effect on EFIC 

actuation, actions are taken to e ure ErIC actuation when required, or the 

appropriate actions of Table 3. 1-1 are implemented. The ZEIC can be taste 

from its input terminals to actuated device controllers. A test of the 

EVIC trip logic will actuate neof two relays in the controllers. Activati 

of both relays is required n order to actuate the controllers. The two 

relays are tested indivi lly to prevent automatic actuation of the compone 

The EFIC trip logic is a (one-out-cf-two).  

Reactor trips on los of all main feedwater and on turbine trips will 

sense the start of loss of OTSG heat sink and actuate earlier than other 

trip signals. T , early actuation will provide a lower peak RC pressur 

during the mnit 1 over pressurization following a loss of feedwater or 

turbine trip ent. The LOFW trip may be bypassed up tb 10% to all 

sufficient rgin for bringing the MFW pumps into use at approximat y 7%.  

The Turbin Trip may be bypassed up to 45% based on RM-1893, "Ba s for 

Raising ng Threshold for Anticipatory Reactor Trip on Turbi Trip," 

Octobe 985 and the NRC Safety Evaluation Report for BM-189 issued from 

Mr. D M. Crutchfield to Mr. J. H. Taylor via letter dated ril 25, 1986.  

Automatic Closure and Isolation System (AC!) is des ned to close the 

cay Heat Removal System (DHIS) return line isolatio alves when the 

eactor Coolant System (RCS) pressure exceeds a sel2 ted fraction of the 

DHP.S design pressure or when core flooding system solation valves are 

opened. The AC! is designed to permit manual o ation of the DHRS return 

line isolation valves when permissive conditio exist. In addition, the 

ACI is designed to disallow manual operation the valves when permissive 

conditions do not exist.

Amendment No. jQ,4#,4&,#i,.&44,&t', 174 43a



TABLE 3.5.1-1 (cont'd)

EMERGENCY FEEDWATER INITIATION SAHD- 
TROL SYSTEM (cont'd) 

FUNCTIONAL UNIT 

OTHER SAFETY RELATED SYSTEMS 

1. Decay heat removal system 
3o4oJ4 valve automatic closure an 

interlock system 

a. Reac or coolant essu 
4bn Prument cha el s 

o b. Xore flood olation 'v

1 2

No. of 
channels 

"0o. of for sys
channels tem trip

3 

"Min.  
operable 
channels

4 

Min.  
degree of 
redundancy

5 
Operator action 
if conditions of 
column 3 or 4 
cannot be met

Isolation d 

,ay(

<ASj 34.1 LCO oM

C C "C

I&
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TABLE 3.5.1-1 (Cont'd

4eL a Initiate a shutdown naig 
nrmal op0 tn ntutoaa c 

MR3 .8 ihn1 hours it the requiremelt of Cluams 3 and-4-are no Met. 

(•33, 3,3 15 

3C2When 2 of 4 p r range instrume n flels are greater 
eurad 

e power# 1t utown i no 

.f.3C~AO5 ~ required. 

L A e

44L -G I , ...... an additi...onal 48 hours, place the 
5. If tie requirements of Columns 3 or 4 cannot be Pet within an aon h a 

"in the O condition within 24 hours.  

(• ,3.se4) M 0 
6.~ ~ ~ý he ............. u.......p...aanea a ercdto2 pr ided that t;sse sd 

t1~A364~ oof 2N nciec trpig eanigce 1. OtherwisW the action aquired bYl 

'~~~~' sha apply._______ 
______

*. iw A
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(.3 A) " .. . .e po..... 
___,________________-_________~e(:l

Te 8. gital su stem is Inoper 8# te en.tire di a t $u system 

(N 3 )no r able. Hence, t associated oaf features are I arabl e and Sp e g et o f r.3 und ncys t 

The minimum nu V of operable channels be reduced to one nn e a o '+ 

f.N 24 h fter whic Note I applies.  

(S.30 in vit the nutrier of ape Ule channels less t~han qui bk, eithour s.  

opera ~ ~ ~ ~ ~ ~ -6-i e2 sttswihnurs.. r b i o ~-
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Table 411-1 (Cont'dl 

Channel fescriation 02d Im CalJiratl RemrkS 

20. Reactor MO)dt~ NA•. (1) ine In"D;r- LAT9 
-B.spray Ives, and Chem.. T 

AD) 22.te essdd.e Temp ta logichaeels 

A23 .t l Cha lsooe o Hs R 

dingaoi \LATEz MAIl 

(54.) 
24. Conta Rod eatv P•ositio 5(1H." (1)'Cec wt Asol.te iton-h•i.  

r4fJe icats ttoir7 

e- N_ 

135D) a. Pressure ý Chanelse 

(L rt- 26.ar rwithze Loe ennePostio 
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Table 4.1-1 ICont.) 

Channel VecrIption Check Test Calibrate Remark8 LATME 

_ , 29. gh and ?resst4-e 
(3.3 1 ection a temst P2 A 

3. j4 30. Decay heat removal 
Ic a s M Pq s a Anal 0osite 

system Isolation valve ( At least ihutdo--, 
automatic Closure and 3,4 1+ t 
Interlock system 1=8 4-. 54j sysitjer youomtmL 

Isoation ao t cay heat removal 
system fom the Reactor Coolant System 

on high Reactor Coolant System pressure.

32.~ 

132. Diesel generator 
(,LP.e~. otective relaying 

a Cting Interlock$ 
(3.8)an circuitry 

33. Off-si PONer undervoltage 
and PrOt Ive relaying 
interlock nd circuitry

HA
H

Q

R11) (ll shall be test zing refueling AW 
shutdown to demon Cate selective 
load shedding Into Jks function 

ring manual or aut tic trans
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Staeu Transformer Ho.

I ~LAre R 
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Table 4.l1- C-On-td-

liihrate Rpiazks
channel Deacciption %.  

(LATF R 43. AS M~anua Tzip FIJBcti a 

44. weitch aq u i 
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Table 4.1-1 (Cont.I 

'k Test Calibrate Remmrks 

SR R 

TRP 

NA R.  
it West - Onc.e every 1e siothe 

ty • •P - Prior t~o going crtitcal If not: • " 

i each .done within previous 31 days e L• 
If not: done IM- ot =Applicable " "] 

si n t h e " M M't
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Table 4.1-2 
Minimum Equipment Test Frequency

Amendment No. Z0, ZS, 50, Order dtd.  
4/20/81
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Table 4.1-2 (Cont.)

!rL3.q 4. -L 
50,3*.4-143 

(L ATE ) 
(r~.0)

is. 1ais gas Isola
tion va a 

I• Rain feedwater

fnfizum Eufpmeint Test Treouencv 

Isjt1Un

11. Decay heat removal Functioning 
system isolation 
valve automatic 
closure and 

Isolation atstem 

limiting ann- Verify, at norml One year, two 

foedvater line at that a gap of at least every five years 

actor building inches exist ereafter measured 

etration tween the pipe and date of initial 
e annulus. t.  a. t tl

a. ercise through £ omisately 101 

b. Cycle 

a. Exercise r0ough 
approximatt 51 
travel 

b. Cycle -

b. Every months 

a. Quarterly 

b. Every 16 months

LAcr 

Late

13.  

-(L•" 
"(3,qA,' %)

R 
v
eactor internals 
ant VIves

/

Dem trate operability Ea refueling shutdown 
by: 

Conducting a remote 
visual inspection o Milt 
visually acceassibl 
surfaces of the vwe 
body and disc a l•ng 
faces and eval ting 
any observed urface 

Irregularit a.  

b. Verify that the 
valve i not stuck 
In an pan position, 
and 

c. V ifying through 
ual actuation that 

the valve is fully 
open with a force 
of S • 00 lbs ( ied 

vertically upwa ).

Amendment No. g, U. t. Order 
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Table 4.1-2 (Cont.) 

Minimum Equipment Test Frequency 

Test Frequency 

.flow ve ct o 

ExercEse eac 

,I�. J•4-e
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Table 4.1-3 

IINIMLU SAMPLING AND ANALYSIS FREQUENCY.  

Item Test Frequency 

1. Reactor Coolant a. ahti nlsBwm () LA 
Samples 

4.LZ.L b. Gross Activity Determination b. times/l and 

- c. Gross Radiciodine

SR .3.4.LZ.1 

.S S .4. LZ.3

Determination 

1.5) . d. Disolved •ases

(f&.eq>. Chemistr ýF ýand 0,)/ e. 3 tic __ek LATeit 
f. oron Concentra on 3 tim /ek tI•u 

g. Radiochemical Analysis for (7) 

D Determination (4)

I-- me uremenlt, of th~e It~ radioactivit of the pi 0 (/ooan•,tn u: ts of '.•.  

I •j~I/gm The ta• primary coolan Tactivity shall I the sum of I"-
Sdegassd 

beete- a actitvity an ~he total of al •dentifted~a - -

S gros •radioac.tivity cogt•ent.ra~ton exceed•0 a? the Iilspecified in/ 

t UlrSpecification 3. •.1 or increases J•10 pCi/gm fro~tl previous / }

SJdasured level, t~he requency of samp Kng and analyzing/shall be /is 
/ increased to a mi tmum of once/day til-a steady ac i|ty level s 

Amendment No. 2•', 11, 1,21 74
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3.q 1 /Z2

theactivi for each radionu de which Is identi ad in the primaryLA 

a C icalcanalysis amcalculation of a a iodine isotop c a vita L 

shal be asr give if SRLT-0 (Psue gr)s or othe ratees usi hng 10 ~ 

gaiymreta pig from the evious? measured v~el. egmateg e 

(5) In ition tor th e kymaueet radioiodoesd r inedt be peetr satio be 

( ginver i"Tabe fte Istateadoiopes or67 gboss enradi per etiityDA 
n euiaentration of or ohe ratio igratper hnpecnbtls 

10) peI en of ecfction 3. .4.1eeauemn, atshe r of actor coolant sh L 1 
radioactiermdinesdo I measrouhed 3 gross radioactivitycn t asi 

w elas cy oole t sarnpl a rod analyses u reasred byte a lov.  

""Te icato 3.14. va ampeofcrcoln shall ee taken togieio11t 

to) ynireactor tre caliy masrmnd , anleo radioctivdn enoainsof -n 4 A 
ugh de-35 and thros araeot tnd atos wellas the ooanytosmlea 

lysesr requirlakaeraehsnesd by aboe Lac r f2 

aqg.A .(7) neve uired- p a rais i eo grs s rad c t ue 

( 10) opequrcedt n notgeneationg te1, ampilte ste geactor coats.1 
(33) (11)Thke fal hall b require unti t e and of alycled 2 foprato 

a.eev G h steadio yd shrall be diet e a t least tr eeatima e wa 
racnaiong o poer operation. i e hn 0pre o

Amendment No. 12 775



"ncreases by a factor ten or more, the NRC s I be 
promptly notified wi a written followup per 
Specification 6.12. .1.

Amendment No. 12 75a



'54 .4q1.2

a4VO~

b. The steam generator shall be determined operable Fter co~ e g 

exceeding the plugging limit and all tubes containing non-TEC 
tcleugh-wato crckn) tequirehe by Table 4.10-2.  
Tube :110/60 in the "All steam generator contains Inclications in the 
upper call transiti•on that exceed the plugging Limt. Tube 11L0/60 
may remain in service with thee c ndcations for the duration of 
€cyce 16 wit:hout• rendering the "Alv steam generator ilncpe~rable.

4.18.6 Reports 

Following each inservice inspection of steam generator tubes, the conplete 
results of the inspection shall be reported to the NRC. This repoat, to be 
submitted withi4 90 days of inspection coupletion, shall include: 

a. Number and extent of tubes inspected; 

b. Location and percent of wall-thickness penetration for each 
indication of an imperfectiopn 

c. Identification of tubes plugged and tubes sleeved; 

d. Number of tubes repaired by rerolling and number of indications 
detected in the new roll area of the repaired tubesa 

e. Sweary of the condition monitoring and operational assessment 
results when applying TEC alte=ate repair criteria; and 

f. Summary of the condition monito ring and the operational assessment 
results (including growth) when applying the upper tubesheet ODIGA 
alternate repair criteria.  

This report shall be in addition to a Special Report (per Specification 
6.12.5.d) required for the results of steam generator tube inspections which 
fall Jno Category C-3 as denoted in Table 4. *1-2. The Commission shall be 
notified of the results of steam generator tube inspections which fall into Category C-3 prior to resumption of plant operation. The written Special Repor1 
shall provide a description of investigations conducted to determine cause of the tube degradation and corrective measures taken to prevent recurrence.

Amendment No. 24,4&,4,6,"4,44, S•4 9•• • 203
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4 .q.& 

Z. q.  

4.27 DECAY HEAT REMOVAL 

To assure t operability of the decay heat removal system and the reactor 

coolant 
dps 

as needed ff decay heat rem al.  

SPECIFICATION 
<• 3,AS, c. 4.27.1 The required reactor coolant pumps shall be determined operable 

once per seven (7) days by verifying correct breaker alignments and s .. indicated power availability.  

27.2 The equired de y heat reval loop(s shall be 0therm rne 

C5.o)- •,cat onor 

.•[3q•7 4.27.3 The re uired steamgenerator(s) shall be determined operablelE•T 

Toasurvt oer abligt y tes e cqar y s heP•at e m4val system ain0nc the reato 

3.o.la Lnt6 Is srtu ne at east once per ours.  

Sk 3.4-,Z.• 4.27.4 The required reactor coolant ploups) shall be determined op a 

"once p*erity veg dae y byquired rifyito be in operation ment• and 

$£ 3.L. .I i ndcu1ate react r coola nt at least once per 12 y.  

<ý AE, a, 4.27.5 The required decay heat removal loop shall be determined to be tn 

SP- 3.qT.I ] operetion at least once per12 hours.  

5p. \Z pq 8n 

opee.Q Sb.2 / Spe /

Amendment No. 56 110aa



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

ITS Section 3.4B: Reactor Coolant System 

K Entergy Operations has evaluated these proposed Technical Specification changes and has 

determined that they involve no significant hazards consideration. This determination has been 

performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below: 

3.4B Li 

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

This change revises the Frequency for testing RCS Pressure Isolation Valves (PIVs). This change 

allows less frequent performances of this Surveillance Requirement. A less frequent performance 

of a Surveillance Requirement does not result in any hardware changes. The Frequency of 

performance also does not significantly increase the probability of occurrence for initiation of any 

analyzed event since the function of the equipment does not change (and therefore any initiation 

scenarios are not changed). Further, the Frequency of performance of a surveillance does not 

significantly increase the consequences of an accident because a change in Frequency does not 
change the assumed response of the equipment in performing its specified mitigation functions 
from that considered with the original Frequency. Therefore, this change does not involve a 

significant increase in the consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure proper surveillances are required for the leakage parameter 

as considered in the safety analysis. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 
proposed intervals, and the proposed Frequency has been determined to be sufficient to identify 
significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.

ANO-1 3.4B NSHCs 1/28/2000Page I of 19



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L2 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The Applicability for the RCS low temperature overpressure protection (LTOP) requirements is 

revised to reflect only those conditions under which LTOP is required: MODE 4 with RCS 

temperature < 2620F, MODE 5, and MODE 6 when the reactor vessel head is on. LTOP is only 

of concern during low temperature, high pressure conditions when normal overpressure 
protection capabilities are not available or adequate. Under the excluded conditions, low 
temperature overpressurization is unlikely since the unit is not in a low temperature condition. As 

such the proposed change does not significantly increase the probability or consequences of any 
accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will continue to ensure the assumed limits for RCS pressurization are met 

when low temperature conditions exist during which there is potential for the analyzed events.  

Thus, this change does not create the possibility of a new or different kind of accident from any 
accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will continue to ensure the protection for RCPB integrity is provided when 

conditions exist during which there is potential for the analyzed events. Therefore, this change 
does not involve a significant reduction in a margin of safety.

ANO-1 3.4B NSHCs 1/28/2000Page 2 of 19



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L3 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

Reactor coolant primary to secondary leakage is an input assumption for dose consequence 

analyses and is an indicator of increased potential for a steam generator tube rupture event.  

However, a short extension of the Completion Time for a Required Action does not result in any 

hardware changes. The Completion Time for performance also does not significantly increase the 

probability of occurrence for initiation of any analyzed event since the limit for the parameter does 

not change (and therefore any initiation scenarios are not changed) and the proposed Completion 

Time extension is short (and therefore does not significantly affect probability). Further, the 

Completion Time for performance of Required Actions does not significantly increase the 
consequences of an accident because there is no change in the response of the core parameters to 

assumed scenarios from that considered during the original Completion Time. Therefore, this 
change does not involve an increase in the probability or consequences of any accident previously 
evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
"The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the parameter 
(reactor coolant leakage) continues to be evaluated in the same manner. The increase in time 
allowed for such a evaluation and restoration is minimal and provides additional potential for the 
preferred action of restoration of the appropriate temperature rather than requiring a shutdown 
with increased potential for a transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B U4 

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

This change revises the Frequency for testing the decay heat removal system isolation valve 
automatic closure and interlock system. This change allows less frequent performances of this 
Surveillance Requirement. A less frequent performance of a Surveillance Requirement does not 
result in any hardware changes. The Frequency of performance also does not significantly 
increase the probability of occurrence for initiation of any analyzed event since the function of the 
equipment does not change (and therefore any initiation scenarios are not changed) and since the 
proposed Frequency has been determined to be appropriate to determine accurate leakage results.  
Further, the Frequency of performance of a surveillance does not significantly increase the 
consequences of an accident because a change in Frequency does not change the assumed 
response of the equipment in performing its specified mitigation functions from that considered 
with the original Frequency. Therefore, this change does not involve a significant increase in the 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure proper surveillances are required for the RCS isolation 
function as considered in the safety analysis. Thus, this change does not create the possibility of a 
new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The margin of safety for the RCS isolation is provided through dual barriers, indication of leakage 
and small leakage limits. None of these are affected by this change. Further, the testing 
Frequency has been determined to be adequate based on the high reliability of the equipment and 
on the preference to perform the testing under unit conditions that apply during a unit outage to 
reduce the potential for an unplanned transient. Therefore, the change of Frequency for this 
surveillance is not considered to involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L5 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

Reactor coolant pressure isolation valve leakage is an input assumption for dose consequence 

analyses and is an indicator of increased potential for a design basis event. However, this change 

of acceptance criteria does not result in any hardware changes, and also does not significantly 

increase the probability of occurrence nor significantly increase the consequences of any analyzed 

event since the overall leakage limit for the penetration does not change (and therefore any 

initiation scenarios are not changed). Therefore, this change does not involve an increase in the 

probability or consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the parameter 

(reactor coolant pressure isolation valve leakage) continues to be evaluated in the same manner.  

The increase in time allowed for such a evaluation and restoration is minimal and provides 

additional potential for the preferred action of restoration of the appropriate temperature, rather 

than requiring a shutdown with increased potential for a transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.413 L6 

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

Reactor coolant temperature is an input assumption for many analyses. However, it is not 
considered as the initiator for any previously analyzed accident. A short extension of the 
Completion Time for a Required Action does not result in any hardware changes. The 
Completion Time for performance also does not significantly increase the probability of 

occurrence for initiation of any analyzed event since the limit for the parameter does not change 
(and therefore any initiation scenarios are not changed) and the proposed Completion Time 
extension is short (and therefore does not significantly affect probability). Further, the 
Completion Time for performance of Required Actions does not significantly increase the 
consequences of an accident because there is no change in the response of the core parameters to 
assumed scenarios from that considered during the original Completion Time. Therefore, this 
change does not involve an increase in the probability or consequences of any accident previously 
evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
"The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation, or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the parameter 
(reactor coolant temperature) continues to be evaluated in the same manner. The increase in time 
allowed for such a evaluation and restoration is minimal and provides additional potential for the 
preferred action of restoration of the appropriate temperature, rather than requiring a shutdown 
with increased potential for a transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L7 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The Applicability for the RCS activity limits is revised to omit MODE 3 below 5001F and 

MODE 4. The RCS activity is primarily of concern for a steam generator tube rupture event, 
which is unlikely in these conditions since the saturation pressure of the reactor coolant is below 

the open setting of the atmospheric dump valves and the lift pressure settings of the main steam 

safety valves. RCS activity is not considered as the initiator of any previously analyzed accident, 

and the limits for RCS activity are not changed for the previously analyzed accident. As such the 

proposed change does not significantly increase the probability or consequences of any accident 
previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will continue to ensure the assumed limits for RCS activity are met when 

conditions exist during which there is potential for the analyzed events. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change will continue to ensure the assumed limits for RCS activity are met when 

conditions exist during which there is potential for the analyzed events. Therefore, this change 

does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L8 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The RCS isolation function is provided to reduce the probability of an intersystem LOCA. The 

proposed change will lengthen the Completion Time for an inoperable decay heat removal system 

isolation valve automatic closure and interlock system. However, the extension of the 

Completion Time for a Required Action does not result in any hardware changes, and the function 

of the equipment does not change. Also, the extension of the Completion Time is short.  

Therefore, the Completion Time extension does not significantly increase the probability of 

occurrence of any previously analyzed accident. Further, the Completion Time for performance 

of Required Actions does not significantly increase the consequences of an accident because there 

is no change in the assumed response of the equipment in performing its specified mitigation 

functions and no change in the response of the core parameters to assumed scenarios from that 

considered during the original Completion Time.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation, or appropriate compensatory actions are taken. Thus, this change does not create 
the possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the inoperable 
equipment compensatory actions are not revised. The increase in time allowed for evaluation and 
restoration is minimal and provides additional potential for the preferred action of restoration of 

the leakage to equipment to OPERABLE status, rather than requiring a shutdown transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L9 

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

This change revises the Frequency for testing the electromatic relief valve (ERV) on the 

pressurizer. This change allows less frequent performances of this Surveillance Requirement. A 

less frequent performance of a Surveillance Requirement does not result in any hardware changes.  

The Frequency of performance also does not significantly increase the probability of occurrence 

for initiation of any analyzed event since the function of the equipment does not change (and 
therefore any initiation scenarios are not changed) and since the proposed Frequency has been 
determined to be adequate to demonstrate reliable operation of the equipment. Further, the 
Frequency of performance of a surveillance does not significantly increase the consequences of an 

accident because a change in Frequency does not change the assumed response of the equipment 
in performing its specified mitigation functions from that considered with the original Frequency.  
Therefore, this change does not involve an increase in the consequences of any accident 
previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  

"k-_' The proposed change will still ensure proper surveillances are required for the ERV as considered 
in the LTOP safety analysis. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 
proposed intervals, and the proposed Frequency has been determined to be sufficient to identify 
significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

3.4B LI0 

Not Used
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B LII 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

This change revises the Frequency for determining RCS activity. This change allows less frequent 

performances of this Surveillance Requirement. A less frequent performance of a Surveillance 

Requirement does not result in any hardware changes. The Frequency of performance also does 

not significantly increase the probability of occurrence for initiation of any analyzed event since 

the function of the equipment does not change (and therefore any initiation scenarios are not 

changed) and since the proposed Frequency has been determined to be adequate to properly trend 

the parameter. This proposed Frequency is also acceptable since other indications continue to be 

available to indicate potential noncompliance during the surveillance interval. Therefore, this 

change does not involve an increase in the consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure proper surveillances are required for RCS activity as 

considered in the safety analysis. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 

proposed intervals, and the proposed Frequency has been determined to be sufficient to identify 

significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L12 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

This change revises the Frequency for determining RCS leakage by an inventory balance. This 

change allows less frequent performances of this Surveillance Requirement. A less frequent 
performance of a Surveillance Requirement does not result in any hardware changes. The 
Frequency of performance also does not significantly increase the probability of occurrence for 

initiation of any analyzed event since the function of the equipment does not change (and 
therefore any initiation scenarios are not changed) and since the proposed Frequency has been 

determined to be appropriate to determine accurate leakage results. Further, this proposed 
change in Frequency of performance does not significantly increase the consequences of an 
accident because other indications remain available to indicate potential non compliance during 

the surveillance interval. Therefore, this change does not involve a significant increase in the 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  

K, The proposed change will still ensure proper surveillances are required for the leakage parameter 
as considered in the safety analysis. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 
proposed intervals, and the proposed Frequency has been determined to be sufficient to identify 
significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L13 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The RCS leakage limits are provided to assess the structural integrity of the reactor coolant 

system. However, the limits are not considered the initiator of any previously analyzed accident.  

Further, an extension of the Completion Time for a Required Action does not result in any 

hardware changes. The Completion Time for performance also does not significantly increase the 

probability of occurrence for initiation of any analyzed event since the function of the equipment, 
or limit for the parameter, does not change. Further, the Completion Time for performance of 

Required Actions does not significantly increase the consequences of an accident because there is 

no change in the assumed response of the equipment in performing its specified mitigation 
functions, and no change in the response of the core parameters to assumed scenarios, from that 

considered during the original Completion Time.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still provide for detection of leakage before the leakage source would 
propagate to a "break", and ensure prompt restoration of compliance with the limiting condition 

for operation, or appropriate compensatory actions are taken. Thus, this change does not create 
the possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the structural 
integrity of the RCS continues to be evaluated in the same manner. The increase in time allowed 
for such an evaluation and restoration is minimal and provides additional potential for the 
preferred action of restoration of the leakage to equipment to OPERABLE status, rather than 
requiring a shutdown transient.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L14 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The RCS leakage is an indication of RCS structural integrity. However, a change in the leakage 

limit does not require any hardware changes. Additionally, leakage is not considered as the 

initiator of any previously analyzed accident. Therefore, this change does not involve a significant 

increase in the probability of any accident previously evaluated. Further, the change in the limit is 

small, and therefore, this change does not involve a significant increase in the consequences of any 
accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure that leakage is within the assumptions of the accident 
analysis. Thus, this change does not create the possibility of a new or different kind of accident 
from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The margin of safety for dose consequences is provided by assuring that the results of the analyses 
are within the limits of 10 CFR 100. This change will not significantly increase the dose 
consequences and therefore, the increased limit is not considered to involve a significant reduction 
in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L15 

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

The Applicability for the requirement to maintain a single OPERABLE pressurizer safety valve 
while the reactor is subcritical is revised to include only MODE 3 above the LTOP enable 
temperature. The pressurizer safety valves provide protection to mitigate the consequences of an 
overpressurization event. However, the proposed change does not involve a physical alteration of 
the unit or changes in parameters governing normal plant operation. Therefore, the change does 
not involve a significant increase in the probability or consequences of any accident previously 
evaluated. Further, below the LTOP enable temperature the pressurizer safety valve is not used 
to mitigate overpressurization events. Therefore, the change does not involve a significant 
increase in the consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure that adequate overpressure protection is provided under 
conditions where it is appropriate to do so. Thus, this change does not create the possibility of a 
new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The pressurizer safety valves are not included in the margin of safety for operation below the 
LTOP enable temperature. Therefore, the omission of requirements for a pressurizer safety valve 
under these conditions does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L16 

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

The Applicability for the requirement to perform RCS pressure isolation valves (PIVs) leakage 

testing is limited to MODES 1 & 2. This means the testing must be current for entry into and 

operation in MODES 1 & 2. The PIV leakage is considered as the initiator of an intersystem 

LOCA. However, since this change in Frequency for performing the test does not change the 

capability of the PIVs, and the eliminated testing can not be performed such that it provides 

accurate results, the change does not involve a significant increase in the probability or 

consequences of any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure that the PIV leakage is within its limit under conditions 

where it is appropriate to do so. Thus, this change does not create the possibility of a new or 

different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The margin of safety for PIV leakage is provided through dual barriers, indication of leakage, and 

small leakage limits. None of these are affected by this change. Further, the eliminated testing 

can not be performed such that it provides accurate results. Therefore, the limitation on the 

requirement to perform this surveillance is not considered to involve a significant reduction in a 

margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L17 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

This change revises the OPERABILITY requirements to permit testing and examination of the 

pressurizer safety valves at high pressure and temperature near their normal operating range, but 

only after the valves have had a preli"minary cold setting. The cold setting gives assurance that the 
valves are OPERABLE near their design condition. This change does not result in any hardware 
changes, but only affects the method for testing to verify the lift settings. The change in method 

does not significantly increase the probability of occurrence for initiation of any analyzed event 
since the function of the equipment does not change (and therefore any initiation scenarios are not 
changed). Further, no significant increase in the consequences of an accident is identified since 
the performance of the valves continues to be assured by the cold setting such that the assumed 
response of the equipment in performing its specified mitigation functions is not changed.  

Therefore, this change does not involve a significant increase in the probability or consequences of 
any accident previously evaluated.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 
K,_ type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still ensure proper surveillances are required for the lift settings as 
considered in the safety analysis. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed method of testing the pressurizer safety valve lift settings has been determined to be 
sufficient during HOT SHUTDOWN (MODE 4) and for a limited time during HOT STANDBY 
(MODE 3) to provide the necessary overpressure protection. Therefore, this change in the 
method of testing the pressurizer safety valve fift settings does not involve a significant reduction 
in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

3.4B L18 

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

The RCS specific activity limits are provided to assure the consequences of a steam generator 
tube rupture are acceptable. This change omits a requirement to immediately initiate corrective 
action when specific activity is outside the limits. However, the restoration is not required to be 
completed until 24 hours later. The immediate corrective actions are not considered the initiator 
of any previously analyzed accident. Further, an extension of the initiating time for a Required 
Action does not result in any hardware changes. The Completion Time is unchanged for 
restoration and does not significantly increase the probability of occurrence for initiation of any 
analyzed event since the Required Action does not change. Further, this change of the 
performance of Required Actions does not significantly increase the consequences of an accident 
because there is no change in the assumed response of the equipment in performing its specified 
mitigation functions, and no change in the response of the core parameters to assumed scenarios, 
from that considered using the immediate initiation requirements.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still provide for prompt restoration of compliance with the limiting 

condition for operation, or appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the specific 
activity of the RCS continues to be restored within the acceptable Completion Time. The 
increase in time allowed for initiating action permits appropriate evaluation of the situation, its 
causes, and the impact of the corrective action being considered while maintaining a limited time 
period during which the restoration of compliance must be achieved.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

3.4B L19 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The upper limit on returnable RCS leakage via the reactor coolant pump seals is provided to 

assure the consequences of a loss of all AC power are acceptable. This change omits this upper 

limit from the ITS and eliminates a requirement to shutdown the reactor should this limit be 

exceeded. This change does not alter requirements or actions associated with Identified Leakage.  

The upper limit on returnable leakage and the shutdown actions are not considered the initiator of 

any previously analyzed accident. Further, these changes do not constitute hardware changes or 

modification of system operating parameters. Therefore, the deletion of these requirements does 

not significantly increase the probability of occurrence for initiation of any analyzed event.  

Further, this change does not alter the functional characteristics of any component nor the 

assumed initial conditions of any evaluated event. Continued remedial measures will be available 

and taken in accordance with the corrective action program. Any changes to the limit will be 

controlled under 10 CFR 50.59. Therefore, this change does not significantly increase the 

consequences of an accident because there is no change in the assumed response of the equipment 

in performing its specified function.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 

type of equipment will be installed) or changes in parameters governing normal plant operation.  

The proposed change will still provide for compliance with the assumed initial conditions during 

normal operation, and appropriate compensatory actions will be available via the corrective action 

process. Thus, this change does not create the possibility of a new or different kind of accident 
from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since the limits on 
returnable RCS leakage will continue to exist in a license basis document controlled under 
10 CFR 50.59. The deletion of the shutdown action statement will allow the initiation of actions 
that permit appropriate evaluation of the situation, its cause(s), and the impact of the corrective 
action being considered.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.4B: Reactor Coolant System 

Note: The ITS Section 3.4B package addresses the following NUREG-1430 RSTS: 
RSTS 3.4.9 Pressurizer 
RSTS 3.4.10 Pressurizer Safety Valves 
RSTS 3.4.11 Pressurizer Power Operated Relief Valve (PORV) - Not used 
RSTS 3.4.12 Low Temperature Overpressure Protection (LTOP) System 
RSTS 3.4.13 RCS Operational Leakage 
RSTS 3.4.14 RCS Pressure Isolation Valve Leakage 
RSTS 3.4.15 RCS Leakage Detection Instrumentation 
RSTS 3.4.16 RCS Specific Activity 

NUREG 3.4.13 and Bases - The CTS 3.1.6.3.b limitations on primary to secondary 
leakage are retained in the ITS. Thus, NUREG 3.4.13.d is shown as deleted since 
there is no CTS equivalent and it largely replicates the requirements of 
NUREG 3.4.13.e which is revised to specify the CTS limits on leakage. This change is 
consistent with current license basis.  

The CTS 3.1.6 Completion Times are retained for restoring the identified and 
unidentified leakage to within limits. CTS requires only that the unit be shutdown 
within 24 hours. ITS 3.4.13 Required Action B.1 will allow 18 hours for attempts to 
restore and Required Action C.1 will require the unit to be in MODE 3, i.e., shutdown, 
within the following 6 hours. This results in an equivalent 24 hours to shutdown the 
unit. This change is consistent with current license basis.  

2 NUREG 3.4.10 and Bases - The LCO is revised to require only that the pressurizer 
safety valves be OPERABLE without specifying the specific setpoint. The setpoints 
are not included in the CTS. ITS SR 3.4.10.1 will require that the valves be 
determined OPERABLE in accordance with the Inservice Testing (IST) Program. The 
IST Program will include the setpoints and be subject to NRC review as required by 
10 CFR 50.59. Compliance with the ASME Code as described in the CTS continues to 
be required by design controls and by the IST Program. Both are subject to NRC 
review and provide adequate control of the pressurizer safety valve setpoints.  
Additionally, the CTS 3.1.1 Bases indicate that the pressurizer safety valve setpoint 
tolerance range is +1%, -3%. This tolerance range is incorporated into the ITS Bases.  
This change is consistent with current license basis.  

3 NUREG 3.4.10 and Bases - The LCO and Applicability are proposed to be consistent 
with the CTS 3.1.1.3.A, i.e., MODES 1 and 2, and to include MODE 3 and MODE 4 
with the RCS above the LTOP enable temperature as currently required by 
CTS 3.1.1.3.B. For ANO-1, the LTOP enable temperature occurs in MODE 4 at 
262TF. This is consistent with the NUREG position that the safety valves provide 
overpressure protection above the LTOP enable temperature and the LTOP 
requirements (see ITS 3.4.11) provide overpressure protection in conditions below the 
LTOP enable temperature. However, ITS 3.4.10 is proposed to require only one 
pressurizer safety valve in MODE 3 and in MODE 4 above the LTOP enable 
temperature. This is consistent with CTS 3.1.1.3.B and is based on the capability of 
one safety valve to remove the equivalent of all available heat sources as discussed in
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ITS DISCUSSION OF DIFFERENCES 
the Bases for CTS 3.1.1.3.B and SAR Section 4.3.11.4. Also, a discussion of the ANO 
treatment of the instrument uncertainty for this parameter has been inserted. This 
change is consistent with current license basis.  

The Conditions are also revised to reflect that the LCO only requires one safety valve 
in MODES 3 and 4 (by including "required" in ITS Condition C). These proposed 
Conditions are equivalent to or more restrictive than the CTS. In MODES 3 and 4, the 
CTS has no required actions and LCO 3.0.3 is not applicable. Therefore, requiring that 
the unit cool to less than the LTOP enable temperature is more restrictive than CTS.  

4 NUREG 3.4.10 and Bases - The Applicability Note has been relocated to the LCO in 
the ITS. This provides consistency since the note modifies the LCO requirements, not 
the Applicability. This change is considered to be administrative in nature.  

5 NUREG 3.4.11 and Bases - This LCO is not adopted for ANO-1. NUREG 3.4.12 is 
renumbered to ITS 3.4.11, and NUREG 3.4.16 is renumbered to ITS 3.4.12. The 
ANO response (dated December 21, 1990) to Generic Letter 90-06 indicates that the 
pressurizer electromatic (power operated) relief valve (ERV) is not depended upon for 
a safety related function in MODES 1, 2, or 3, nor in MODE 4 above the LTOP enable 
temperature. Therefore, it is not significant to risk and does not satisfy Criterion 4 of 
10 CFR 50.36 during these MODES. The ANO-1 CTS does include an exercise of the 
PORV (ERV) in Table 4.1-2, item 17 in order to demonstrate OPERABILITY for 
purposes of LTOP. Therefore, this Surveillance is reflected in the LTOP ITS as 
SR 3.4.11.5. This change is consistent with current license basis.  

6 NUREG 3.4.12 and Bases - The LTOP LCO requirements are provided in ITS 3.4.11 
and revised to be consistent with unit specific design, analysis, and licensing basis as 
reflected in CTS 3.1.2.9, 3.1.2.10, 3.1.2.11, and Table 4.1-2, item 17. The ACTIONS 
and Surveillance Requirements are similarly revised to reflect the LCOs and the LTOP 
analysis.  

NUREG 3.4.12 includes requirements to limit the makeup pumps to a maximum of one 
capable of injecting into the RCS. No such explicit requirements are included in the 
CTS since the high pressure injection (BPI) pumps are also the makeup pumps.  
Therefore, separate requirements for makeup pumps are unnecessary. NUREG 3.4.12 
Condition A and NUREG SR 3.4.12.1 are also not incorporated for makeup pumps 
since the LCO requirements for makeup pumps were not incorporated. This change is 
consistent with current license basis.  

NUREG 3.4.12 includes requirements for the IHPI pumps to be de-activated. This 
requirement is included in ITS 3.4.1 1.b along with the previously approved CTS 
allowances to be capable of injecting under administrative controls for specific 
purposes, i.e., ITS 3.4.11.b Notes 1, 2, 3, and 4. NUREG 3.4.12 Condition B is 
incorporated in ITS 3.4.11 Condition E, and NUREG SR 3.4.12.2 is incorporated in 
ITS SR 3.4.11.2 (also including the previously approved CTS allowances to be capable 
of injecting under administrative controls for specific purposes). This change is 
consistent with current license basis.
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ITS DISCUSSION OF DIFFERENCES

NUREG 3.4.12 includes requirements for the core flood tank(s) (CFTs) to be isolated 
when the CFT pressure is greater than or equal to the maximum RCS pressure for the 
existing RCS temperature allowed by the pressure and temperature limit curves. This 
requirement is included in ITS 3.4.11.c along with the previously approved CTS 
allowances to be capable of unisolated under administrative controls for ASME 
Section XI testing. The "pressure" applicability criteria of the NUREG Applicability 
Note is incorporated in the designation of the "pressurized" CFT. The CTS currently 
allows exception for a "depressurized" CFT. Therefore, this change is consistent with 
the CTS. "Pressurized" is defined in the Bases in the same manner as addressed by the 
NUREG. NUREG 3.4.12 Conditions C and D are not incorporated in ITS 3.4.11.  
Rather, an unisolated pressurized CFT results in entry into ITS 3.4.11 Condition E.  
Since no ACTION is presented in CTS, an immediate restoration type action is more 
consistent with the CTS application. Also, since restoration is expected to take less 
than the one hour provided by NUREG Condition C, the proposed Action is more 
restrictive than NUREG 3.4.12 Conditions C and D. NUREG SR 3.4.12.3 is 
incorporated in ITS SR 3.4.11.3 (also including the previously approved CTS 
allowances to be capable of unisolated under administrative controls for ASME 
Section XI testing). This change is consistent with current license basis.  

NUREG 3.4.12 includes requirements for pressure relief capability by requiring either 
an OPERABLE PORV with a designated pressurizer level, or a depressurized RCS 
with an adequate vent path. This requirement is included in ITS 3.4.11.a and 
ITS 3.4.1 1.d although the specific details are provided in the Bases as they are in the 
CTS. The CTS 3.4.11 requirement to prevent operation in a water solid condition is 
included as the specific ITS 3.4.1 L.a for a pressurizer water level, and the CTS 
Table 4.1-2, item 17 is incorporated as ITS 3.4.11.d, although the SER allowances for 
an adequate vent path are also incorporated. The Bases LCO section is also used to 
identify an "open" RCS and to identify adequate OPERABLE "pressure relief 
capability." This is consistent with the CTS 3.1.2.11 requirements to prevent operation 
in a water solid condition "when the RCS pressure boundary is intact." NUREG 3.4.12 
Conditions E and F are incorporated in ITS 3.4.11 Conditions A and B, and NUREG 
SR 3.4.12.4 is incorporated in ITS SR 3.4.11.1 (also including the previously approved 
CTS exceptions under administrative controls for specific purposes). NUREG 3.4.12 
Conditions G and H are incorporated in ITS 3.4.11 Conditions C and D, and NUREG 
SR 3.4.12.5 and SR 3.4.12.6 are incorporated in ITS SR 3.4.11.4. NUREG 
SR 3.4.12.7 is revised to reflect the CTS Table 4.1-2, item 17 testing requirements as 
ITS SR 3.4.11.5, and NUREG SR 3.4.12.8 is reflected in ITS SR 3.4.11.6. However, 
only the opening circuits are considered in ITS SR 3.4.11.6 since the closing circuits 
are not required for LTOP. Finally, NUREG 3.4.12 Condition I is reflected in 
ITS 3.4.11 Condition E. Again, since no ACTION is presented in CTS for these 
conditions, an immediate restoration type action is more consistent with the CTS 
application. Also, since restoration is expected to take less than the 12 hours provided 
by NUREG Condition I, the proposed Action is more restrictive than NUREG 3.4.12 
Condition I. This change is consistent with current license basis and current practice.
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ITS DISCUSSION OF DIFFERENCES

NUREG 3.4.12 includes an LTOP enable temperature in the Applicability statement 
which is incorporated in ITS 3.4.11 Applicability beginning at the LTOP enable 
temperature of 262°F in MODE 4. Statement clarifying the ANO treatment of the 
instrument uncertainties associated with this parameter have been inserted. The CTS 
requirements were determined to be sufficient LTOP requirements, as indicated in the 
ANO response (dated December 21, 1990) to Generic Letter 90-06, and are proposed 
to be retained as modified to include appropriate Actions and SRs. This change is 
consistent with current license basis.  

Bases changes are included as necessary to reflect the unit specific LTOP evaluations 
and the aforementioned changes.  

7 NUREG 3.4.16 Bases - The Applicable Safety Analyses and References sections are 
revised to incorporate a thyroid dose conversion factor reference to the defined term 
DOSE EQUIVALENT 1-131 in Section 1.1, Definitions.  

8 NUREG 3.4.9 and Bases - The required pressurizer heaters are permanently connected 
to a bus powered by an emergency (ES) power source. Therefore, as indicated in the 
Bases for NUREG SR 3.4.9.3, there is no need to periodically verify the capability of 
these heaters to be powered from an emergency power supply. Further, with such a 
design, the power supply and distribution system is considered to be a support system 
for the required pressurizer heaters. However, since ANO-1 has both ES powered and 
non-ES powered heaters, the ITS is revised to retain the ES bus power requirement for 
clarity. SR 3.4.9.2 is also revised to reflect this permanent connection. Finally, the 
documentation related to this design was provided in response to NUREG-0578 (prior 
to NUREG-0737). This change is consistent with current license basis.  

9 NUREG 3.4.10 Bases - This change provides unit specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures. These 
changes are consistent with current license basis.  
B 3.4.10 BACKGROUND - An additional plant specific method for pressurizer safety 
valve discharge flow monitoring is identified.  
B 3.4.10 ASA - Unit specific analysis information is incorporated.  

10 NUREG 3.4.9 Bases - This change provides unit specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures. These 
changes are consistent with current license basis.  
B 3.4.9 BACKGROUND - An additional plant specific method for maintaining 
"subcooled conditions" is identified.  
B 3.4.9 ASA - The description of the applicable safety analysis is revised to reflect the 
unit specific analysis. The Bases for CTS 3.1.3 indicate the applicable safety analysis 
for pressurizer water level are rod withdrawal and startup events.  
B 3.4.9 SR 3.4.9.1 - The statement regarding use of "indicated level" is replaced with a 
unit specific statement regarding instrument error.
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11 NUREG 3.4.13 and Bases - SR 3.4.13.1 is revised to remove the Frequency column 
Note and to modify the Surveillance column Note in accordance with TSTF- 116, 
Rev. 2. A unit specific clarification of the conditions required for the performance of 
this SR has been incorporated by stipulating that the SR is only required to the 
performed following the establishment of steady state operation at near operating 
pressure. Without this latter condition, the inventory balance results are not reliable.  
The changes in the Notes are consistent with Generic Traveler TSTF- 116, Rev. 2.  

12 The NUREG 3.4.14 Bases are revised to reflect unit specific requirements imposed by 
NRC Order for Modification of License Concerning Primary Coolant System Pressure 
Isolation Valves, issued April 20, 1981. Further, changes were made to reflect unit 
specific design and operational features. These changes are consistent with current 
license basis.  

13 NUREG 3.4.14 and Bases - The requirements of CTS 3.1.6.9 are retained. If RCS 
pressure isolation valve (PIV) leakage exceeds the allowed limits, the high pressure 
portion of the affected subsystem must be isolated from the low pressure portion by 
closing at least two valves in the high pressure portion of the piping. There are only 
three valves in series which may be used to isolate the low pressure portion from the 
high pressure portion; two check valves and a motor operated valve (MOV). Only the 
check valves are pressure tested in accordance with SR 3.4.14.1. The NLJREG 
Condition A Note is not included since the only valves used for isolation are as 
identified above and this requirement for leak testing of the MOVs is not in the CTS.  
Also included from the CTS is the more restrictive requirements to isolate with both 
valves (the MOV and the remaining OPERABLE check valve) within 4 hours. When 
using the MOV for isolation, deactivation makes the low pressure injection subsystem 
of the ECCS inoperable since the MOV must automatically open to provide the LPI 
ECCS function. Therefore, no additional actions to "restore" are necessary since the 
ECCS Specification will effectively limit continued operation. These changes are 
consistent with current license basis.  

Also, the Conditions are re-ordered to provide a default shutdown Required Action if 
the DHR System autoclosure interlock is inoperable and the Required Action to 
"isolate" can not be met within 4 hours. This change is considered an editorial 
enhancement in the usage of the ITS.  

14 NUREG 3.4.14 and Bases - SR 3.4.14.1 is revised to provide only a 5 gpm limit since 
the valves are large enough so the 0.5 gpm per nominal inch of valve size would exceed 
the 5 gpm limit. The Surveillance is also revised to refer to a differential test pressure 
consistent with the CTS method for performing this leakage testing. Note 3 and the 
last Frequency are omitted since this plant was licensed prior to 1980 (see Bases for 
SR 3.4.14.1 which identifies this criterion). Finally, the allowance for indirect 
measurement provided in CTS Table 3.1.6.9 footnote (c) is retained in the Bases as an 
acceptable method for performance of the SR. Other Bases discussions were also 
revised to reflect these changes. This change is consistent with current license basis.
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15 NUREG 3.4.14 and Bases - SR 3.4.14.2 and SR 3.4.14.3 are revised to omit the Notes 
since the ITS 3.4.11 LTOP requirements do not require disabling the DHR autoclosure 
interlocks. This change is consistent with current license basis.  

16 NUREG 3.4.14 and Bases - Two additional SRs are provided to periodically test the 
portion of the DHR autoclosure interlock associated with closed Core Flood Tank 
isolation valves. This function either closes, if open, or prevents opening, if closed, of 
the DHR System suction MOVs if the CFT isolation valves are not filly closed. This 
retains CTS Table 4.1-1, item 30, and Table 4.1-2, item 11 requirements. This change 
is consistent with current license basis.  

17 NUREG 3.4.15 and Bases - Required Actions A. 1 and B. 1.2 are revised to include a 
Note indicating that SR 3.4.13.1, an RCS water inventory balance, is not required to be 
performed until 12 hours after establishing steady state operating conditions. This 
Note recognizes the fact that performance of SR 3.4.13.1 during non-steady state 
operation results in the generation of calculational data that is not reliable. This change 
is consistent with TSTF-1 16, Rev. 2. In addition, the ITS is revised to retain the at or 
near operating pressure requirement since calculations performed during other 
conditions have historically proven unreliable. Steady state operation at or near 
operating pressure is required to perform a proper inventory balance.  

18 NUREG 3.4.10 Bases - Incorporated TSTF-057.  

19 NUREG 3.4.16 and Bases - The CTS 3.1.4 requirements for RCS specific activity are 
retained. Editorially, the specific activity limits are listed in the LCO. The ACTIONS 
are revised to retain the single requirement to restore within 24 hours with no 
dependence on the Figure related to iodine spiking. These ACTIONS are consistent 
with CTS and with the CTS Bases which does not consider iodine spiking. The 
retention of the CTS requirements also combines NUREG Conditions B and C since 
these Required Actions are the same after including TSTF-028 which omits Required 
Action C. 1. Also, the second entry condition of NUREG Condition B is unnecessary 
because: 1) it is the same as the first entry condition, i.e., if specific activity is too high 
Condition A is entered and Required Action A. 1 is completed; and 2) the referenced 
figure does not exist due to the LCO modification. This change is consistent with 
current license basis.  

20 NLIREG 3.4.14 and Bases - The NOTE was moved to the LCO section to be 
consistent with the Writer's Guide and to avoid confusion in the application of 
SR 3.0.4 for MODE changes. As presented in the NUREG, entry into or exit from the 
Applicability Note could have been interpreted to constitute a MODE change. This 
revision results in no change to the intended application of the NUREG LCO. This 
change is editorial.  

21 NUREG 3.4.9 and Bases - Maximum and minimum pressurizer water level limits are 
specified by CTS 3.1.3.4. These unit specific multiple pressurizer water level limits 
(maximum and minimum) are required by ITS LCO 3.4.9 and identified in ITS 
SR 3.4.9.1. This change is consistent with the current license basis.
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. In addition, the MODE 4 LTOP temperature Applicability is revised from "Ž 262 F' 
to "> 262 F" and a discussion of the ANO treatment of the associated instrument 
uncertainties has been inserted to be consistent with other similar Applicabilities, e.g., 
NUREG 3.4.10 and 3.4.11, and to eliminate the overlap with NUREG 3.4.9 Required 
Action B.2 (which includes the "= 262 F").  

22 NUREG 3.4.12 and Bases - The low temperature overpressure protection (LTOP) for 
ANO-1 is not provided by a "System" but rather by a collection of components in 
conjunction with administrative controls of various parameters and deactivations of 
equipment. Thus, the terminology of "LTOP System" is not used. This change is 
consistent with current license basis.  

23 NUREG 3.4.15 Bases - The Bases for RCS Leakage Detection Instrumentation are 
revised to reflect unit specific design, capabilities, and licensing basis. This change is 
consistent with current license basis.  

24 NUREG 3.4.14 and Bases - The actual setpoints for high RCS pressure which prevent 
valve opening are not included in NUREG SR 3.4.14.2 for the DHR System 
autoclosure interlocks. The CTS administrative controls for these interlock function 
setpoints have been adequate to assure OPERABILITY of the system and are 
proposed to continue as such. This change is consistent with current license basis.  

NUREG SR 3.4.1.2 and SR 3.4.1.3 Bases - Discussion of the design of the interlocks 
has been revised to reflect the ANO design as stated in the ANO SAR, Section 9.5.2.7.  
Additional information has been added to discuss the treatment of instrument 
uncertainty. These changes are consistent with the current license basis.  

25 Not used 

26 NUREG 3.4.13 Bases - Incorporates TSTF-054, Rev. 1.  

27 NUREG 3.4.13 and Bases - Incorporates TSTF-061.  

28 NUREG 3.4.15 and Bases - Incorporates TSTF-060.  

29 NUREG 3.4.16 and Bases - The second Frequency ofNUREG SR 3.4.16.2 is not 
adopted. This Frequency is not required by CTS. Administratively controls for 
verification of reactor coolant specific activity during power maneuvering have been 
adequate to date and are retained. This change is consistent with current license basis.  

30 NUREG 3.4.15 and Bases - The references to "containment" are revised to "reactor 
building" consistent with ANO-1 terminology in the license basis documents.  
References to "containment" in the NUREG-1430 text are changed to "reactor 
building," "the reactor building," or the abbreviation "RB" as appropriate for the ITS 
context. However, marking up the NUREG pages to show these changes introduces 
significant clutter to the page with little value for the purpose of the markup.  
Therefore, only one reference to this DOD item will be placed on each page of the
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ITS DISCUSSION OF DIFFERENCES 
NUREG/ITS markup for this section at the first occurrence with subsequent changes 
on that page not marked or annotated with this DOD number to conserve margin space 

31 NUREG 3.4.13 Bases - This change provides unit specific revisions to discussions of 
design, analysis, reference documents, or operational parameters or procedures. This 
change is consistent with current license basis.  

32 NUREG Bases - ANO-1 was designed and licensed to the AEC's General Design 
Criteria (GDC) which was published in the Federal Register on July 11, 1967 
[32FR10213]. Appendix A to 10 CFR 50 effective in 1971 [36FR3256] and 
subsequently amended, is somewhat different from the proposed 1967 criteria. SAR 
Section 1.4 includes an evaluation of ANO with respect to the 1967 criteria. The 
NUREG statement concerning the GDC criteria is modified in the ITS to reference the 
current licensing basis description in the SAR. This change is consistent with current 
license basis.  

33 NURGE-1430 SR 3.4.14.1 Note 2 is deleted. It provides a performance exception 
during times when DHR is in service. In accordance with the LCO Note (see DOD-20) 
the valves are not required to meet the LCO (and therefore the SRs) when operating in 
the DHR mode in MODE 4. For ANO, this LCO exception encompasses the intended 
allowance of this SR Note. As such the Note serves no purpose and can be removed.  

34 Not used 

35 NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 
the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision I was 
issued.  

For ITS LCOs 3.4.9, 3.4.10, 3.4.13, 3.4.14, and 3.4.15, the 10 CFR 50.36 Criterion 
satisfied by the respective ITS LCOs was modified to preserve consistency with the 
ANO-1 license basis. Specifically, the MODE dependency of the safety analyses was 
represented in establishing which criterion is met as a function of the operating MODE.  
For lower MODE LCOs, Criterion 4 of 10 CFR 50.36 was cited as the basis for 
inclusion of these LCOs. This change is consistent with current license basis and 
10 CFR 50.36.
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Pressurizer 3.4.9 

.CTS

3.4 REATOR COOLANT SYSTEM (RCS)
3.4.9 Pressurizer 

LCO 3.4.9 The pressurizer shall be OPERABLEwith:

a. Pressurizer water level

OPERABILITY requirements an pressurizer beaters do not apply 

in WODE 4.

APPLICABILITY: HODES 1, 2, and 3,?, 
JKOOE 4 with RcS temperaturej

3.4-16SWOG ST5

MJ

Rev 1, 04/07195



>:s 320;dOes

U. Required Action and 
associated Completion 
Time of. Condition C 
not met.

SURVEILLANCE

3.4-17

Pressurizer 3.4.,

-/AJ

.3j..3. ?p

Rev 1, 04/07195
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Pressurizer Safety Valves 3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressuri

LCO 3.4.10

APPLICABILITY:

zer o.a. . ... Z .Z. Z 

•Two ,,-er se, t valves shall be OPERA•L•• L 1.3 ..  

MODES 1,1aad3 

umc wJ&Aj~hRCS S73Rtempratu4 3..3. A

LThe lift settings are not required to be within .  

liits for entry into IOOES 3 an4dAfor the purpose of 

setting the pressurizer safety valves under abient (hot) 

conditions. This exception is allowed forfk36hours 

following entry into-MODE 3,provided a preliminar7 cold 

Ssetting was made prior tU heatup.

3.4-18 Rev 1, 04107195
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Pressurizer Safety Valves 3.4.10 
CT5

SURVEILLANCE REQUIREMENTS SUVILNEFREQUENCY 

•ersafety valve is n accordance 

OPERABLE ln accordbnce wi th thet the 
[Testing Program. Following testing, liftIT nservice 

Ssettings shall be within t I%. Testing Program

j-4.i-�
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3.4 MCTOR COOLANT SYTEM (RM) 

3.4.WLow Temperature Overpressure Pr

BWOG STS

ITOP 

otection (LTOP) 

OPERABLE with a maximum of nel 
injecting into the RCS, h pressure 

ivated, and the core flo tnks (CFls) 

1 < [2201 inches d an OPERABLE power 
valve (PORV) a lift setpoint of 

rized an RCS vent of ?. 10.751 square 

old leg temperature is 5 [2831"F, 

tor vessel head is on.  

F required when CFT pressu Is greater 
maximum RCS pressure fo he existing 
ted by the pressure a temperature 
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<INSERT 3A-22A>

CTS 

LCO 3.4.11 LTOP shall be provided which Includes: 

a. Pressurizer level such that the unit Is not In a water solid 3.1.211 
condition; 

.NOTES 
1. Only applicable when reactor coolant system (RCS) pressure 3.1.2.11 

boundary Is Intact.  

2. Not applicable as allowed by Emergency Operating Procedures. 3.1.2.11 

3. Not applicable during system hydrotest. 3.1.2.11 

b. High pressure Injection (HPI) deactivated; 3.1.2.10 

NOTES 

1. Not applicable during ASME Section XI testing. 3.1.2.10 

2. Not applicable during fill and vent of the RCS. 3.12.10 

3. Not applicable during emergency RCS makeup. 3.1.2.10 

4. Not applicable during valve maintenance. 3.1.2.10 

c. Each pressurized core flood tank (CFT) Isolated; and 3.1.2.9 

NOTE 3.1.2.9 
Not applicable during ASME Section Xl testing.  

d. OPERABLE pressure relief capability. NA 

APPLICABILITY: MODE 4 with RCS temperature < 2620F, 3.1.2.10 
MODE 5, NA 
MODE 6 when the reactor vessel head Is on.
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<INSERT 3.4-22A> (continuedi

CTS
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. Pressurizer level not within A.1 Restore pressurizer level 1 hour 

required limits, to within required limits.  

B. Required Action and B.1 Close and maintain 12 hours 
associated Completion dosed the makeup 
Time of Condition A not control valve and its 
met. associated Isolation 

valve.  

AND 12 hours 

B.2 Stop RCS heatup.  

C. Required Bectromatic C.1 Restore required ERVto 1 hour 
Relief Valve (ERV) OPERABLE status.  
Inoperable.  

D. Required Action and D.1 Reduce makeup tank 12 hours 
associated Completion level to s 73 Inches.  
Time of Condition C not 
met.  

E. LCO requirements not met E.1 Initiate action to restore Immediately 
for any reason other than compliance with LCO 
Condition A through requirements.  
Condition D.

NA 

NA 

NA 

NA 

NA
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LTOP34 

UIRED ACTION COMPLETIO 

storeO mLeuOP System ours 

-to t ze RCS and 12 hours 
itbltish RCS, vent of 
[0.75] square inch..  

Hlel makeup pum 1' hur 

td. 12 hours 

mouted. ours 

(continued) 
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CINSERT 3.4-25A> 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.11.1 NOTES 
1. Only applicable when RCS pressure 

boundary Is Intact.  

2. Not applicable as allowed by Emergency 
Operating Procedures.  

3. Not applicable during system hydrotest.  

Verify pressurizer level does not represent a 30 minutes 

water solid condition. - during RCS 
heatup and 
cooldown 

12 hours 

SR 3.4.11.2 NOTES 
1. Not applicable during ASME Section XI 

testing.  

2. Not applicable during fill and vent of the 
RCS.  

3. Not applicable during emergency RCS 
makeup.  

4. Not applicable during valve maintenance. 12 hours 

Verify HPI Is deactivated.  

SR 3.4.11.3 NOTE 
Not applicable during ASME Section XI testing.  

12 hours 
Verify each pressurized CFT Is Isolated.  

SR 3.4.114 NOTE 
Verification of locked, sealed, or otherwise 
secured open vent path(s) only required to be 
performed every 31 days.  

Verify OPERABLE pressure relief capability. 12 hours 

(continued)

CTS

NA

NA 

NA
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<INSERT 3A-25A>. (continuedi

CTS

SR 3.4.11.5 NOTE 
Only applicable when ERV Is credited for 
pressure relief capability.  

Perform functional test of the ERV. 18 months 

SR 3.4.11.6 NOTE 
Only applicable when ERV Is credited for 
pressure relief capability.  

Perform CHANNEL CALIBRATION of ERV 18 months 
opening circuitry.

NA 

T4.1-2, #17 

NA
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RCS Operational LEAME 3.4.13

CT-IS
3.4 REACTOR COOLAiT SYSTEM (RCS) 

3.4.13 FZS Operational LEAKAGE

LCO 3.4.13 t RCS

a.  

b.  

C.  

d.

operational LEAKAGE shall be limited to: 

No pressure boundary LEAKAGE; 

I gpm unidentified LEAKAGE; 

10 gpm identified LEAKAGE;%w

APPLICABILITY: ODES 1, 2, 3, and 4.

1.14. .3. C'.  .�j.Iw. 2-

A) A-

3.1.40~. ýO

1.' �2. 3.,t 

2�f 0 2.



RCS Operational LEAKAGE 3.4.13

SR 3.4.13.2 Verify steam generator tube Integrity is 
accordance with the Steam Generator Tube 
Surveillance Program.

crs

In accordance with the Steam 
Generator Tube 
Surveillance 
Program
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RCS PIV Leakage 3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (Pir) Leakage 

LCO 3.4.14 CLeak e raa R1 hall i 

APPLICABILITY: S. _

ACTIONS 

1. Separate Condition entry is allowed for each flow path.  

2. Enter applicable Conditions and Required Actions for systems made 

inoperable by an inoperable PlY.

CONDITION 

A. One or more flow paths 
with leakage from one 
or more RCS Firs not 
within limit.

REURE CTO

6 v ve us to tis 
qu -i d an A. an 

iRe red ion .2 t have 
b n ver ied me 
R 3.4 4.1 a be n the 

pres re bo a or 
hi pres p tion th 
s tem).

COMPLETION TIME
COMPLETION TIuE 

(continued)
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3.4.14
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RCS pjV Leakage 3.4.14

SURVEILLANCE

�j�#ue

S3.4.14.2

Verify CHR System autoclosure interlock 
prevents the valves from being opened 
with a timulmAted actual RCS pressure

Verify MMI System autoclosure 
interlock causes the valves to close 

automatically with a simuhIt!!o actual 

RCS pressure signal( Do1 .4Vs
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<INSERT 3A-33A>

SR 3.4.14A Verify DHR System autodosure Interlock 
prevents the valves from being opened with a 
simulated or actual Core Flood Tank isolation 
valve "not dosed" signal.

CTS

18 months

SR 3.4.14.5 Verify DHR System autodosure Interlock 18 months 
causes the valves to close automatically with a 
simulated or actual Core Flood Tank Isolation 
valve "not dosed" signal.

NA

T4.1-1. #30 
T4.1-2, #11 

NA 

T4.1-1, #30 

T4.1-2, #11

ANO-1 ITS 1/28/2000INSERT



RCS Leakage Detection Instrumentation 3.4.15

3.4 RUCTOR COOLANT SYSTEM (RCS) 

.3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15

APPLICABILY1

The following RCS leakage detection instrumentation shall be 
OPERABLE: 

a. One SUMP monitor; and 

b. Onere radioactivity monitor 

"(gaseous or particulate).  

rY: MODES 1, 2, 3, and 4.

3.4-34
Rev 1, 04107195

BIOG STS

CTS
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cINSERT 3.-34A> 

NOTE 
Not required until 12 hours after 
establishment of steady state 
operation at or near operating 
pressure.

ANO-1 ITS INSERT 1/28/2000



RCS Leakage Detection Instrumentation 3.4.15

ACTIONS 
-CONDITIOH REQUIRED ACTION COMPLETION TIME 

B. (continued) 9.1.2 Perform SR 3.4.13.1. Once per tJ A 
B. 24 hours 

wI•rEg 3+1 9.2 - Restore required 30 days 

radioactivity monitor 
to OPERABLE status.  

C. Required Action and C.1 Be in BODE 3. 6 hours 

associated Completion 
Time not met. ANI 

C.2 Be in MODE S. 36 hours 3. i, 

0., Both required monitors D.1 Enter LCO 3.0.3. lmmediately fJ JA 
S inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 
FREQUENCY 

SR 3.4.15.1 Perform CHANNEL CHECK of required 12 hours %L'L -6.I.

Satmosphere radioactivity 

SFUNCTIONAL TEST of required 92 days 
ia tmosphere radioactivity

(continued)

Rev 1, 04/07195
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<INSERT 3.4-35A>

NOTE 
Not required until 12 hours after 
establishment of steady state 
operation at or near operating 
pressure.

ANO-1 ITS 1/2812000INSERT



RCS Leakage Detection Instrumentation 3.4.15
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RCS Specific Activitt 2.4.•

3.4 REACTO COOLAHT SYSTEM (RCS) 

3.4.IlRCS Specific ActivitY -

LCO 3.. . 4.

APPLICABILITY:

h cific activity of the reactor coolant shall ,e:, 

USE £CktiVALCAf)T 

MODES 1 and 2, 

MIODE 3 with RCS average temperature (T..) I 500'F. i'

3.4-37 Rev 1, 04107/95
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RrS Specific Activi~t 
3.4. k

SURVEILLANCE REQUIREIMENTS

SURVEILLANCE

SR Only required to be performed in KODE 1.

Verify reactor coolant DOSE EQUIVALENT 1-131 
specific activity UpCi/gm.

(continued)

Rev 1, 04107195
3.4-38
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RCS Specific Activit.  3.4 .

SURVEILLANCE REQUIREMEKTS ( -in-d 
SURVEILLANCE 

Hot required to be performed until 31 days 
after a minimum of 2 EFPD and 20 days of 

HWE 1 operation have elapsed since the 

reactor was last subcritical for k 48 hours.  

Determine E.

3.4-39
BWOG STS

FREQUEEY
FREQUECY 

4164 days

Rev 1, 04/07/95
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Pressurizer B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 Pressurizer 

BASES

BACKGROUND The pressurizer provides a point in the RCS where liquid and 
vapor are maintained In equilibrium under saturated 

conditions for pressure control purposes to prevent bulk 

boiling in the remainder of the RCS. Key functions include 

maintaining required primary system pressure during steady 

state operation and limiting the pressure changes caused by 

reactor coolant thermal expansion and contraction during 

normal load transients.

The pressure control components addressed this LCO 
include the pressurizer water level. the required heaters, 

and their control su Cs.

The maximu= water level limit has been established to ensure 

that a liquid to vapor interface exists to permit RCS 

pressure contrl-Yring norm 1 operation and proper pressure 

response for nt i e s nsn The rater 

level limit thus serves two purposes: 

e • e rre a te f• ea t nslnf; ano

e maximum water 1evelb 11=Itpermits pressure control 
•equ pment to function as desioned. The limit preserves the 

(so i-*-) steam space during normal operation, QR• both sprays and 

heaters can operate to maintain the design operating resr.Televellii so eet-linth.  

ý&ure. 
Tthe lev,• 

S•,,,,O•Lpressurizer" (waer sol)- tot• 
•O~ar~o;7•-- M?&• , thus ensuring that pressure re ief devices 

S( or code safety valves) can control pressure by steam 

m e. r c E (continued)

BWOG STS B 3.4-39 Rev 1, 04/07/95
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Pressurizer 6 3.4.9

(continued) exceeded prior to __. • s4 tatceae-&a 

pressurizer insurge v ume eading to water relief, the 

-r • • W4Er~ l maximum tCS pressure might exceed the design $afety Limit 

, (SL) of 270 psig or damage may occur to thef VJor 
+b |;,cme1.v& 44e wser•,- p.ressurizer code safety valves. • F 

oVe 'S 4&eve A...i Tin,i" The pressurizer heaters are used to maintain a pressure in 

&e~e~r~~~A'~ ~the RCS so reactor coolant in the loops is subcooled and 
S thus in the preferred state for heat transport to the steam 

generators (SGs). This function must be maintained with a 

.Mwe I loss of offsite power. Consequently, the emphasis of this 

R LCDiss to ensure that theS I e 4tu 
.Ma heaters are adequate to maintain pressure for RCS 

MAi"Ok t M ~ loop subcooling with an extended loss of offsite power.  

(''•.Y t" M" A minimum required available capacity of 1 "i261iI ensures 

em,4'e\ e vaea ý IL that the RCS pressure can be maintained. Unless adequate 

lioAe . heater caacity s available reactor coolant subcool&ng 
a"ap naitto nt0 5 Inability to control the 

pe5I~~fI ~system pressure and maintain subcooling under conditions 
of 

pu s is as &k~e•K'•_ natural circulation flow in the primary system could lead to 

loss of single phase natural circulation and decreased 
capability to remove care decay heat.

APPLICABLE 
SAFETY AHALYSES

In NODES I and 2, the LCO requirement for a steam bubble is 
reflected implicitly in the accident analyses. No safety 

analyses are performed in lower WODES. All analyses 

performed from a critical reactor condition assume the 

existence of a steam bubble and saturated conditions in the 

pressurizer. In making this assumption, the analyses 

neglect the small fraction of noncondensible gases normally 
present.  

Safety analyses presented in the AAR do not take credit for 

pressurizer heater operation; however, an implicit initial 

condition assumption of the safety analyses is that the RCS 

is operating at normal pressure.

maximum level limit is f-rime inte st for theeoss of 
main '=water ) even Conservatve safety falyses /01 
assuitions fo this event ndicate th4( it product the 

st incre e of press izer level Aaused by aboderate 
." quency ev nt. Thus is event has/been selec/ed to 

~u~d& ~ ~reeA k.peAk RCSpwressu't~ 4ow' excee.y. i'i I.4 1;_. ~' C, 
B1 c cn tinued) 

+VWe eos,.A o4 a' rel w-Q~r~u'i.% Mldtevnt ca, r1IC*u 

BWGGSTSB 3.-40Rev 1, 04/07/95
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Pressurizer 8 3.4.9

BASE

_ The re ent for emergency power Sul s based n 
• 6 03• - (Ref. 1I. The intent is to WaIntans the e

reactor coolant in a subcooled conditionwi th natural 
circulation at hot, high pressure conditions for an 

• extendedd'time period after a loss of offsite 

power.Wh ln e .ltoss of offsite power is an initial condition 

or coincident event assumed in many accident analyses, 

ttmaintaining hot, high pressure conditions o ver an extended 

time period is not evaluated as part of OAR accident 

MODE I e maximum pressu; water evel limit sat s es 

LTOP en J• 4-tm " - Criterion 2 of en an ca el ysoug s t he 
•',• /••-•G•- need to maintain subcooling in the In--term duri- loss f 0•/a 

LmtkrA ')r,•ssr'34- offsite power, as indicated i RE-ie .1), s e ' 

The LCO requirement for the ressurizer to be OPERAMBLE with 

wa ater level c ensures that a steam bubble 
&,4t•iw L /axs.exi LtMit ng the max mum operating water level 

preserves the steam space for pressure control. The LCO has 

been established to ensure the capability to establish and 

maintain pressure control for steady state operation and to 

minimize the consequences of potential overpressure 
as. L -l4 transients. Requiring the presence of a steam bubble is 

also consistent with analytical assumptions.  

(continued) 
ReI,0/79

B 3.4-41BWDG STS
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<INSERT B3.4-41A> 

if the level limits were exceeded prior to an abnormality that creates a large 

pressurizer Insurge volume leading to water relief, the maximum RCS pressure 

might exceed the design SL of 2750 psig or damage may occur to the ERV or 

pressurizer code safety valves.  

<INSERT BA.-416> 

prior to criticality and that the Indication of the level Is above the minimum 
detectable level.

1/28/2000ANO-1 ITS INSERT



be o ~ r i i -A i ti i o ndi ,, • ob i dý in the/ oI s 'n e k e x cd ed "I subco~ can biOl• " |th se/. nne~af 
value 1e61[IZG.( s de ived fro te s of mnitne pea 

t 4 kW C e amo.unmt needled._ Iu 
l as al---nd n n the insulation losses, wnicn can vary du 

tightness of fit and condition.

APPLICABILITY 

*doesvaV' Uf C aAfa 

'.4.,~ 

cdwajs L-- " ,)

The need for pressure control is most pertinent when core 
heat can cause the greatest effect on RCS temperature, 

resulting in the greatest effect on pressurizer level and 

RCS pressure control. Thus Applicability has been 

designated for NODES 1 and 2. The Applicability is also 

"erovided for NODE S and. for pressurizer water level, for 

EODE 4 with RCS temperadr tJ•ure *'F. The purpose is to 

prevent lid j4JiiiiRCS operion uring heatup and cooldown 
to avoidrapTd pressure rises caused by normal operational 

perturbations, such as reactor coolant pump startup. The 

eraure ah, as been designated as the cutoff for 

applca Low Temperature 

fivarnressure Protection (LTOP11taa- rcxlip, de a O

I rlove l~eio e lo ReIiT"H lps fille-d 1u5 
'The LCO does not apply to MODES 5 and 6 
!ration.

,;In NODES 1, 2,-and 3, there is the need to maintain the 
availability of pressurizer heaters capable of being powered 
from an emergency power supply. In the event of a loss of 

cure offsite power, the initial conditions of these NODES give 
the greatest demand for maintaining the RCS in a hot 
pressurized condition with loop subcooling for an extended 
period. The Applicability is modified by a Note stating 
that the OPERABILITY requirements on pressurizer heaters do 

ly inODE. For MODE 4, 5, or f, 
oto control pressure (by heaters) to ensure loop 
S~subcooling for heat transfer when the Decay Heat Removal 

(continued)

S..'-
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Pressurizer B 3.4.9 

BASES

APPLICABILITY 
(continued)

ACTIONS

System is in service, and therefore the LCO is not 
applicable.

Vith pressurizer water level X the • 
action must be taken to restore pressurizer upiiiton 10 
within the bounds assumed in the analysis. This is done.  

restoring the pressurizer water level to within thel 
The I hour Co6 letion Time is considered to be a reahaible 
time for 

B.1 and 9.2

If the water level cannot be restored, reducing care power 

constrains heat input effects that drive pressurizer insurge 

that could result from an anticipated transient. By 

shutting down the reactor and reducing reactor coolant 

temperature to'at least MOME 3, the potential thermal energy 

of the reactor coolant mass for mass and energy 

releases is reduced. C de,1I Meone a 

Six hours is a reasonable time based upon rating 

towc% exDerience to reach MODE 3 from U owerithout 
' tChaleng ngv systems Further pressure 

a nd temperature reduction to 4 wtth RCS temperature 

GZ e, .'F places thed into a MODE where the LCO is not 

applicable. The 12hsour- ompletion Time to reach the 

nonapplicable MODE is reasonable based upon operating 
experience. • • 

If c L FergI eO e 

of ~r zer heaters 

are inoperable, restoration is required in 72 hours. The 

Completion Time of 72 hours is reasonable considering the 

anticipAtion:that a demand caused by loss of offsite power 

will not occur in this period. Pressure control may be 

maintained during this time using Aowered 
heaters. (Vs 

(continued) 

Re , 4079

21

eA&t
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Pressurizer 8 3.4.9

BASES 

ACTIONS 
(continued) 'if A)dA the_._A Sef

S'ompletion Time C oes n-ot 

tw b brought, to xstaes inwict hee!O t__ to uv 

To achieve this stats, the 
USt 

MODE 3 vwithin 6 hours and to ODE 4 •wi n the allovwng.  

6 hours. The Completion Time of 6 hours is reasonable, 

based on operating experience, to reach MODE 3 from full 

power conditions in an orderly manner and without 

challe inM systems. Similarly. the Completion Time 

a 2 hours to reach MoDE 4 is reasonable based on operating 

experience to achieve power reduction from full power 

ondtions in an orderly manner and without challenging 

systesu. lla 

detetio of abnorma leve 

•QUIILHENTS This SR requires thaf( 

pressurizer ater leve l 
unne liit t orvide amnmmsaefratamb 

I.  

d4eq The 12 hour rI a nd Mhen s hown levelyg 

practice to be sufficient to regularl assess.  
any deviation and verify that operatio is vithin safety 

anayse asuptos . ....... e also available for early 

detection of alnnormal level 

Lie%,~Re 1,e 04,07/95S io~ 

TeSR 3.4.9. er s 

CqVM1 elctrical check, on hea ter element .on inuity and .  

reitn ,,Te Frequency ofc.1e I_] can. s- iscosdee 

pr adequate todetect heater degr dation anl hlas been shon by 

"qJ Ir el operating experience to be acceptable. 

(continued) 

A A , Rev 1, 04/07/95
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BASES _

Rev 1, 04107/95
BWOG STS 6 3.4-45



Pressurizer Safety Valves B 3.4.10 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

3 3.4.10 Pressurizer Safety Valves 

BASES 

BACKGROUD The purpose of the two spring loaded pressurizer s I" 

valves is to provide RCS overpressure protection Operating 

in conjunction with the Reactor Protection System (RPS), two 

valves are used to ensure that the Safety Limit (SL) of 

le v 2750 Dsi Is _notexcleded far analyzed transients durtn h re#A 
70 safetyoZal I for 

tIODE.3 and portions of MODE 4. - For rthe remain FiT1a DE 4, tk.Ž 
MODE 5, and NODE 6 with the reactor head on, overpressure 

rot ion is provided by operating procedures and 

3.4. "Low Temperature Overpressure Protection (LTOP) 

ec c nine s( re rem s a led h at e 

The self actuated pressurizer safety valves are designed "in 

accordance with the requirements set forth in the ASME 2 't1 

Boiler and Pretsure Vessel Code, Section III (Ref. . The 

required lift pressure is 2500 psigffi• The safet valves 4/Y-3% 

discharge steam from the aressurizer a quenc an 

roca e n e . The discharge flow is indicated 

by an increase n tempera ure downstream of the safety 

&U.S*U' valve, and by an increase in the quench tank temperature and 
10-, level.• 

C? ••, 

iev ices., The upper and lw prsure limits are based on the tl 

± 1% tolerance requirement for lifting pressures above 

1000 psig. The lift setting is for the ambient conditions 

associated with HODES 1, 2, and 3. This requires either 

that the valves be set hot or that a correlation between hot 

and cold settings be established.  

The pressurizer safety valves are part of the primary 

success path and mitigate the effects of postulated 

accidents. OPERABILITY of the safety valves ensures that 

the RCS pressure will be limited to 110% of design pressure.  

The consequences of exceeding the ASHE pressure limit could 

include damage to RCS components, increased leakage, or a 

requirement to perform additional stress analyses prior to 

resumption of reactor operation.  

(continued) 
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Pressurizer Safety Valves 9 3.4.10

UASES (continued)

estbii~C5the M Ii=iu safety valve capacity. Th'e stailrt 
acc�iden s tosmeu•to c' t power. Single filure 
accident y vasveds°Oe hter ass in the accident 

addresse by the 4SHE Code, 

anal sis nor required to be addressed 

C:4pliance with this Specification is required to ensure 

that the accident analysis and design basis calculations

The wo pressurizer safety valves are set "e at the RCS 
design pressure (2500 psig) and within theio Peci presu e 

tolerance to avoid exceeding the maximum RCS design Pressure 

SLI to maintain accident analysis assumptions and to comply a-e( 

with ASME Code requirements. The upper and loe esr 

IN7ýtc~lle limits are based an the I 1%.tolerancee 09Sg 

requirements e.)for lifting pressures above 1000 puig.  

The limit Protected by this 
Specification is the reactor' 

coolant pressure boundary tRCPB) SL of 110% of design 
pressure. Inoperability o• one or bohvles could result 

in exceeding the SL if a transient were to occur.  

The onsquenes f exeedng he AME ressre imi

The consequences of exceeding the ASHE pressure. I'm", -- ,& 
include damage to one or more RCS components, increasedo 

leakage, or additional stress analysis being required prior 

to resumption of reactor operation.

tODE 4 above the LTOP alvet) is required 
0)to keep reactor 
ign value during

(continued) 
• ---
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,INSERT B3.4-47A> 

One pressurizer code safety valve Is capable of preventing overpressurlzation In 

MODE 3 and in MODE 4 with RCS temperature > 262OF since Its relieving capacity 

is greater than that required by the sum of the available heat sources, i.e., pump 

energy, pressurizer heaters, and reactor decay heat (Refs. I and 4).  

<INSERT B3.4-47B> 

The LCO Is modified by two Notes. Note I states that in MODE 3 
and MODE 4 with RCS temperature above 2626F, only one 
pressurizer safety valve Is required to be OPERABLE. In this 
condition, one pressurizer safety valve is capable of preventing 
overpressurization when the reactor Is not critical since Its relieving 
capacity Is greater than the sum of the available heat sources.  

<INSERT 83.4-47C 

The parameter value (262"F) does not contain allowances for 
Instrument uncertainty. Additional allowances for instrument 
uncertainty are contained In the Implementing procedures.

ANO-1 ITS 1/28/2000INSERT



Pressurizer Safety Valves B 3.4.10 

~~ 
ViCS WT 0 E4 f

ACTIONS &I 

Vith one pressurizer safety valve inoperable restoration 

must take place within 15 minutes. The Completion Time of 

15 minutes reflects the importance of maintaining the RCS 

overpressure protection system. An inoperable safety valve 

coincident with an RCS overpressure event could challenge 
the integrity of the RCPB.

"Irs-•'wed is reasonaole. baseG on e, to reach HWOE 3 from full power 
an~ ~ ~~~~- orer mnnrmuUIaWnbb i*..

134n% _ ytm a the ~hours allowed is 

~ ~ (continued) 
Rev-------07/-
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<INSERT B$A-48A> 

The parameter value (262°F) does not contain allowances for instrument uncertainty.  
Additional allowances for Instrument uncertainty are contained In the implementing 
procedures.  

<INSERT 0B.4-48B> 

With the required pressurizer code safety valve Inoperable, the RCS overpressure 

protection capability Is significantly reduced and an overpressure event could 

challenge the Integrity of the RCPB. Therefore, the unit must be placed In a 

condition In which the requirement does not apply. To achieve this status, the unit 

must be brought to at least MODE 4 with RCS temperature at or below the LTOP 

enable temperature within 6 hours.

1128/2000ANO-1 ITS INSERT



pressurizer Safety Valves B 3.4.10

r o v id e d b L I B' m oe - - - - - --. . . .  ,h ~n-= ,.... ,•;l)-Owers, the //lV"reduces %Re W- nry(aepwro and prsuth 
P i4.1 potential for lage Pressurizer insurges, and thereby 

.I removes the need or verpressure Prtection by two 
pressurizer safety valves.

SURVEILLANC 
REQUIREiENT E

SRs are specified in the Inservice Testing Program.  

Pressurizer safety valves are to be tested in accordance 
he requirements of Section KI of the AS•E Code 

(60 f. , which provides the activities and the Frequency 

necessaryt sattsf the SR. o addtnts

The pressurizer safety valve setpo int-for 
gsc•.'r~ OPERABILI , owever, the valves are rese o:t6 1% during h( ) 

the Surveillance to allow for drift.  

REFERONCES •),, •r and Pressure Vessel Code, Section III, 

Ar+, e r 9- 9, Sttmwer %A 9,.

3. SAP-, f~et4i*~ 4;3-16 

S/0 CFAe S'.& 

7. ASI'16S, 2 'e tger .4 Prtsj."'J~c C.Aes~aa 

P,,.r io, jqrl, Toyl 10 Ailedo-, jqWe cL.

- -

Rev 1, 04/07/95
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<INSERT B8.4-49A' 

The SR Is modified by a Note which allows entry Into MODE 3, and Into MODE 4 

with RCS temperature > 2620F. with the lift settings outside the limits. This permits 
testing of the safety valves at high pressure and temperature near their normal 

operating range, but only after the valves have had a preliminary cold setting. The 

cold setting gives assurance that the valves are OPERABLE near their design 
condition. Only one valve at a time will be removed from service for testing. The 

38 hour exception Is based on an 18 hour outage time for each of the two valves.  

The 18 hour period Is derived from operating experience that hot testing can be 
performed In this time frame.

ANO-1 ITS 1/28/000INSERT



Pressurizer PsV 
9 3. .11 

8 3.4 REACTOR COOLAM erT SY (RCS) 

B3.4.11 Pressurizer Ppoww O0pperateed Relief Valve (PORV) 

BASESr AH£ •surzrs~tet 
BACKGOUNDe pressurizer is equipped with three vices for pressure 

re f functions: two American Socete Hof chanical 

Engnees (SHE pessrizr sfey vyes that are safety 

grade components and one PORY that not a safety grade 

device. The PORV is an electro pilot operated valve 

that is automatically opened at sperific set pressure when 

the pressurizer pressure increa s and is automatically 

closed on decreasing pressure. The PORV may also be 

manually operated using cent s installed in the control 
room.  

An electric motor operate , normally open, block valve is 

installed between the p ssurizer and the PORV. The 

function of the block ve is to isolate the PORV. Block 

valve closure is acco lished manually using controls in the 

control room and may e used to isolate a leaking POV to 

permit continued p er operation. Host importantly, the 

block valve is to e used to isolate a stuck open POR to 

isolate the resu ing small break loss of coolant accident 

(LOCA). Cos terminates the RCS depressurization and 

coolant inven ry loss.  

The PORV, • s block valve, and their controls are powered 

from no power supplies but are also capable of being 

powered m emergency supplies. Power supplies for the 

PORV a b eparate from those for the block valve. P•we 

supply requirements are defined in NUREG-0737, 
Para aph 11, G.1 (Ref. 1).  

Th PORV setpoint is above the high pressure reac r trip 

s tpoint and below the opening setpoint for the essurizer 

afety valve as required by IE Bulletin 79-059 f. 2).  

The purpose of the relationship of these setp nts is to 
limit the number of transient pressure Inc•se challenges 

that might open the PORV, which, if opened could fail in 

the open position. A pressure increase ansient would 

cause a reactor trip, reducing core ene , and for many 

expected transients, prevent the pres ire-increase from 

reaching the PORY setpoint. The POR setpoint thus limits 

the frequency of challenges from tr nsients and limits the 

possibility of a small break LOCA ram a failed open PORV.  

(continued) 
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Pressurizer P V 
1 3. .11

BASES

BACMGROUND Placin the setpoint below the pressurizer safety alve 
(continued) openi setpoint reduces the frequency of chall ges to the 

safe valves, which, unlike the PORV, cannot isolated if 
the were to fail open. The PORV setpoint is herefore 
I rtant for limiting the possibility of a 11 break 

a primary purpose of this LCO is to en re that the PORV, 
Its setpolnt, and the block valve are o rating correctly so 
the potential for a small break LOCA t ough the PORV 
pathway is minimized, or if a small b ak LA werto occur 
through a failed open PORV, the bloc valve could be 
manually operated to isolate the pa 

The PORV may be manually operated o depressurize the RCS as 
deemed necessary by the operator n response to normal or 
abnormal transients. The PORV ay be used for 
depressurizatton when the pres urizer spray is not 
available; a condition that uld be encountered during loss 
of offsite power. Steam ge rator tube rupture (SGTR) is 
one event that may require se of the PORY if the sprays are 
unavailable. .  

The PORV may also be used for feed and bleed core cooling in 
the case of multiple uipment failure events that are not 
within the design ba s, such as a total loss of feedwater.  

The PORV functions s an automatic overpressure device and 
limits challenges o the safety valves. Although the PORV 
acts as an ove assure device for operational purposes, 
safety analyses [ not take credit for PORV actuation, b 
do take credi for the safety valves.  

The PORV al provides low temperature overpressure 
protection •ITOP) during heatup and cooldown. LCO 3. .12, 
"Low Temp ature Overpressure Protection (LTOP) Sys m,' 
addresse this function.

APPLICABLE The ORV small break LOCA break size is bound by the 
SAFETY ANALYSES sp trum of piping breaks analyzed for plant icensi g.  

& ause the PORV small break LOCA is locat at the top of 
e pressurizer, the RCS response charact istics are 

different from RCS loop piping breaks; a lyses have been 
performed to investigate these charact istics.  

(continued)
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APPLICABLE The p sibility of a small break LOCA through t PORV is 

SAFETY ANALYSES redu d hen the PORV flow path is OPERABLE an the PORV 
(continued) ape ng setpoint is established to be reasona Y remote f 

te d transient challenges. The possibil • is mimi 

I the flow path is isolated.  

Fe PORV opening setpoint has been establ hied in accords 
with Reference 2. It has been set so e cted RCS pressu 
increases from anticipated transients w •1 not challenge 

.L. A.. n¢ehi1itv of a all break LOC

Ance ire 
the

through the PORV.  

Overpressure protection is provided safety valves, and 

analyses do not take credit for th opening for 

accident mitigation. I 

Operational analyses that suppo the emergency operating 

procedures utilize the PORV to epressurize the RCS for 

mitigation of SGTR when the p ssurizr spray system is 

unavailable (loss of offsite r). FSAR safety analyses 

for SGTR have been Performed ssuIng that offsite power is 

available and thus pressurir sprays (or the PORV) are 

available.  

The PORV and its block v ye do not satisfy any specific 

Criterion of the NRC Pol cy Statement. This Specification 

was evaluated using ins ghts gained from reviewing 
representative prbbiitic risk assessments. The PORV an 

its block valve are emd important to risk.  

LCO The LCO requre heORV and Its associated block valv t 

be OEAL. block valve is required to be OP Es 

it may be used a isolate the flow path if the PORY I not 

OPERABLE. If he block valve is not OPERABLE, the P may 

break CA through the flow path. A ikel use for PORY 

LOCIA £a result of pressure increase trans nts that cause 

the RV to open. Imbalances in the ene output of the 

cc and heat removal by the secondary sy tem 
can cause the 

(continued) 
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Pressuri:

PLICABILITY pressure to increase to the PORV openir 
(continued) ssure increase transients can occur any 

generators are used for heat removal. The 
increases will occur at higher operating pc 
conditions of NODES I and 2.  

Pressure increases are less prominent I NC 
core input energy is reduced, but the 
Therefore, the applicability is perti nt I 
and 3. The LCO is not applicable in/ E 
pressure and core energy are decrea d and 
surges become much less significan . iThe 
reduced for LTOP in NODES 4, 5, a 6 with 
vessel head in place. LCO 3.4.1 addresse• 
requirements in these NODES.

t rapid 
and pressure

)DE 3 because the 
pressure is high.  
to NODES 1, 2, 
4 when both 
the pressure 

PORV setpoint is 
the reactor 

s the PORV

A.1 and-A.2 

With the PORV inoperable he PORV must be restored or the 
flow path isolated withi I hour. The block valve should be 
closed and power must removed from the block valve to 
reduce the potential r inadvertent PORV opentng.and 
depressurization.  

L•i and .2 

If the block va e is inoperable, it must be restored to 
OPERABLE stat within 1 hour. The prime importance for t 
capability t close the block valve is to isolate a stuc 
open PORV. herefore, if the block valve cannot be res red 
to OPERAB status within 1 hour, the Required Action to 
close the lock valve and remove power within 1 hour 
renderin the PORV isolated. The 1 hour Completionlimes 
are on 'stent with an allowance of some time for rrecting 
minor roblems, restoring the valve to operation and 
estab ishing correct valve positions and restri Ing the 
tin without adequate protection against RCS 
de essurization.  

(continued)
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Pressurizer 

B .4 

BASES 

ACTIONS CIadS 
(continued) If the Required Action and associated Comp tion Time car 

be.met,...e.p..n mh +Q 2 iUn which the

mat

be met, the platn must be bumv. . . sstt.th requirement does not apply. To achieve his status, the 

plant must be brought to at least NO within 6 hours and 

to KODE 4 within 12 hours. The 6 ho s allowed is 

reasonable, based on operating expe ence, to reach HODE 3 

from full power conditions in an erly manner and without 

challenging plant systems. Sim ry, the 12 hours allowed 

Is reasonable, based on operati experience, to reach 

KODE 4 from full power condit s in an orderly manner and 

without challenging plant sy ems.

SURVEILLANCE

SWOG STS

SR 3.4,11-1
R£QUIRDWTS Block valve cycling rifies that it can be closed if 

needed. The basis r the Frequency of 92 days is ASME 

Code, Section XI ef. 3). Block valve cycling, as stated 

in the Note, is lt required to be performed when it is 

closed for isol tion; cycling could increase the hazard of 
an existing d raded flow path.  

PORV c ling demonstrates its function. The Frequency of 

S ths is based on a typical refueling cycle and indust 
acc ted practice.  

This Surveillance is not required for plants wit permanent 
IE power supplies to the valves.  

This SR demonstrates that emergency power be provided 

and is performed by transferring power fr the normal 

supply to the emergency supply and cycl g the valves. The 

Frequency of 18 months is based on a pical refueling cycle 

and industry accepted practice.  

(continued)
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LTOP2D--'0 
B 3.4-00~ R -

8 3.4 RMCTOR cOOLANT SYSTEM (RCS) 

B 3.4.0ýLow Temperature Overpressure Protection (LTOP)

BASES 

BA UD -- wer's Note: norplants for h the NRC has proved 

P setpoilts b ed an non-1p f 0, A 

thodologY, a allowed in RC eneric Letter the 

following Ba must be revi ordifi 1 

prevent T. ,• 0 -)€cn--s RCS at low temperatures so 

the intgrity of th reactor coolant pressure boundary 

(RCPB). is not comOromised by violating the pressure and 

e rature (PIT) requirements of 10 CFR 50, Appendix G 

rf. 1 . The reactor vessel is the limiting RCPB component 

#f16e •t• • such protection. LCO 3.4.3, "RCS Pressure and 

Temperature (PIT) Limits,* provides the allowable 

combinations for pressure and temperature during 

re cooldown, shutdown, and heatup to keep from violating the 

Reference 1 limits.  

The reactor vessel material is less tough at reduced 

temperatures than at normal operating temperature. Also, as 

vessel neutron irradiation accumulates, the material becomes 

less resistant to pressure stress at low temperatures 

(Ref. 2). RCS pressure must be maintained low when 

temperature is low andIUbe increased only as temperature 

is increased.  

Operational maneuvering during cooldown, heatup, or any 

anticipated operational occurrence must be controlled to not 

violate LCO 3.4.3. Exceeding these limits could lead to 

brittle fracture of the reactor vessel. LCO 3.4.3 presents 

requirements for administrative control of RCS pressure and 

temperature to prevent exceeding the PIT limits.  

6 TThis LCD provides RCS overpressure protection in the 

4 0 b .e-~Th applicable MODES by ensuring an adequate pressure relief 

aaritand a inimum coolant addition capahility. The, 

pressure re ef acity reqEires C thMower operate4 

V/le+, _+;reli ef alve 0RV) lift setpoint and 

pressur zer coolant level at or be%;K a maximum limi•o• the 

RCS depressurized and with an vent suffFtient sizeto 

handle the limiting transient TOP 

4\,L RCS potinured 

(continued)
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ITOP OH 

BASES 

BACYIR D The LTOP approach to protecting the vessel by , m:ttng h.  
ncoolant addition capability g H U ma 

cntned requires deactivating HPL, an so• e core 

Tlicd Banks" (CFTs) . O 

ShouldHp p inject on an HPI actuation, the pressuirizerar1 ele adve'nohf C v••OM 

N sE-kT erpr grizat n 

3.q- s7A rus zr el1 tpvies a compressible vapor 
space or cus on e er steam or nitrogen) that can 

accommodate a coolant ansurge and prevent a rapid pressure 
0 incr se, allowing the operator time to stop the increase.  
C)T I SRV, with reduced lift setting, or the RCS vent is the 

,verpressure proftection device that acts as backup to the 

operator in terminating an increasing pressure event. Waco 

With HPo deactivated, the ability to provide RCS coolant 

addition is restricted. Ton• e for 

coolant addition, the LCO does not require the*:keupg 

(-w~e4rr '6 be deactivated. Due To the lower pressures associated 

'-i��-11th o.ILOP KOES and the expected decay heat levels, the 

6IA keup can provide flow • E IM M E an P 
through the makeup control valve.  

As designed for the LTO is signaled to 

open if th~e RCS pressur a a imit set In th~e LTOP 

actuation circuit. The LTOP actuation circuit monitors RCS 

pressure and determines when an overpressure condition is 
_ rpached. Wen the monitored pressure meets or exceeds 

t e seit. ng e RV is signaled to open. Kaiintaining theG D 

setpoint ensurres the 

Reference il b metin any event analyzed for 
LTOP.  

the •eease of coo• A aue t pesue eaeto \ 

(continued) 
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<INSERT B$3-67A> 

As Indicated In Reference 3, the deactivation of HPI Injection capability, along with 

the LTOP alarms, provides sufficient basis for excluding the Inadvertent actuation of 

HPI as a design basis event. Additionally, the CFT controls preclude the Inadvertent 

mass Input from the CFT. Finally, maintaining the pressurizer level to prevent 

operation In a water solid condition with the RCS pressure boundary Intact

ANO-1 ITS U/28/2000INSERT



LTOP� 0-

BASES U;4••r 

im-t LiOhetranet and mr 
(continued) limit Ihe RCS is depresred# we t the 

oe gr ssr rzt ve ocn th Von n ......... capable of relieving the flow of the 

ppition trandsab mlintasnlng pressure below 

ohe vent pathe s m be a kove th 

r eov g apresurzersa-ty awe cktug t e Rv in 

open position an diablikng its bloc valve inthaen 

CT Osit, iOn or similarly establishing I vent by.e 
, .. c"The vent path(s) must d ainothe when 

A ,11- CVA ýraancolt, so ats nOt to drain t.he CS, when open.

I. -

APPLICABLESafety analyse's emons trate that the reactor vese 
L)

SAFETY ANALYSES can be adequately protected an Ui yersarin transient duig7htdw. h 
era ure ceedig *Fth 

esuiir feyvalves 11 Preven prssu f r-= 

/ ~ 3iSErp.T exceedin he Referenc lmt. nominal 1  E . and 

sa ricted cool level in e pressur r, o -' a 

d surized and a sufcent size vent.  

The actual temperature at which the ressure 

)falls below the pressurizer safet valv e 

S E~. itil~ breaes as esel material ecreaSeS 

f L,-T ~ue to neutron erittlemeflI.' Each time e IT evlimited l 

ensure that its function&l reu emn tcnem 

man a or.ýhet 0put: -. mtin e HPI Sy m 

n the aeu ro vav oenc Iin u 

(continued)
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"- ,<INSERT B3A-58A> 

removing a steam generator (SG) primary manway, removing a SG primary hand 
hole cover, removing all control rod drive top closure assemblies (excluding reactor 
vessel level probe), or removing a pressurizer manway.  

<INSERT B8.4-688> 

The pressure and temperature limits are derived from fracture mechanics analyses.  
Transients are then evaluated to determine a required ERV setpoint and other unit 
conditions that will ensure that the PIT limits are not exceeded.  

Fracture mechanics analyses (using the safety margins of Reference 8) established 
the temperature of LTOP Applicability at 2620F. Above this temperature, the 
pressurizer safety valves provide the reactor vessel overpressure protection.  

<INSERT B3.4-58C> 

P/T limits are periodically determined using neutron fluence projections and the 
results of examinations of the reactor vessel material Irradiation surveillance 
specimens. The Bases for LCO 3.4.3 discuss these examinations. For the current 
flmits, vessel materials are assumed to have a neutron Irradiation accumulation 

-, equivalent to 31 effective full power years (EFPYs) of operation.  

<INSERT B3A-68D> 

at low temperature result In either excessive mass Input or excessive heat Input.  
Such transients Include: HPI actuation, CFT discharge, energization of the 
pressurizer heaters, falling the makeup control valve open, loss of decay heat 
removal, starting a reactor coolant pump, (RCP) with a large temperature mismatch 
between the primary and secondary coolant systems, and addition of nitrogen to the 
pressurizer. Without controls, HPI actuation and CFT discharge would be transients 
that result In exceeding PIT limits within the 10 minute period In which time no 
operator action can be assumed to take place. For the remaining events, operator 
action after that time precludes overpressurization.

ANO-1 ITS 1128/2000INSERT



LTOP a

WAES 

APPLICABLEli 11my ,jtu iig g react coo:1lant Pump ~R P) y6t ag 

SAFTY MLYES removal~r mmatc bejeM the primary Ud AOU4UlY 

SA ntF7 U Md)E coo)6t systems, and /dding nitrogen to presrie 
~~ that
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cINSERT B3A-69A> 

This specification prevents exceeding the P/T limits by: 1) limiting the capability for 

rapid mass Input to the RCS; and 2) ensuring that adequate vent capability exists to 

accommodate Inadvertent mass or energy addition to the RCS. Pressurizer level Is 

also limited to ensure that Increasing pressure during a transient will be slow enough 

to preclude exceeding pressure limits within the 10 minutes assumed to be required 

for operator action to mitigate the transient. Mass Input into the system Is limited by 

disabling HPI (with specific exceptions) and by deactivating pressurized CFT 

discharge isolation valves In the dosed position with their power breakers open (with 

specific exceptions). The analyses demonstrate that HPI transients InvoMng one 

HPI pump can be accommodated by the ERV without exceeding the maximum 
allowable pressure.  

The ERV setpoint Is determined by modeling LTOP performance assuming the most 

limiting LTOP transient of a makeup control valve falling open. Pressure overshoot 

beyond the setpolnt resulting from signal processing and valve stroke times is 

considered. The resulting ERV setpoint ensures the reference I limits will not be 
exceeded.  

Vent capability is required to ensure that the maximum allowable pressure Is not 

exceeded In the event of full opening of the makeup control valve while one makeup 

pump Is running. Acceptable vent paths have adequate capacity at a system 

pressure of 100 psig which is less than the maximum RCS pressure on the P/T limit 
curve In LCO 3.4.3.

1/28/2000ANO-1 ITS INSERT
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BASES 
1ctuation •e6e "C' 

APPLICABLE This L 1 dlt th e uiencnes ea 
SAFETY ANALSES tempera s 3 onseu c FR 50.46 and 

(continued) s6al an 10 R 0,Apendix fs. 4 1n ) 
)4ving a maximum a ,,one] makeup pump RALE.  

Reference 3 i•ns the accept o limits that satis t l 

LTOP requlr nts. Any chang a the RCS must be eh uated 

against se analyses to d rine the impact o he change 

on the OP acceptance 1 ts.  

- The fracure hanic analyses sh a 
protect en the EDRV is set open at s 15-51 psiglTe 
Setpoine s derived by modeli the performance of LTOP 

y.. asuing the limit all owed LiOP trans~ie of 
, ,, rolled KPI actulUi _ of one puua. These yses 

-'$ ~~~ ~ ~ h . v...,m.dvmnq

The•RV is W iU an active aonoent. Therefore, its 

failure represents the worst case M single active 

failure t a7 f ý 'U /trs

(continued)
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LTOP4U

BASES

PPLICABLE 
AFETY ANALYSES rirhee vrle also be -v ated for 

c:p neeahtie imtcur-ves ar re"d aeda 
the sutszfter lvel Itmatt erilsreil e 

With the RCS de ssurized, analyses show a vent of 

10.75] square •nches Is capable of itigating the transi t 

resulting f full opening of t makeup control valv 

while the eup pump is provid g UCS makeup. The c acity 

of a ve t his size Is greater than the flow result g from 

this ble transient at 1 psig back pressure, ich is 

less t n the maximum RCS essure on the P/T li t curve in 
LC 3.  

RCS vent size wil s be re-evaluated r compliance 

:h time PIT limit rves are revised bas ath results 

f the vessel mater alsuvilne 

he-•• i~assive and Snot subject to active failure.  

The -- satisfies Crite~rion 2 of 

L4m C-P C021

The LCO requires O LTOP t OPERABLE with a limited 
coolant input capability and a pressure relIef capability.  

To limit coolant input, the LCD requires a"I u.  
AMM O P.) the HPI deactivated, and theFT discharge

(continued) 
Re 1 0/0f9
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<INSERT MBA-M1A> 

the LCO requires the pressurizer coolant level to be below a level which represents a 

water solid condition, and the ERV OPERABLE with a lowered lift setting or the RCS 

depressurized and a vent established.  

The pressurizer Is to represent a water solid condition when coolant level Is 
> 105 Inches, when RCS pressure Is > 100 pslg, or > 150 Inches, when RCS 

pressure ls < 100 psig. Although a vapor space still exists with pressurizer level 

above these values, from an analytical point of view, the unit Is considered to be 

water solid. These parameter values contain allowances for Instrument error.  

The pressurizer level requirements are modified by three Notes. Note I Indicates 
that the requirements are only applicable when the RCS pressure boundary Is Intact.  

The R-. Is not considered to be Intact If any of the acceptable alternate pressure 
relief vent paths Identified below for fulfillment of LCO 3A.11.d are open. Note 2 
Indicates that the requirements are not applicable during operation allowed by the 

Emergency Operating Procedures (EOPs). This exception provides for use of the 
"feed and bleed* process when necessary as determined by the EOPs. Note 3 
Indicates that the requirements are not applicable during RCS hydrotesting. Specific 
procedural controls are provided to prevent overpressurization during this activity.  

HPI deactivation requires that the motor operated valves be dosed and the opening 
control circuits for the motor operators disabled.  

The HPI deactivation requirements are modified by four Notes. Note I Indicates that 
the requirements are not applicable during ASME Section XI testing. This exception 
provides for required testing during these shutdown conditions rather than at power 

when the HPI Is required to be OPERABLE for the ECCS function. Note 2 Indicates 
that the requirements are not applicable during fill and vent of the RCS. The HPI 
pumps are used for this normal makeup function and must be available. Specific 
procedural controls am provided to prevent overpressurization during this activity.  

Note 3 Indicates that the requirements are not applicable during emergency RCS 
makeup. This exception Is necessary to enhance the response capability to a loss of 
decay heat removal event without violating the TS (Ref. 10). Note 4 Indicates that 
the requirements are not applicable during valve maintenance. This exception 
allows maintenance to be performed during these shutdown conditions rather than at 
power when the HPI Is required to be OPERABLE for the ECCS function.  

A CFT Is considered to be pressurized when CFT pressure Is greater than or equal to 
the maximum RCS pressure for the existing RCS temperature allowed by the 
pressure and temperature limit curves provided In LCO 3A.3. This Is acceptable 
since the CFT can not be the source of an overpressurization event when Its 
pressure Is less than the allowable RCS pressure. CFT isolation requires that the 

CFT discharge valves be dosed and the circuit breakers for the motor operators 
open.  

The CFT Isolation requirements are modified by a Note. The Note Indicates that the 
requirements are not applicable during ASME Section XI testing. This exception 
provides for required testing during these shutdown conditions rather than at power 
when the CFT Is required to be OPERABLE.

ANO-1 ITS 1/2=/000INSERT



(contnued) at 

S• MI)[6 3.e4 the 

,L is aplicable in NODE 4 RC 
era re L ,inNMME 5 and inMODE 6when the 

APPLICABILITY tne ue • "F, 11 MD . n no 

or vessel ea na The ApplicabilitY temperature of 

2107 *Fis estabished by fracture mechanics analyses. The 

srizer safety valves provide overpressure protection to 

m LW 3.4.3 P/T Iimi a4b oe_ F. With the vessel 

a , overprme surizatiof is not possible.

LCD 3.4.3 provides the operational P/T limits for all ODES.  

LW 3.4.10. Pressurizer Safety Valves, 
requires the 

pressurizer safety valves OPERABLE to provide 
overpressure 

arotection during MODES 1, 2, and 3, and ODE 4 above

allo w w ' 4 rt ;," 
iaace'4t; 4 Vj A)Jdi 

In14.Oe fatt,p aev

ACTIONS

(continued) 
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<INSERT B0.4-62A.  

OPERABLE pressure relief capability may be provided by an OPERABLE ERV, or 

by depressurizing the RCS and providing an alternate R.S vent path. For the ERV 

to be considered OPERABLE, Its block valve must be open, its lift setpolnt must be 

set at < 460 psig, testing must have proven its ability to open at that setpolnt, and 

motive power must be available to the ERV and Its control circuits. With the RCS 

depressurized, acceptable alternate vent paths include removing a pressurizer safety 

valve, lockdng the ERV In the open position and disabling Its block valve in the open 

position, removing a SG primary manway, removing a SG primary hand hole cover, 

removing all control rod drive top closure assemblies (excluding reactor vessel level 

probe), and removing a pressurizer manway.
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LTOP13am

LASES 

ACTIONS 
(continued)

Vith the noperable, overprussure relieving capability 

is lost, an restoration of the within 1 hour is 

required. If that cannot be accomlished, the ability of 

the Kakeup System to add water must be limited within the 
next 12 hours.

tbe Comp eted within I hour, Required must be performed to 

"tion capability. Makeup is not 
m4a tho r-S coolant level. Required

m t avlable makeup water volume 

insufficient o exceed the_ TOP limit by a makeup control 

valve full opening s ti v 

These Completion Times als consider these activities can be 

accomplished in these time periods. A limiting LTOP event 

is not likely in those times.

testing or maintenance can only be performed at 
Ldown. Such activity is permitted if Required 

......- _: ,•ri!)a taken to compensate

(continued)

B" STS

(

Rev 1, 04/07/95B 3.4-64



cINSERT B3.4-64A> 

With the LTOP requirements not met for any reason other than cited In Condition A 

through D. action must be Initiated to restore compliance Immediately. The 
Immediate Completion Time reflects the urgency of quickly proceeding with the 

Required Actions.

ANO-1 ITS 1/2=/000INSERT



BASES 

ACTIONS (continued)

SURVEILLANCE CM2M ý)SR 34,,i.Z 'no bK 
REQUIRLEKENTS -et-ct•• ht Verifications must be performed that 

Po.A a- vae ant ese Surveillances ensure the 

minmum coo an input capability will not create an RCS 

overpressure condition tv challenge the LTOPj.gji. The 
1 Surveillances are required at 12 hour intervals.

The 12 hour intervals are shown by operating practice to be 
sufficient to assessLcM ng43 nDTpnr 

n6Wal-&i1 an- verify operation within the safety analysis.

(continued)
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cINSERT B3.4-6SA> 

SRF 3A4.11.1 

Verification of the pressurizer level at at < 105 Inches when RCS pressure Is 
> 100 psig or< 150 psig when RCS pressure Is < 100 psig, by observing control 
room or other Indications ensures that the unit Is not In a water solid condition and 

that a cushion of sufficient size Is available to reduce the rate of pressure Increase 

from potential transients (Ref. 3).  

The 30 minute Surveillance Frequency during heatup and cooldown must be 

performed for the LCO Applicability period when temperature changes can cause 

pressurizer level variations. This Frequency may be discontinued when these 

evolutions are complete, as defined In unit procedures. Thereafter, the Surveillance 

Is required at 12 hour Intervals.  

These Frequencies am shown by operating practice sufficient to regularly assess 

Indications of potential degradation and verify operation within the safety analysis.  

The pressurizer level SR Is modified by three Notes. Note I Indicates that the 

requirements are only applicable when the RCS pressure boundary Is Intact. The 

RCS Is not considered to be Intact If any of the acceptable alternate pressure relief 

vent paths for fulfillment of LCO 3.4.11 .d are open. Note 2 Indicates that the 

requirements are not applicable during operation allowed by the Emergency 

Operating Procedures (EOPs). This exception provides for use of the "feed and 

bleed" process when necessary as determined by the EOPs. Note 3 Indicates that 

the requirements are not applicable during RCS hydrotesting. Specific procedural 
controls are provided to prevent overpressurization during this activity.  

cINSERT 133A-65B) 

SR 3.4.11.2 Is modified by four Notes. Note I Indicates that the requirements are 

not applicable during ASME Section Xl testing. This exception provides for required 
testing during these shutdown conditions rather than at power when the HPI is 

required to be OPERABLE for the ECCS function. Note 2 Indicates that the 

requirements are not applicable during fill and vent of the RCS. The HPI pumps are 

used for this normal makeup function and must be available. Specific procedural 

controls are provided to prevent overpressurization during this activity. Note 3 

Indicates that the requirements are not applicable during emergency RCS makeup.  

This exception Is necessary to enhance the response capability to a loss of decay 

heat removal event without violating the TS (Ref. 11). Note 4 Indicates that the 

requirements are not applicable during valve maintenance. This exception allows 

maintenance to be performed during these shutdown conditions rather than at power 

when the HPI Is required to be OPERABLE for the ECCS function.  

SR 3.4.11.3 is modified by a Note which Indicates that the requirements are not 

applicable during ASME Section XI testing. This exception provides for required 
testing during these shutdown conditions rather than at power when the CFT is 
required to be OPERABLE.
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<INSERT 83.4-GSA> 

OPERABLE pressure relief capability must be provided to prevent 
overpressurlzation due to Inadvertent full makeup system operation. Such a vent 

keeps the pressure from full makeup flow within the LCO limit. OPERABLE 
pressure relief capability may be provided by an OPERABLE ERV, or by 
depressurizing the RCS and providing an alternate RCS vent path.  

For the ERV to be considered OPERABLE, Its block valve must be open, Its lift 

setpoint must be set at < 460 psig, testing must have proven Its ability to open at that 

setpolnt, and motive power must be available to the two valves and their control 

circuits. The parameter value of 460 psig does not contain allowances for 

Instrument uncertainty. Additional allowances for instrument uncertainty are 

contained In the Implementing procedures.  

With the RCS depressurized, acceptable alternate vent paths include: a) removing 

a pressurizer safety valve; b) locking the ERV in the open position and disabling its 

block valve in the open position; c) removing a SG primary manway; c) removing a 

SG primary hand hole cover, d) removing all control rod drive top closure 
assemblies (excluding reactor vessel level probe); and e) removing a pressurizer 
manway.  

<INSERT B3.4.6GB> 

A functional test of the ERV is required to verify the capability of the ERV to open 
when required.  

The 18 month Frequency considers a typical refueling cycle and Industry accepted 
practice.

ANO-1 ITS 1/28/2000INSERT



LTOPA~gERD 

BASES 

sURvEILLAKCE nee.a 
REQUIREMT usi he p01W for LTOP PORV actuation is 

it uddepressuri heRC.  

•e t12] hour Fr ur~enry considers the iklihood of a 

a reesncyrt event duri he time. The 3 a 

Feqeratue i as n industry ac ted practice and s 

acceptabi v experience with e e 

Theperormnceof CANNEL CALIBRATION is reuieJ tL 
The HANEL ALIBRATION for the ITOP ewtope.ita 

8g•ltonths. The CHN~NEL( 

that Rv will be actuated at the appropriate 

ens ure by verifying the accuracy of the Instrument 

string. The calibration can only be performed in shutdown.  

-- ' The Frequency considers a typical refueling cycle and 

industry accepted practice.  

REFERENCES 1. 10 CFR SO. Appendix G.  

1. Generic Letter 88-11.  

M ... .. Section 1 .- -\ 

rs~a -7A 10CFR SO. .  

10 C 0, Apend jrl 
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<INSERT B3.4-67A> 

3. ANO-1 LTOP Safety Evaluation Report (ICNA058302) dated May 5, 1983.  

4. Response to NRC Request for Additional Information (ICANI 17608) dated 
November 15, 1976.  

5. Response to NRC Request for Additional Information (1 CAN127602) dated 
December 3, 1976.  

6. Response to NRC Request for Additional Information (1 CAN037716) dated 
March 24,1977.  

7. ANO-1 Ucense Amendment Request (ICANI 19608), dated November 26, 
1988, and Operating Ucense Amendment 188, (1CNA039703) dated 
March 14, 1997.  

8. ANO-1 Request for Exemption (ICANI 19608), dated November 26, 1996, and 
Exemption from Requirements of 10 CFR 50.60, (1CNA039702) dated March 
12, 1997.  

9. 10 CFR 50.36.  

10. ANO-1 Ucense Amendment Request (1CAN059008), dated May 22, 1990, 
and Operating Ucense Amendment 138, (1CNA119002) dated November 1, 
1990.
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RCS Operational LEAKAGE B 3.4.13

9 3.4 REACTOR COOLANT SYSTEM (RCS) 

9 3.4.13 RCS Operational LEAKAGE 

BASES

BACKGRUDW ea;-

rDuring plant life, the Joint and valve Interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 

either normal operational wear or mechanical deterioration.  
The pu ose of the RCS Operational LEAKAGE LCO Is to limit 

W W t W - LEAKAGE from these e 

sources to amounts that do not compromise safe3. This LCO 

specifies the types and amounts o4 LEAKAGE. -- I 
e GOC 30 (Ref. 1), requires means for -.  

detecte extent practical, identifying the 

5our reactor coolant LEAKAGE. Regulatory Guide 1.45 3 
2) describes c e a e fo lsecting Leakaae

A limited amount of leakage insieijd I 
from auxiliary systems that cannot be madf 
Leakage from these systems should be detec 
isolated from %ne atmosphere, 
not interfere with; sea age detection.

This LCO deals with protection of the reactor coolant 
resur bona rC om deoradato_.€l1.h €°P ~rMi 

n a a ..... f itio t ng pr ev t ( O ) th oe i e r 

:he consequences of vi t -l hsLL nc e Q ) 

rk(pMaof a loss of coolant accident (LOCA). However, 

(continued) 
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Rcs operational LEAKAGE B 3.4.13

BASES 

BACKGRWOW• the ability monitor leakage provides advance warning to 
(continued) permitt shutdown before a LOCA occurs. Whis advantage 

has been-'own by "leak before break" studies.

APPLICABLE 
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses 

do not address operational LEAKAGE. However, other 

operational LEAKAGE is related to the safety analyses for 

LoCA; the amount of leakage can affect the probability of 

such an event. The safety analysis for an ev t resulting 
in steam discharge to the atmosphere assumes •C• gpm primary 

-.... . a..., Ar r t the Initial conditiofl.
ed,'ý

Primary to secondar LKE is a factor in the it*!vit , 

releases ~ ~ n resulting from a semln 
break (SUiB) aieint. 1o a lesser extent, other accidents 

or transients involve secondary steam release to the 

atmosphere, such as a steam generator tube rupture (SGTR).  
The leakage contaminates the secondary fluid.  

The & (Ref. ) analysis for SGTR assumes the contaminated dA 

secondary fluid is o'ly" briefly released via dafe-ty valves 

and the majority is steamed.to the condenser. The .1 gpm 

primary to secondary LEAKAGE is relatively inconsequential.  
_ IW-P

a A JI gpmpr ;The 

safety analysis for the LB accident assumes p primary 

to secondary LEAKAGE in one generator as an initia 

condition. The dose consequences resulting from the SLB 

accident are well within the limits defined in 10 CFR 100.

tonal LEAKAGE satisfies Criterion C of C
W�

RCS operational LEAKAGE shall be limited to:

a. Pressure Bounda•rY LEAKAGE 

Ito pressure boundary LEAKAGE is allowed, being 
indicative of material deterioration. LEAKAGE of this 

type is unacceptable as the leak itself could cause 

further deterioration, resulting in higher LEAKAGE.  
Violation of this LCO could result in continued 

(continued)
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<INSERT B S.4-69A" 

RCS leakage detection capabilities and methods are identified and discussed in SAR 
Section 42.3.8 (Ref. 5) and In the Bases for LCO 3.4.15, "RCS Leakage Detection 
Instrumentation.* 

<INSERT B 3.4"9A> 

In MODES 3 and 4, RCS Operational Leakage satisfies Criterion 4 of 10 CFR 50.36.

ANO-1 ITS 1V28/2000INSERT



BASES L A A E p s e l n 
L" degradation of the RCPB. L pastseals and 

Ucontinued) gaskets is not pressure boundary LE .  

One gallon per minute (gPt) of unidentified LEJKGE is 

allwedasa reasonable minimUI detectable amount that 
oa i__ mo nit f and a sum pd 

I am u •t h n tai 
b.rod Md&XW&!IEo* -ishi 

reulicontinud degradation of the GrP, if the 

Up to 10 gpm of identified LEAKAGE is considered 

allowable because LEAAGE is fro knthat 

do not interfere mith detection of h 

and is 
alih 

t e cl oe a 

ts ten. Identified LE....KAGE v i nclde LEAEtoathed 
from specificall k ndlct 

ut does notinclude pressure boundary 
ct 

& L~t$~' EKGE. orcntoled reactor coolant pump. (R.P sea 
kf aorml functio n 

.n cnsidered LEAKGE) 

V L f this L couldt tned 

S.-i4. ,, 
inued degradation of a component or system.

S3,q-70A I(continue, 

1eV 1, 041071
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<INSERT B 3A-70A> 

is Intended to assure timely shutdown of the plant for appropriate corrective action 
before rupture of the steam generator tube(s) occurs under normal operating or 
postulated accident conditions. These limits also serve to provide added assurance 
that the dosage contribution from tube leakage will be limited to a small fraction of 
10 CFR 100 (Ref. 7) limits for a design basis steam generator tube rupture or main 
steam line break. Primary to secondary LEAKAGE must be Included in the total 
allowable limit for identified LEAKAGE.

ANO-1 ITS 1/28/2000INSERT



MCS Operational LEAKAGE 6 3.4.13

BASES (continued)

APPLICABILITY

in ODE 5 nd , LAKGE limits are oat required because 

th YeS rantorcoo.ntpreSSure is far lower, resulting in 
------ wl edued ot~ltialV for LEAKAGE

loA eduedPotnt 1

lo w elr S T ~r es s zs a . n96.. . . .. t C %

LCO 3.4.14, ORCS Pressure isolatatond imc 

-eak e thln ser ih n each isolated lie t 
m e a s u et s - -T R U A . reskt i g nht . I f b o t h i y a l v e S 

ýe_.O -sit n I=pa 

$U1• P e , measred through one P1. does fot resValvestin • "::LEAKAE when the other is from the.v• RCS, the loss must be k 

~~; L7EZ' fSSTrk , 

and result in a loss of s• S fromtthe ESt 
osmt 

included In the allo-,l identifiedL 

priarot

LL L ;; i.nprimar .y to 

(rIf M x f the LCo limits, the 

re sht o 
sec on sdar r eLsE! ; -N t thin 4 hours.  

This Completion Time allows time 
to vetrify leaag rAWEtesao 

e ~2Treduce LE KAG toi 

within~~ RIit Cecf er Amust Ie shut downV Ti 

wctIon i s eess tor eprevet further deterioration Of 
the

"urs r must be 

rougt t loer resureconditions to reduce tesvrt 
rof thLEAGan ites coseece The reactor 

mf the LrAouA t within 6 hours and ME S within 
msbebrought to M00£ 31esteLAGE and alsoreus 

36 hours. This action reduces the LEAK ndal r 

e I orsthat tend to degrade the Pressr onaY

Tn -. . . . ... a. - j a r e r e a so n a b l e .* b a s e d an .  
The Completion Times allowed r esnblbsdo 

operaing xperence, to reach the required conditions frm 
opera cng e dxpei•n I an orderly manner and without 

au engir scnditions i n MDE S, the Pressure stresses 

ac ~lti g on th6CBaemc lower and further deteriorto 

is much less likely.  

(continui&l
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<INSERT BU.4-71A)

If unidentified LEAKAGE, or Identified LEAKAGE, or both, are In excess of the LCO 
limits, the LEAKAGE must be reduced to within limits within 18 hours. This 
Completion Time allows time to verify leakage rates and either Identify unidentified 
LEAKAGE or reduce LEAKAGE to within limits before the reactor must be shut 
down. This action Is necessary to prevent further deterioration of the RCPB.
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RCS Operational LEAKAGE 
6 3.4.13 

BASES (continued)

1I..AI..tE SIR 3 -id
REKENTS Verifying RCS LEAKAGE withinl the LCO limits ensures that the 

(Integrity of the RCpB is maintained. Pressure boundary 

LEAKAGE would at first appear as unidentified LEAKAGE and 

be positively identified by inspection. S 

UCS& h witr m anyntof an cVae lai ncvi e.f ae 3

• SI • D,•T~nIG;rul "-, -i--.-......  
San by water inventory balance, steady state is 

defined as stable RCS pressure, temperatures power levels 

.... . a makeun tank levels, makeup and letdown, and

RCP pump seal injection and return flows.  

An early warning of pressure boundary LEAKAGEor 
unidemntiieor LEKG ispoie yt e cto systems 

a ano e~~a tmosphere i oiacti vity and ei 
sump level. These leakage detection systems 

arle spe fled"in LCO 3.4.15, "RCS Leakage Detection 

I strumentation."

The 72 hour Frequency is a reasonable interval to trend 

LEAKAGE and recognizes the importance of earv Ikaae 

detection in the prevention of accidents.- ate stat-: 

Spat W ,srequl Mee ime eady staV' 

Dcaefation p® -
H .4.=3.2 

This SR provides the means necessary to determine SG 

OPERABILITY in an operational MODE. The requirement to 

demonstrate SG tube integrity in accordance with the Steam 

(continued) 
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<INSERT B3.4-72A> 

(stable temperature. power level, pressurizer and makeup tank levels, makeup and 
letdown, and RCP seal Injection and return flows) 

<INSERT B3.4-72B> 

The 12 hour allowance provides sufficient time to collect and process all necessary 
data after stable unit conditions are established.
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Rcs Operational LEAKAGE 
6 3.4.13 

UASES 

SURVEILLANCE A (continued) 

REQUIREOWNTS Generator Tube Surveillance Program emphasizes the 

importance of SG tube integrity even though this 

Surveillance cannot be performed at normal operating 

conditions.

r4+
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RCS PIV Leakage 
B 3.4.14 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage 

BASES pesr s&~VJ&S(i~ a~*4~ 

e 1RP i 1. * and . d .... EC as an two 
normally closed valves in series within the RCS pressure 
boundary that separate the high pressure RCS from an 
attached low pressure system. During their lives, these 
valves can produce varying amounts of reactor coolant 
leakage through either normal operational wear or mechanical 
deterioration. The RCS PIY Leakage LCO allows RCS high 
pressure operation when leakage through these valves exists 
in amounts that do not compromise safety.  

AC7 The PIV leakage limit applies to each individual6• 
.qWA/ Leakage through both series PIas in a line must be included 

as part of the identified LEAKAGE, governed by LCO 3.4.13, 
IRCS Operational LEAKAGE." This is true during operation 
only when the loss of RCS mass through two series valves is 
determined by awater inventory balance (SR 3.4.13.1). A 
known component of the identified LEAKAGE before operation 
begins is the least of the two individual leakage rates 
determined for leaking series Pirs during the required 
surveillance testing; leakage measured through one PIT in a 
line is not RCS operational LEAKAGE if the other is 
leaktight.  

Although this specification provides a limit on allowable 
PIV leaka ge rate, its main purpose is to prevent .  
overpressure failure of the low pressure portions of cite I 

connecting systems. 7 Jeakageflimit is an indication that e 
the PIVs between the RCS Ind the connecting systems are 
degraded or degrading. PIT leakage could lead to 
M e of the low pressure piping or components.  

Failure €onse uences could be a loss of coolant accident 
) outsid , an unanalyzed accident that eJt 

Ate reo*.tr could degrade o mlow pressure inection 

T-he o~t £ s LA e 1975 NRC wReactor Safety o~ 
Study (Ref•W•) Identified potential intersystem LOCAs 
as a signif cant contributor to the risk of core melt.  

(continued)
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<INSERT ,3A-74A> 

Isolation check valve which Is closest to the reactor vessel In the decay heat system 

Injection Unes and to each parallel pair of check valves which protect an Individual 
low pressure Injection line (Ref. 1).
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,Or-4erClr ofAI-I 44a, P#JO-I OptA RCS PIV Leakage 
LýP-v-se (zr 1AB 3.4.14

BASES

BACKGROUND 
(continued)

,A subsequent study ( evaluated various FIV 

L AC ubseuentstud (Ref. )configurations to determine the probability of intersystem 
LOCAs.

are se PAnRs tOIo RefptncY6.

Violation of this LCO could result in continued degradation 
of a PIV which could lead to overpressurization of 

Syg. e ,A-. br and the loss of the integrity of a fission 
•V• ."0' a-uct barrier.

APPLICABLE 
SAFETY ANALYSES

Referenceeidentified potential intersystem LOCAs as a 
Tsignificant contributor to the risk of core melt. The 
/dominant accident sequence in the intersystem LOCA category 
is the failure of the low pressure portion of the DHR System 
outside ofg The accident is the result of a 

Spostulated failure ofthe Pirs, which are part of the 
vap-t' vnnlant mroturp boundary (RCPB). and the subsequent

low pressure liMewould result in a LOCA

outside and subsequent rlsk OT Core Me11.  Reference valuated various PlY configurations, leakage 
testing of the valves, and operational changes to determine 
the effect on the probability of intersystem LOCAs. This 
study concluded that periodic leakage testing of the PlVs 
can substantially reduce the probability of an intersystem 
LOCA. A

G11*-¼

R kkage satisfies Criterion(o of the WPoJ. --.  

>/6 CFk .3F

(continued)
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<INSERT B$.4-ISA> 

Except for primary to secondary LEAKAGE, the safety analyses do not address 
operational LEAKAGE. However, other operational LEAKAGE Is related to the 
safety analyses for LOCA; the amount of leakage can affect the probability of such 
an event.
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RCS fIV Leakage 83.4.14 

BASES (continued) 

LCD RCS PIY leakage Is identified LEAKCAGE into closed systems 
connected to the RCS. Isolation valve leakage is usually on 

the order of drops per minute. Leakage that increases 

significantly suggests that something is operationally wrong 

and corrective action must be taken.  

The LWO PIV leaka e limit Is 50 in bO'f 

sne al 1.pvalue.  

crefrencef emits leakag e t estn at a nlwrpesr 
difusf ed penalth th s p e ma i um pr es ur 

and t onorma l press of th conne d resy ed I 

opera sonn e amaximu p sures dtial) t e t 

of v al e in based t hge su r te t 
tinae al I evalue.  

diminishe overalls leakage testing at a loner pressure 

ciaferensi, than betveen the specified taxtmum RmCS pressure 

and the normal pressure of the connected system during RCS 

operation (the maxomum pressure differential) in those types 

of 4 valves in hch the higher service pressure will tend to 
diminish the overall leakage channel opening.• In suc 

caes I e N observed rate may be dim usted no the maxoi um b 
t ler t c l pressure results in darectly pre re differential y assm"".ng outside th 0 an. - epressure a 

ACTIONS ~The ACiOs ar oified by tw Noes Not'Liadet 
poIde cait.fia tidkon W thatiea lo pa ,thlossprt 

APPLICABILIT In MODES 1, n, 3, and 4, this LCO alploes because the PIV 

fun tin linesedec of the flow path Note 2o requie 

S• - akaeet "the )eit rents f t jhis n t hen Sin, ore during dh 

" transvalution of affet ste if ae s io er 

In K00ES 5 and 6, leakage limits are not provided because 

the lower reactor coolant pressure results(in a reduced 

potential for leakace and for a LOCv outside /e/ 

ACTIONS The ACTIONS are modified by two Notes. Note I is added to 

provide clarification that each flow path allows separate 

entry into a Condition. This is allowed based upon the 

functional independence of the flow path. Note 2 requires 

an evaluation of affected systems if a PIV is inoperable.  

(continued)
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RCS P!V Leakage 6 3.4.14

The flow path must be isolated'bjt-wo-Wi yes., ire 

- a IV --st,> ta re b dar the 

ReurdAction A.1 requires that the isolation a~ 
must be terformed within 4 hours. Four hours provides

to i so aa- can gedepu 

w solation aes.  

Re d Action A.2 S fies that the uble isolation 

ba ier of two valve be restored by c sing some other 
ve qualified fo isolation or res ring one .eaking 

e 72 hour tit fter exceeding limit considers e 

time required Complete the on and the low p ability 

of a second alve failing dur this time peric 

or 

The hour time after xceeding the i allows for the 
f~Mtoration of the king PIV to OP LE status. This 

Or e ~ imeframe consider the time requl to complete this 
Action and the 1 probability of second valve faili 
during this pe od. (Reviewer te: Two options a 

provided for equired Actio .2. The second opt 
(72 hour atration is ropriate if isol ati of a 
second unit in an unanal ed 

(continued) 
Revz ý 1, 4/0/
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<INSERT 83A-77A> 

When using this automatic MOV for Isolation. deactivation makes the low pressure 
injection subsystem of one train of the ECCS Inoperable since the MOV must 
automatically open to provide the LPi ECCS function. The ECCS Specification will 
effectively limit continued operation.

ANO-1 ITS 1128/000INSERT



RCS PIV Leakage 
8 3.4.14 

BASE.S 

ACIN (continued) ealiidometn 

To achieve this status, the must be brought to MODE 3 

within 6 hours and to MODE 5 within 36 hours. This Required 

Action may reduce the leaka e and also reduces the potential ek 

r a UNA outside th The allowed Comletion 

e or rTimes are reason e ased on operatin experience, to reach 
the required conditions from full power c ion ns In G E ý th=e urelreU d v,,*-, A---,.• eses 

an orderly manner and without challenging system.  

The inoperability of the DHR autoclosure interlock renders 

111 the OHR suction isolation valves incapable of isolating in 

response to a high pressure condition and preventing 

inadvertent opening of the valves at RCS pressures in excess 
the stems design pressure. If the OHR autoclosure 

nOperable, operation may continue as long as 

the DHR suction penetration is closed by at least one closed 

manual or deactivated automatic valve within 4 hours. This 

action accomplishes the purpose of the autoclosure function.  

SURVEILLANCE S 3.  
r erf ,ance of leakage testing on RCS isolation a 

__ ______,_at_____,,_ 1__ la ; . ,is required 

er y tat leakage sbeo the speCie mit an to 

Identify gM leaking valv )Te leakage limit of •"•nap~va+ •°•S Spnmaxi'mum 

appes toeach Leakage testing requires a stable 

-T t C LT pressure condition.  

For t s n se es,1 e1ý age urem app 
ross v t e IVs pr ot ma 

ea ge tested, one valve may ha e failed campe y a 

detected if the other valve in series meets the leakage 

requirement. In this situation, the protection provided by 

redundantevalves would be lost. se'ats 

Testing is to be perfomed ev 16 n a t Cal 

s as fh a re uency cn nwt 

(continued) 
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<INSERT B3.4-78A> 

Isolation check valve which Is closest to the reactor vessel In the DHR System 

Injection lines (DH-14A and DH-14B) and to each parallel pair of check valves which 

protect an Individual low pressure injection line (total for DH-1 3A and DH-17. and 
total for DH-13B and DH-1 8).  

<INSERT 1B3A-78B> 

Reference 5 permits leakage testing at a lower pressure differential than between 

the specified maxdmum R.S pressure and the normal pressure of the connected 

system during RCS operation (the maxdmum pressure differential) In those types of 

valves In which the higher service pressure will tend to dimlifish the overall leakage 

channel opening. In such cases, the observed rate may be adjusted to account for 

the maxdmum pressure differential by assuming leakage Is directly proportional to 
the square root of the pressure differential.
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RICS PIV Leakage B 3.4.14

BASES

SURVEILLANCE g 3.4.j4.j (continued) 
REQUIREMENTSe nrvc 

10 CFR 60.5&59 a contained in the lnservice 

Testing Program, allowed by the American 
o chan cal Eng neers ( )Code, Section XI 
-eils based on the need to perform such 
uR ces under conditions that apply during an outage 

and the potential for an unplanned transient if the 

Surveillance were performed with the(]Ii at power. (') 

In addition, test must be performed ce after the valv/ 
has been opened ow or exercised ensure tight 
reseating. P s disturbed in the P ormance of this 
Surveillanc should also be teste Miess documentati 0r 
shows than infinite testing1• p cannot practal be 

avoided Testing must be perf, d within 24 hou a"fter 

the v e has been reseated. Within 24 hours is 

rea nable and practical t limit for perfoa g this test 

____er opening or reseat a valve.

Th eA w )is to be at the ICS pressure 
associated withiMOES I and"Z. This permits leakage testing 

at high differential pressures with stable conditions not 

possible in the MODES with lower pressures.

(

--- p 
Entry inte MODES 3 and 4 is allowed to establish the ' 

necessary differential pressures and stable conditions to 

allow for performance of this Surveillance. The Note that 

allows this provision Is complimentary to the Frequency of 

prior to entry into MODE 2 whenever the unit has been in 

di0 f for 7 days or more, if leakage tisthne as 

Revewrreviu 9 r.. s. reque tof , pefomac 

Pero rmed In the rreou o nt s ld :~n t / 
for S cl lýance reul ren to be ip or•t requ •ie for 

BIN the oup ste is l •ice nse i to 1 .he se R i 
det ea removal oe of aperati .P €scnai d in te ," 

t6 ;•w p riorbe leakage the Nestae b iserhin f 1 
secured and st• e ntcndt n the ne sar 

susdi fferential esr are e lsed

J~ echhnicral Specifi tion controls f pressure isolat n 
".valves. Subse tly, these earl r plants had th r

(continued)

ej~t
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<INSERT BMA-MA>' 

To satisfy ALARA requirements, leakage may be measured Indirectly (as from the 
performance of pressure Indicators) If accomplished In accordance with approved 
procedures and supported by computations showing that the method Is capable of 
demonstrating valve compliance with the leakage criteria.

ANO-1 ITS 1/28/2000INSERT



RCS PIV Leakage 
8 3.4.14 

BASES 

SURVEILLANCE L (continued) 

REQUIREM•TS licenses fleby NRc Order to quire certain PlY 
l atlonfes algve flo hour ...t Frequency.  

Revised ~ ~ T StnadC.al Specifications . Ba edh 

be or..ed in that plant's Teore t the tmta e,f e 
uponcl t ifoation availables at Staffcat Sio e caont ofthos rdesm siee cceftable.  

• )1te KR Staff has detv.= ..... anadtinlPl k 

vaiof the valve a flow through the valve. This is 

ecessar in order to re ure the P I's ability •dUpp°.rt 

the~ ~ in iyo h ctor cooat prssure hay h 

th itertyofthbisd tadrdTehical Specifications incl. the 

"024 hour." Fre ulcy to reflc crent Stf 

positton on, te ad to include tis test i___ twihi 

T--k..- I norif ations.

(continued) 
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RCS Leakage Detection Instrumentation B 3.4.15

B 3.4 REACTOR COOLANT SYSTE•M (RCS) 

9 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND for detecting &nd9 to Lne e pen ratici 

location of the source of RCS LEAKAGE. I 

Guide 1.45 (Ref. 2) describes acceptable 
selecting leakage detection systems.

Leakage detection systems must have the capability to detect 
significant reactor coolant pressure boundary (RCPB) 

degradation as soon after occurrence as practical to 

minimize the potential for propagation-to A gross failure.  

Thus, an early indication Wf f t1) Is necessary to 

permit proper evaluation ofial unidentified LEAKAGE.
el"),~

Industry practice has shown that water flow changes of 0.5 

to 1.0 Va can readily be detected in contained volumes by 

monitoring changes in water level, in fow rate, or in the 

operating fI eauenev of a nm. TheM t• 

colect unidentified LEAA£E is instrumented to re A 

increaes of 2).0 pm in the 
sensitivity is acceptable for detectng Increases iiCn4- l _ 

unidentified LEAKAE.

st Rioactiv ty etection. systems are inclu r 

mon or ng both particulate and gaseous activities because 

of their sensitivities and rapid responses to RCS LEAKAGE.  

An n ease n "idity f econta atmo ere would 

in ate rele Of wa vaper oto cnai nt. Dew2. 
nt temp tunre mea~adtirefvnjt5 hsb ed to moni 

huidpit evels of'o jieantal ent atmsp re as an 
Kiundic or of potenit al RCS GE. A F increase dew

(continued) 
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RCS Leakage Detection Instrumentation B 3.4.15

LASES

BACotud 
(continued)

I -t is feIT ithin • esitivti range of autilable 

Su //.n s 
S e the humidl! level is t Iluenced by jveral factory', a 

antitative luation of indicated akage rate b this ?- 3 

[aii~co niate flow fm air coole . umidity vel 
nit Iag Is consid ed most usef as an nd t alarm or 

lad tion to ale teoperatore a potentia problem.  
H dity monitors not requ ed for this L 

Air temperature and pressure monitoring method ma also be 
used to infer unidentified LEAKAGE to theUMUMEW. -t 

• temperature and pressure fluctuate slightly 
ur n operation, but a rise above the normally 

±-1iA d erange of values may Indicate RCS LEAKAGE into the 
-- ( Jii . The relevance of temperature and pressure 

siiamant ari affaeted bvr -EEM )free volume and,,-, elit

APPLICABLE need to evaluate the severity of an alarm or an 
SAFETY ANALYSES indication is important to the operators, and the ability to 

compare and verify with indications from other systems is 

depending on its source, rate, and duration. Therefore, anecessary. The oitoi repo i nly s an a FE tingti are 
m- en W en ieL jpid 

t" d sayi ft nit id the i.3c.  

, RCS leakai e detection instrumentation satisfies Criterion 1 

The safetysme o RCS L G -- -



<INSERT B3.4-83A> 

Except for primary to secondary LEAKAGE, the safety analyses do not address 

operational LEAKAGE. However, other operational LEAKAGE Is related to the 

safety analyses for LOCA; the amount of leakage can affect the probability of such 

an event. Therefore, the

ANO-1 ITS INSERT 1/28/2000



RCS Leakage Detection Instrumentation 8 3.4.15

BASES (continued) 

LCO One method of protecting against large RCS LEAKAGE derives 

frou the ability of instruments to rapidly dMaecto 
small leaks. This LCO requires instruments of diverse 

monitoring principles to be OPERABLE to provide a high 
degree of confidence that Rdsmall leaks are detected 

in time to allow actions to p- aeathe 
condition when RCS LEAKAGE indicates possile' 1.ru 
degradation.  

'The LCD requirements are -satisfied when monitors of diverse 
measurement means are available. thus, In ~ j~Lm 

monitor, in combination with a particulate o~r gaseous 
radioactivity monitor, provides an acceptable minimum.  

APPLICABILITY Because of elevated RCS temperature and pressure in HODES 1, 

2, 3, and 4, RCS leakage detection instrumentation is 
required to be OPERABLE.  

In 40DE 5 or 6, the t erature and pressurev ' 

maintained le a Since the 

temperatures a pressures are ower an those for 

DES 1, 2 23, nd 44 the Ilike ood of leakage and crack 
propagation is ierefore, the requre nso 
this LCO are no110S plcbeI M S 6 nd 6.  

-.------ 4 6 =a:::4

u; monitor in~operable, no can provide the equivalent 

a-mosphere activity monitor will 
changes in leakage. Together with 
-Atha nrindic survetillance for RCS

inventory balance, SR 3.4.13.1, 1_ar.MveU -:,U - -gig! at an increased frequencYo 4hours 
prov id0forulation that is adequate to detect leakege.*l 

Restoration of the required sump monitor to OPERABLE status 
is required to regain the function in a Completion Time of 
30 days after the monitor's failure. This time is

(continued) 
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.INSERT B3.4-84A' 

A Note Is added allowing that SR 3.4.13.1 Is not required to be performed until 
12 hours after establishing steady state operation (stable temperature, power level, 
pressurizer and makeup tank levels, makeup and letdown, and RCP seal Injection 
and return flows) at or near operating pressure. The 12 hour allowance provides 
sufficient time to collect and process all necessary data after stable unit conditions 
am established.

ANO-1 ITS 1/2&r2000INSERT



.RCS Leakage Detection Instrumentation 
B 3.4.15 

BASES

A.1 and A.2 (continued)

acceptable considering the requency and adequacy of the RCS eLe 

water inventory balance required by Required Action A.1.  

are modified by 

Ndcatt e provisionfs oLCO .. 4 do not a Note indicating that the prvsf .. 4 onthsu 

apply. As a result, a NODE change is allowed when the sump 

ýmonito; t noperable. This allowance is provided because 
Athrr -tsthrumentation is available to monitor RCS LEAKAGE.

ithqUred gaseous or particulateatmosphere 
radioactivity monitoring instrumentation channel 
inoperable, alternative action is required. Either grab 

s ples of-the 1 eatmosphere must be taken and 
r4A.L+tE ~ analyze or wa er inventory balances, in accorda with 

SR 3.4.13.1, must be performed to provide alternate periodic 

information. With a samle obtained and analyzed or a water 

inventory balance performed every 24 hours, the reactor may 

be operated for up to 30 days to allow restoration of at 
least one of the radioactivity monitors.  

The 24 hour interval provides periodic information that is 

.dequate to detect leakaqe.& The 30 day Completion Time 
If- ~recognizes at least one other form of leak detection is 

available.

nequi Actions tuospher .ia n ito i op.1erable .- a 
Nottodcatti n what the P CiDdons o 3.0.4 do t 

achev ths t ats t heunt eut bs bougdht toaheas 

ly. As a esult, a Cle d he h 

NODE 3 within 6 hours and to NODE s within 36 hours. The 
allowed Completion Times are reasonable, based on operating 

(continued)

Rev 1, 04/07/95

ý-O -

6 3.4-65BWDG ST"S



<INSERT 0B3.45A> 

A Note Is added allowing that SR 3.4.13.1 is not required to be performed until 

12 hours after establishing steady state operation (stable temperature, power level, 

pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection 

and return flows) at or near operating pressure. The 12 hour allowance provides 

sufficient time to collect and process all necessary data after stable unit conditions 

are established.

ANO-1 ITS 1/2812000INSERT



RCS Leakage Detection Instrumentation 
I 3.4.15 

BASES 

ACTIONS cl nd_.U (continued) 

experience, to reach the required conditions from full 

power conditions in an orderly manner and without 

challenging systeRs.  

Li W (AdICCit 

Vith both required monitors inoperable. no ~ means' 
of monitoring leakage are available, and i ediate plant 

shutdown in accordance with LCO 3.0.3 is required.  

SURVEILLANCE 3.4.LS.1 retfaor ut 

REQUIREMETS SR 3.4.15.1 requires the performaance of a CHANNEL CHECK of 

the required atmosphere radioactivity monitor.  Jreo uen 0r 1C . hof r • ~ 

The check gives Mreasona le confidence that each channel is 

operating properly. The frequency of 12 hours is based on 

instrument reliability and is reasonable for detecting off 

normal conditions.  

SR 3.4.1S.2 

SR 3.4.15.2 requires the performance of a CHANNEL FUNCTIONAL 

TEST of the require d5 3 ; atmosphere radioactivity 

monitor. The test ensures a the monitor can perform its 

function in the desired manner. The test verifies the alarm 

.and relative accuracy of the instrument string. CA A 

he-Frequency of 92 days considers instrument reliability, 

and operating experience has shown it proper for detecting 

degradation.  

SR 3.4.1S.3 and SR 3.4.15.4 

These SRs require the performance of a CHANNEL CALIBRATION 

for each of the required RCS leakage detection 

isrmntation chanes The calibration verifies the 
string, incliuding the instruments 

Cmiriuyp of ;e l The Frequency of- -A- aonths is e-; 

N.,3/acalrrefueling cycle and considers channel reliability.  

(continued) 
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*RCS Leakage Detection Instrumentaitoni B 3.4.15

BASES

SURVEILLANCE 
REQUIREMENS

REFERENCES

AOML14-jn-S 3.,154 ed) 

V , erat ing exerience hass this Frequency is 
acceptable

SO, A CD C 30.  

2. Regulatory Guide 1.4 ~~~c4rCaat rsI ~4: 
L~e&A~,-Se bekeek6 Sy~til-t 

3. )fSAR, Sectionfý Mi . J q'73.

(. 0Cýýk

Rev 1, 04/07195
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RCS Specific Acttvity B 3.4

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 1 )RCS Specific Activity 

BASES

BACKCROUND The Code of Federal Regulations, 10 CFR 100 (Ref. 1), 

specifies the maximum dose to the whole body and the thyroid 

an Individual at the site boundary can receive for 2 hours 

during an accident. The limits an specific activity ensure 

that the doses are held to a small fraction of the 

10 CFR 100 limits during analyzed transients and accidents.  

The RCS specific activity LCO limits the allowable

concentration level of radionuclides in the reactor coolant.  

The LCO limits are established to minimize the offsiteo 

radioactivity dose consequences in the event of a steam 
"generator tube rupture (S . 4 ccident.  

The LCO contains specififiaCITIVtivi limits for both DOSE 

EQUIVALENT 1-131 and (bE~specific activity. The allowable 
levels are intended to aimit the 2 hour dose at the site 
boundary to.&a_ to of the 0

- 1. .. ocZ tT . -
se conse enrr for typical lctions..  

TheL 9ICBL Tealuati o ooed the seic c i o f te e levelis j( "umal 

f| .- fc the 10 CF 100 dose 9uide• [ Ref.  

APPLICABLE The LCb li~ts on the Specific activity of the reactor 

SAFETY ANALYSES coolant ensure that the resulting 2 hour doses at the site 
boundary will not exceed a small fraction of the 10 CFR 100 
dos@ auideline limits a limits~ ~ Aft'=in *n ... _

(continued) 
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<INSERT B3.488A 

The thyroid dose conversion factors used In the calculation of DOSE EQUIVALENT 
1-131 are Identified In Section 1.1, "Definitions." 

Rupture of a steam generator tube would allow primary coolant activity to enter the 

secondary coolant. The major portion of this activity Is noble gases and would be 

released to the atmosphere from the condenser vacuum pump or a relief valve.  
Activity would continue to be released until the operator could reduce the primary 

system pressure below the setpoint of the secondary relief valves and could Isolate 

the faulty steam generator. The worst credible set of circumstances Is considered to 

be a double-ended break of a single steam generator tube, followed by Isolation of 

the faulty steam generator within 34 minutes after the tube break. Assuming the full 

differential pressure across the steam generator, no more than one-quarter of the 

total primary coolant could be released to the secondary coolant In this period. The 

decay heat during this period of 1 hour for pressure reduction will generate steam In 

the secondary system representing less than 15 weight percent of the secondary 
system.  

The parameters assumed In the dose analysis (Ref. 2) for the single steam generator 
tube failure Included the following values: 

1) total primary coolant volume (mass) = 5.2 x d0s lbs.  

2) total secondary coolant volume (mass) c 2x l0¢ Ibs.  

3) leakage rate from primary to secondary system = 1 gpm.  

4) fission product decay heat energy for 1 hour z 1.56 x 10 BSTU.  

5) steam mass released to environs = 2.84 x 10 lbs.  

6) primary coolant released to secondary (34 minutes) = 8.7 x 104 lbs.  

7) minimum primary to secondary Iodine equilibrium activity ratio = 20 to I (for I 
gpm leakage).  

8) DOSE EQUIVALENT 1-131 specific activity = 3.5 ipCgm (Primary) 

0) DOSE EQUIVALENT 1-131 specific activity = 0.17 ILCI/gm (Secondary).  

10) total specific activity In primary = 72/E ICVgm.  

11) X/Q = 7.0 x 0I sec/int at limiting point beyond site boundary of 1046 meters for 
30 m release height - equivalent to ground level release due to topography 
Including building wake effect for 5 percentile meteorology.  

12) total radioactivity In primary coolant released to secondary coolant released to 
environs.  

13) ten percent of the combined radiolodIne activity from primary activity In 
secondary coolant and secondary activity present In steam mass (released to 
environs) assumed released to environs.

1/28/2000
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<INSERT B1.A48A (continued) 

The whole body dose resulting from Immersion in the cloud containing the released 
activity would Include both gamma and beta radiation. The gamma dose Is 
dependent on the finite size and configuration of the cloud. However, the analysis 
employed the simple model of the semi-Infinite cloud, which gives an upper limit to 
the potential gamma dose. The semi-Infinite cloud model Is applicable to the beta 

dose, because of the short range of beta radiation In air. The resulting whole body 

dose was determined to be less than 0.5 Rem for this accident 

The thyroid dose from the steam generator tube rupture accident has been analyzed 
assuming a tube rupture at full load and loss of offsite power at the time of the 
reactor trip. which results In steam release through the relief valves in the period 
before the faulty steam generator Is Isolated and primary system pressure Is 

reduced. The limiting iodine activities for the prmary and secondary systems are 
used In the Initial conditions. One-tenth of the iodine contained in the liquid which Is 
converted to steam and passed through the relief valves Is assumed to reach the 
site boundary. The resulting thyroid dose from the combined primary and secondary 
Iodine activity released to the environs was determined to be 1.5 Rem for this 
accident.  

The limit for secondary Iodine activity is consistent with the limits on primary system 
Iodine activity and primary-to-secondary leakage of I gpm. If the activity should 
exceed the specIfied limits following a power transient, the major concern would be 
whether additional fuel defects had developed bringing the total to above expected 
levels. From the observed removal of excess activity by decay and cleanup, It 
should be apparent whether activity Is returning to a level below the specification 
limit. Appropriate action to be taken to bring the activity within specification Include 
one or more of the following: gradual decrease In power to a lower base power, 
Increase in letdown flow rate, and venting of the makeup tank gases to the waste gas 
decay tanks.

ANO-1 ITS 1/28200INSERT



KCS Specific Activity B3.4 

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued) 

9'. -

The60Manalysis shows the radiological consequences of 
an S ident are a Small fraction of the 

Reference I eose It mblZ becau w ofdine.  

probbili f an Sek gc nat ocurng eu g lmthes 

!ermt -ble, if the a iiylevels ; no exceed. the m 

ho irn Figure 3.4 inte ../abl Spcif o n,"" 

r re thn 4e8 • . • ir • 

shw nfigI 3.. 1 table becans of the low 

probabi11l •f an S ace Ten o ccurin drg the 

establish 48 hour tim mit. The : ce of an 

acciden at these permi ble levels coul ncrease th site 

bound y dose levels, t still be with, 10 CFf 100 ose 

quid ine limits.

eb

" uc)49 . e w on 1-131 ensurs the o rd dose to an individual at the site boundary 

ract on_ of eaHwdOS The limit on0 > 

ecific activity ensures the 2 hour whole body dose U an 
the site boundary during the aP Jvill be a 

small fraction of the allowed whole body dosi. •

(continued)
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RCS Specific Activitt

BASES 

CThe ( analysis � shows that the 2 hour 
(Ccontinued) site boundary dose levels are n .acceptbe1Rs 

Violation of the LCO may result in reactor coolant 

radioactivity levels that could, in the event of an SGTR, 

lead to site boundary doses that exceed the 10 CFR 100 dose 
guideline limits.  

APPLICABILITY In MODES 1 and 2, and In NODE 3 with RCS average temperature 
600F aoraionwithin the LCD limits for DOSE EQUIVALENT e? 
aspecific activity are necessary to contain 

tthe potentil consequences of an SGTR to within the 

acceptable site boundary dose values.  

For operation in MOME 3 with RCS average temperature 

< $00*F, and in MODES 4 and 5, the release of radioactivity 

in the event of an SGTR is unlikely since the saturation 

pressure of the reactor coolant is below the lift pressure 

settings of the atmospheric dump valves and main steam 
safety valves.  

ACTIONS A Note tlie. AjTIONS exclud ~thiNODE changey estrictian 
of LCD .0.4,. This except n allos entry I the 

appli ble NODE(S) while elying on the M even though 

the IONS may eventu y require plant down. This -. e~eption is accept due to the sign icantI 

corporated Into rspecific activi limit, the low 

probaby of a ent whch is liting due to exceed g 
bbt ~his limit, and eability to res re transient spec 

activity excu ions while the remains at, or p ceeds 
to power oope t 

i,97tion. ii 1  (4t t A~~ 

Vith the V greater than the limiteO 
Sa •-5e als at -4•usms e ~s ue-sr 

opleti imetof4 r -is req redtoob nandana ze 

(continued)

Rev 1, 04/01/956 3.4-90EVOG STS



RS Specific ActiViSX B 3.4.t 

BAS£S 

UASES (____e_ __. .  

ACTIONS AJM (continued) e

a hours. The Completion Time of ours S 

I .ts -toIP reaurv 9(e'.C~;-'y 

- Action and tssocid •mpletion 
f-; M Mare not met 45I

)

~4~~ret. 4 tain aided6 alYZe a sy

I•' ýUr- &j_-.0 • es MODE 3 and 

~ .ARCS average temperature < 600-F lowers the saturation 

pressur of the reactor coolant below the setPOiDUt Of the 

in steam safety valeas, and prevents venting the-SG to the 

environment in an SGTR event. The Completion Time of 

6 hours is-required to..e.. MO•E 3 from full power 
hi~dtonrs~ a os_ u rderlmanner and without challenging 

--Mt - o systems.

V.

(continued)
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<INSERT B3.4-91A> 

The total specific activity analysis consists of the quantitative measurement of the 
total activity of the primary coolant In units of microcurles per gram (LClIgm). The 
total primary coolant activity Is the sum of the degassed beta-gamma activity and 
the total of all Identified gaseous activities 15 minutes after the primary system Is 
sampled and any Identified beta emitters (.e., tritium, SR89, SR90. etc.).

ANO-1 ITS INSERT 1/28/200



RCS Specific Activit B 3.44 .I.) 

BASES 

SURVEILLANCE Sg..A1 r (continued) 
IIA lllI ILItlI1l••iI......f~tl

Trending the results of this Surveillance allows proper 
remedial action to be taken before reaching the LCO limit 

under normal operating conditions. The surveillance is 
applicable in NODES 1 and 2, and in MODE 3 with RCS aver.  

t t east SOO6F. The 7 day Frequency= 
of a gross fuel failure during that time

This Surveillance is performed in MODE 1 only to ensure the 
iodine remains within limit during normal operation and 

following fast power changes when fuel failure is more apt 

to occur. The 14 day Frequency Is adequate to trend changes 

In the iodine activity level considerinf s svecific 

acivity is monitored every 7 Ias. e reque be, e 
Zand of a r a ang ~1% within 

I hour iod, is ished -use the ine le s peak 

dur this tI ollowing failu samples other 
s would vide ina rate resl

Thi i sic modified by a Note that requires5IpJlg
to be pe .roe31 days after a minimum of 2 EFID and 
20 days of MODE I operation have elapsed since the reactor 

was last subcritical for at least 48 hours. This ensures 
the radioactive materials are at equilibrium so the analysis 

for I is representative and not skewed by a crud burst or 
other similar abnormal event.

(continued)
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<INSERT B34.492A> 

The radiochemical analysis consists of the quantitative measurement of the activity for each 
radionuclide which Is identified In the primary coolant 15 minutes after the primary system Is 
sampled. The activities for the Individual Isotopes are used In the determination of E-bar.  
Iodine Isotopic activities are weighted to give DOSE EQUIVALENT 1-131 activity.

ANO-1 ITS INSERT 1/2812000



RCS Specific Activitt~U% 
B 3.4.e 

BASES (continued)

.flric I• 1I CFR 100.11.S*S .. .. .1...  
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This Section Addresses the Following Specifications: 

NUREC-1430 ANO-I ITS Title 

3.5.1 3.5.1 Core Flood Tanks (CFTs) 
3.5.2 3.5.2 ECCS-Operating 
3.5.3 3.5.3 ECCS-Shutdown 
3.5.4 3.5.4 Borated Water Storage Tank (BWST)

ANO-1 ITS 1/28/2000



CFTs 
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1 

APPLICABILITY:

Two CFTs shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with Reactor Coolant System (RCS) pressure > 800 psig.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CFT inoperable due A.1 Restore boron 72 hours 
to boron concentration not concentration to within 
within limits, limits.  

B. One CFT inoperable for 8.1 Restore CFT to 6 hours 
reasons other than OPERABLE status.  
Condition A.  

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

C.2 Reduce RCS pressure to 12 hours 
OR <800 psig.  

Two CFTs inoperable.

1/28/2000ANO-1 3.5.1-1



CFTs 
3.5.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each CFT isolation valve is fully open. 12 hours 

SR 3.5.1.2 Verify borated water volume In each CFT is > 970 ft3 12 hours 
and < 1110 ft3.  

SR 3.5.1.3 Verify nitrogen cover pressure in each CFT is 12 hours 
> 560 psig and • 640 psig.  

SR 3.5.1.4 Verify boron concentration in each CFT is 31 days 
> 2270 ppm.  

AND 

-NOTE

Only required to be 
performed for 
affected CFT 

Once within 
12 hours after 
each solution level 
increase of 
Z: 0.2 feet that is 
not the result of 
addition from a 
borated water 
source of known 
concentration 
> 2270 ppm 

SR 3.5.1.5 Verify power is removed from each CFT isolation 31 days 
valve operator.

1/28/2000ANO-1 3.5.1-2



ECCS - Operating 
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS - Operating

LCO 3.5.2 

APPLICABILITY:

Two ECCS trains shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with Reactor Coolant System (RCS) temperature > 350°F.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains A.1 Restore train(s) to 72 hours 

inoperable. OPERABLE status.  

AND 

At least 100% of the 
ECCS flow equivalent to a 
single OPERABLE ECCS 
train available.  

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

OR B.2 Reduce RCS temperature 12 hours 
to < 350°F.  

One or more trains 
inoperable with < 100% of 
the ECCS flow equivalent 
to a single OPERABLE 
ECCS train available.

1/28/2000
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.2.1 Verify each ECCS manual, power operated, and 31 days 
automatic valve in the flow path, that is not locked, 
sealed, or otherwise secured in position, is in the 
correct position.  

SR 3.5.2.2 Verify each ECCS pump's developed head at the In accordance with 
test flow point is greater than or equal to the required the Inservice 
developed head. Testing Program 

SR 3.5.2.3 Verify each ECCS automatic valve in the flow path 18 months 
that is not locked, sealed, or otherwise secured in 
position, actuates to the correct position on an actual 
or simulated actuation signal.  

SR 3.5.2.4 Verify each ECCS pump starts automatically on an 18 months 
actual or simulated actuation signal.  

SR 3.5.2.5 Verify, by visual inspection, each ECCS train reactor 18 months 
building sump suction inlet is not restricted by debris 
and screens show no evidence of structural distress 
or abnormal corrosion.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.3 ECCS - Shutdown

LCO 3.5.3 Two LPI trains shall be OPERABLE.  

NO

An LPI train may be considered OPERABLE during alignment and when 
aligned for decay heat removal, if capable of being manually realigned to 
the LPI mode of operation.

APPLICABILITY: MODE 3 with Reactor Coolant System (RCS) temperature < 350°F, 
MODE 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One LPI train inoperable. A.1 Restore LPI train to 48 hours 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 5. 24 hours 
associated Completion 
Time of Condition A not 
met.  

C. Two LPI trains inoperable. C.1 Initiate action to restore one Immediately 
LPI train to OPERABLE 
status.  

AND 

C.2 NOTE 

Only required If one DHR 
train is OPERABLE.  

Be in MODE 5. 24 hours

1/28/2000
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.5.3.1 iMLLJ I

An LPI train may be considered OPERABLE during 
alignment and operation for DHR, if capable of being 
manually realigned to the LPI mode of operation.  

For all equipment required to be OPERABLE, the 
following SRs are applicable:

SR 3.5.2.1, 
SR 3.5.2.2, 
SR 3.5.2.3,

SR 3.5.2.4, 
SR 3.5.2.5.

FREQUENCY
.9

In accordance with 
applicable SRs

1/28/2000
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.4 Borated Water Storage Tank (BWST)

LCO 3.5.4 

APPLICABILITY:

The BWST shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. BWST boron A.1 Restore BWST to 8 hours 
concentration not within OPERABLE status.  
limits.  

OR 

BWST water temperature 
not within limits.  

B. BWST inoperable for B.1 Restore BWST to 1 hour 
reasons other than OPERABLE status.  
Condition A.  

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

C.2 Be in MODE 5. 36 hours

1/28/2000
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.4.1 NOTE 

Only required to be performed when ambient air 
temperature is < 40°F or > 11 0F.  

Verify BWST borated water temperature is 24 hours 
>40OF and < 110°F.  

SR 3.5.4.2 Verify BWST borated water level is 7 days 
> 38.4 feet and < 42 feet 

SR 3.5.4.3 Verify BWST boron concentration is 7 days 
> 2270 ppm and < 2670 ppm.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.1 Core Flood Tanks (CFTs) 

BASES 

BACKGROUND 

The function of the ECCS CFTs is to supply water to the reactor vessel during the 
blowdown phase of a loss of coolant accident (LOCA), to provide inventory to help 
accomplish the refill phase that follows thereafter, and to provide Reactor Coolant 
System (RCS) makeup for a small break LOCA. Two CFTs are provided for these 
functions.  

The blowdown phase of a large break LOCA is the initial period of the transient 
during which the RCS departs from equilibrium conditions, and heat from fission 
product decay, hot internals, and the vessel continues to be transferred to the 
reactor coolant. The blowdown phase of the transient ends when the RCS 
pressure falls to a value approaching that of the reactor building atmosphere.  

In the refill phase of a LOCA, which follows immediately, reactor coolant inventory 
has vacated the core through steam flashing and ejection through the break. The 
core is essentially In adiabatic heatup. The balance of inventory is then available to 
help fill voids in the lower plenum and reactor vessel downcomer so as to establish 
a recovery level at the bottom of the core and ongoing reflood of the core with the 
addition of safety injection water.  

The CFTs are pressure vessels partially filled with borated water and pressurized 
with nitrogen gas. The CFTs are passive components, since no operator or control 
actions are required for them to perform their function. Each CFT is piped 
separately into the reactor vessel downcomer. The CFT injection lines are also 
utilized by the Low Pressure Injection (LPI) System. Each CFT Is isolated from the 
RCS by a motor operated isolation valve and two check valves in series. The motor 
operated isolation valves are normally open, with power removed from the valve 
motor to prevent inadvertent closure prior to or during an accident.  

The CFTs thus form a passive system for injection directly into the reactor vessel.  
Except for the core flood line break LOCA, a unique accident that also disables a 
portion of the injection system, both tanks are assumed to operate in the safety 
analyses for Design Basis Events. Because injection is directly into the reactor 
vessel downcomer, and because it is a passive system not subject to the single 
active failure criterion, all fluid Injected is credited for core cooling.  

The CFT gas/water volumes, gas pressure, and outlet pipe size are selected to 
provide core cooling for a large break LOCA prior to the injection of coolant by the 
LPI System.
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APPLICABLE SAFETY ANALYSES.  

The CFTs are credited In both the large and small break LOCA analyses at full 
power (Ref. 1). The CFT line break analysis credits only one CFT, since the tank 
with the broken line is assumed to empty out the break. These Design Basis 
Accident (DBA) analyses establish the acceptance limits for the CFTs. In 
performing the LOCA calculations, conservative assumptions are made concerning 
the availability of safety injection flow. In addition, a loss of offsite power is 
considered to ensure worst case conditions are postulated. In the early stages of a 
limiting large break LOCA with the loss of offsite power, the CFTs provide the sole 
source of makeup water to the RCS. This Is because the LPI pumps and high 
pressure injection (HPI) pumps cannot deliver flow until the diesel generators (DGs) 
start and go through their timed loading sequence.  

The limiting large break LOCA is a double ended guillotine cold leg break at the 
discharge of the reactor coolant pump.  

During this event, the CFTs discharge to the RCS as soon as RCS pressure 
decreases below CFT pressure. No credit is taken for HPI for large break LOCAs.  
LPI is not assumed to occur until 35 seconds after the RCS pressure decreases to 
the ESAS actuation pressure. No operator action is assumed during the blowdown 
stage of a large break LOCA (Ref. 1).  

The small break LOCA analysis also assumes a time delay after ESAS actuation 
before pumped flow reaches the core. For the larger range of small breaks, the 
rate of blowdown is such that the increase in fuel clad temperature is terminated by 
the CFTs, with pumped flow then providing continued cooling. As break size 
decreases, the CFTs and HPI pumps both play a part in terminating the rise in clad 
temperature. As break size continues to decrease, the role of the CFTs continues 
to decrease until the tanks are not required and the HPI pumps become responsible 
for terminating the temperature increase.  

This LCO helps to ensure that the following acceptance criteria for the ECCS 
established by 10 CFR 50.46 (Ref. 2) will be met following a LOCA: 

a. Maximum fuel element cladding temperature of 2200°F; 

b. Maximum cladding oxidation of < 0.17 times the total cladding thickness 
before oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction of < 0.01 
times the hypothetical amount that would be generated if all of the metal in 
the cladding cylinders surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. Core maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is maintained.
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The limits for operation with a CFT that is inoperable for any reason other than the 
boron concentration not being within limits minimize the time that the unit is 
exposed to a LOCA event occurring along with failure of a CFT, which might result 
in unacceptable peak cladding temperatures. If a closed isolation valve cannot be 
opened, or the proper water volume or nitrogen cover pressure cannot be restored, 
the full capability of one CFT Is not available and prompt action is required to place 
the reactor in a MODE in which this capability is not required.  

The minimum volume requirement for the CFTs ensures that both CFTs can provide 
adequate inventory to coverthe core to the 314 point even assuming no liquid 
remains in the reactor vessel following a LOCA (Ref. 1). The downcomer then 
remains flooded until the HPi and LPI systems start to deliver flow for limiting large 
break LOCAs.  

The maximum volume limit Is based upon the need to maintain adequate gas 
volume to ensure proper injection and ensure the ability of the CFTs to full Y 
discharge. The limiting safety analysis volume requirement is 1040± 70 ft". This 
volume corresponds to CFT levels of > 11.98 ft and < 14.04 ft. These parameter 
values do not contain an allowance for instrument uncertainty. Additional 
allowances for instrument uncertainty are included in the implementing procedures.  

The minimum nitrogen cover pressure requirement of 560 psig ensures that the 
contained gas volume will generate discharge flow rates during injection that satisfy 
the safety analysis. This parameter value does not contain an allowance for 
instrument uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures.  

The maximum nitrogen cover pressure limit of 640 psig will affect the amount and 
timing of CFT inventory discharged while the RCS depressurizes. Limiting the 
maximum pressure will therefore limit the CFT inventory lost through the break and 
assure that the CFT inventory Injected into the RCS at the proper time is bounded 
by that predicted by the safety analysis. This parameter value does not contain an 
allowance for instrument uncertainty. Additional allowances for instrument 
uncertainty are included In the implementing procedures.  

The 2270 ppm limit for minimum boron concentration was established to ensure 
that, following a LOCA with a minimum CFT level, the reactor will remain adequately 
shutdown in the cold condition following mixing of the CFT and Reactor Coolant 
System (RCS) water volumes. This parameter value is considered to be a nominal 
value. No additional allowances for instrument uncertainty are required in the 
implementing procedures.  

In MODE 1, the CFTs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODE 2 and 
MODE 3 with RCS pressure > 800 psig, the CFTs satisfy Criterion 4 of 
10 CFR 50.36.
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LCO 

The LCO establishes the minimum conditions required to ensure that the CFTs are 
available to accomplish their core cooling safety function following a LOCA. Both 
CFTs are required to function In the event of a large break LOCA. If the entire 
contents of both tanks are not Injected during the blowdown phase of a large break 
LOCA, the ECCS acceptance criteria of 10 CFR 50.46 (Ref. 2) could be violated.  
For a CFT to be considered OPERABLE, the isolation valve must be fully open with 
power removed, and the limits established in the SRs for contained volume, boron 
concentration, and nitrogen cover pressure must be met.  

APPLICABILITY 

In MODES 1 and 2, and In MODE 3 with RCS pressure > 800 psig, the CFT 
OPERABILITY requirements are based on full power operation. Although cooling 
requirements may decrease as power decreases, the CFTs are still required to 
provide core cooling as long as elevated RCS pressures and temperatures exist.  

In MODE 3 with RCS pressure •800 psig, and in MODES 4, 5, and 6, the CFT 
motor operated Isolation valves may be dosed to isolate the CFTs from the RCS.  
This allows RCS cooldown and depressurzation without discharging the CFTs into 
the RCS or requiring depressurization of the CFTs.  

In addition, LCO 3.4.11, "Low Temperature Overpressure Protection (LTOP)," 
requires that in MODE 4 when any RCS cold leg temperature is < 262°F, MODE 5, 
and MODE 6 when the reactor vessel head is on, each CFT whose pressure is 
greater than or equal to the maximum RCS pressure for the existing RCS 
temperature allowed by the pressure and temperature limit curves provided in LCO 
3.4.3, "RCS Pressure and Temperature (PiT) Umits," be isolated.  

ACTIONS 

A.1 

If the boron concentration of one CFT is not within limits, the ability to maintain 
subcriticality may be reduced, but the effects of reduced boron concentration on 
core subcriticality during reflood are minor. Boiling of the ECCS water in the core 
during reflood concentrates the boron in the saturated liquid that remains in the 
core. In addition, the volume of the CFT is still available for injection. Since the 
boron requirements are based on the average boron concentration of the total 
volume of two CFTs, the consequences are less severe than they would be if the 
contents of a CFT were not available for injection. Thus, 72 hours is allowed to 
return the boron concentration to within limits.
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B.1 

If one CFT is inoperable for a reason other than boron concentration, It cannot be 
assumed that the CFT will perform its required function during a LOCA. Due to the 
severity of the consequences should a LOCA occur in these conditions, the 6 hour 
Completion Time to open the valve, remove power to the valve, or restore the 
proper water volume or nitrogen cover pressure ensures that prompt action will be 
taken to return the inoperable CFT to OPERABLE status. The Completion Time 
minimizes the time the unit is potentially exposed to a LOCA in these conditions.  

C1 and C.2 

If the Required Actions and associated Completion Times of Condition A or B are 
not met, or if both CFTs are inoperable, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and RCS pressure reduced to <800 psig within 
12 hours. The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.5.1.1 

Verification every 12 hours that each CFT isolation valve is fully open ensures that 
the CFTs are available for Injection and ensures timely discovery if a valve should 
be less than fully open. If an isolation valve is not fully open, the rate of Injection to 
the RCS would be reduced. Although a motor operated valve position should not 
change with power removed, a closed valve could result in accident analysis 
assumptions not being met A 12 hour Frequency is considered reasonable in view 
of administrative controls that ensure that a mispositioned isolation valve is unlikely.  

SR 3.5.1.2 and SR 3.5.1.3 

Verification every 12 hours of each CFT's nitrogen cover pressure and the borated 
water volume Is sufficient to ensure adequate Injection during a LOCA. Due to the 
static nature of these parameters, a 12 hour Frequency usually allows the operator 
to identify changes before the limits are reached. Operating experience has shown 
that this Frequency is appropriate for early detection and correction of off normal 
trends.
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SR 3.5.1.4 

Surveillance once every 31 days is reasonable to verify that the CFT boron 
concentration is within the required limits, because the static nature of this 
parameter limits the ways in which the concentration can be changed. The 
Frequency is adequate to identify changes that could occur from mechanisms such 
as stratification or inleakage. Sampling of the affected CFT within 12 hours after a 
0.2 ft volume increase will identify whether inleakage from the RCS has caused a 
reduction in boron concentration to below the required limit. The 0.2 ft increase 
represents approximately 102 gallons increase in volume. It is not necessary to 
verify boron concentration If the added water inventory is from a borated water 
source of known concentration > 2270 ppm, such as the borated water storage tank 
(BWST), because the water Is within CFT boron concentration requirements.  
Similarly, it would not be necessary to sample the CFT following inventory additions 
from the CFT makeup tank if sampling has determined that the added inventory had 
a boron concentration within the CFT requirements. This Is consistent with the 
recommendations of NUREG-1366 (Ref. 4).  

SR 3.5.1.5 

Removing power from each CFT isolation valve operator ensures that an active 
failure could not result in the undetected closure of a CFT motor operated isolation 
valve coincident with a LOCA. Since power is removed under administrative control, 
the 31 day Frequency will provide adequate assurance that the power is removed.  

REFERENCES 

1. SAR, Section 6.1 and 14.2.  

2. 10 CFR 50.46.  

3. 10 CFR 50.36.  

4. NUREG-1366, "Improvements to Technical Specifications Surveillance 
Requirements," December 1992.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS - Operating 

BASES 

BACKGROUND 

The ANO-1 SAR states that the High Pressure Injection (HPI), Low Pressure 
Injection (LPI) and Core Flooding Systems are collectively designed as an 
Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification, 
the term ECCS refers to the components associated with the HPI and LPI systems.  
The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks." 

The function of the ECCS Is to provide core cooling to ensure that the reactor core 
is protected after any of the following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection accident 

c. Steam generator tube rupture (SGTR); and 

d. Main steam line break (MSLB).  

There are two phases of ECCS operation: injection and recirculation. In the 
injection phase, borated water from the borated water storage tank (BWST) is 
initially added to the Reactor Coolant System (RCS) via the cold legs and directly to 
the reactor vessel. After the BWST has been depleted, the recirculation phase is 
entered as the suction is transferred to the reactor building sump.  

Two redundant, 100% capacity trains are provided. In MODES 1 and 2, and MODE 
3 with RCS temperature > 350PF, each train consists of high pressure injection 
(HPI) and low pressure injection (LPI) subsystems. In MODES 1 and 2, and MODE 
3 with RCS temperature > 3500F, both trains must be OPERABLE. This ensures 
that 100% of the core cooling requirements can be provided even in the event of a 
single active failure.  

A suction header supplies water from the BWST or the reactor building sump to the 
ECCS pumps. HPI discharges into each of the four RCS cold legs between the 
reactor coolant pump and the reactor vessel. LPI discharges into each of the two 
core flood nozzles on the reactor vessel that discharge into the vessel downcomer 
area. Valves are set to balance the HPI flow to the RCS. This flow balance directs 
sufficient flow to the core to meet the analysis assumptions following a small break 
LOCA in one of the RCS cold legs.
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The HPI pumps are capable of discharging to the RCS at an RCS pressure above 
the opening setpoint of the pressurizer safety valves. The LPI pumps are capable 
of discharging to the RCS at pressures below approximately 200 psia. When the 
BWST has been nearly emptied, the suction for the LPI pumps is manually 
transferred to the reactor building sump. The HPI pumps cannot take suction 
directly from the sump. If HPI is still needed, a cross connect from the discharge 
side of the LPI pump to the suction of the HPI pumps would be opened. This is 
known as "piggy backing" and enables continued HPI to the RCS, if needed, after 
the BWST is emptied.  

In the long term cooling period, the flowpath inherent in the reactor vessel internals, 
commonly called the leakage gap flowpath, would be sufficient by itself to preclude 
boron precipitation (Ref. 2). Flow paths in the LPI System may be procedurally 
established to preclude the possibility of boric acid in the core region reaching an 
unacceptably high concentration. The desired flowpath establishes decay heat 
removal (DHR) in conjunction with LPI cooling. This requires conditions present 
which allow both DHR pumps to operate simultaneously. If DHR can not be 
established but hot leg level Is above the bottom of the hot leg nozzle, an alternate 
flowpath is gravity draining from the decay heat suction piping through the idle DHR 
pump into the reactor building sump. If the first two methods are unsuccessful, the 
pressurizer auxiliary spray line is used. This provides reverse flow through the core 
using auxiliary spray into the pressurizer, out the pressurizer into the hot leg via the 
surge line then reactor vessel into the area above the core.  

The HPI subsystem also functions to supply borated water to the reactor core 
following increased heat removal events, such as large MSLBs.  

During a large break LOCA, RCS pressure will rapidly decrease. The ECCS is 
actuated upon receipt of an Engineered Safeguards Actuation System (ESAS) 
signal. If offsite power has not been lost, the safeguard loads start in sequence 
unless previously operating. If offsite power has been lost, the Engineered 
Safeguards (ES) buses shed normal operating loads and are connected to the 
diesel generators. Safeguard loads are then connected in sequence. The time 
delay associated with diesel starting, sequenced loading, and pump starting 
determines the amount of time before pumped flow is available to the core following 
a LOCA.  

The active ECCS components, along with the passive core flood tanks (CFTs) 
covered in LCO 3.5.1, "Core Flood Tanks (CFTs)," and the BWST covered in 
LCO 3.5.4, "Borated Water Storage Tank (BWST)," provide the cooling water 
necessary to meet 10 CFR 50.46 (Ref. I and 3).
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APPLICABLE SAFETY ANALYSES 

The LCO helps to ensure that the following acceptance criteria for the ECCS, 
established by 10 CFR 50.46 (Ref. 3 and 4), will be met following a LOCA: 

a. Maximum fuel element cladding temperature is < 2200°F; 

b. Maximum cladding oxidation is : 0.17 times the total cladding thickness 
before oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction is 5 0.01 
times the hypothetical amount that would be generated if all of the metal In 
the cladding cylinders surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. Core is maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is maintained.  

Only the LPI subsystem Is assumed to provide injection in the large break LOCA 
analysis at full power (Ref. 4). This analysis establishes a minimum required flow 
for the LPI subsystem, as well as the minimum required response time for 
subsystem actuation. The HPI subsystem is credited in the small break LOCA 
analysis. This analysis establishes the flow and discharge head requirements for 
the HPI pump. The SGTR and MSLB analyses also credit the HPI subsystem but 
are not limiting in HPI subsystem design.  

The large break LOCA event assumes a loss of offsite power and a single failure 
(disabling one ECCS train). For analysis purposes, the loss of offsite power 
assumption may be conservatively inconsistent with the assumed operation of 
some equipment, such as reactor coolant pumps (Ref. 4). During the blowdown 
stage of a LOCA, the RCS depressurizes as primary coolant is ejected through the 
break into the reactor building. The nuclear reaction is terminated either by 
moderator voiding during large breaks or CONTROL ROD insertion for small breaks 
(Ref.4). Following depressurization, emergency cooling water is injected into the 
reactor vessel core flood nozzles, then flows into the downcomer, fills the lower 
plenum, and refloods the core.  

The safety analyses show that an LPI train will deliver sufficient water to match 
decay heat boiloff rates for a large break LOCA. They also show that the HPI train 
will deliver sufficient water for a small break LOCA and provide sufficient boron to 
maintain the core subcritical.  

In the large break LOCA analyses, LPI is not credited until at least 35 seconds after 
actuation of the ESAS signal. This is based on a loss of offsite power and the 
associated time delays in startup and loading of the diesel generator (DG). Further, 
LPI flow is not credited until RCS pressure drops below the pump's shutoff head.  
For a large break LOCA, HPI is not credited at all.

B 3.5.2-3ANO-1 1/2812000



ECCS - Operating 
B 3.5.2 

In the small break LOCA analysis, HPI is not credited until at least 35 seconds after 
actuation of the ESAS signal. This is based on a loss of offsite power and the 
associated time delays in startup and loading of the DG.  

In MODE 1, the ECCS trains satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5). In 
MODE 2 and MODE 3 with RCS temperature > 350°F, the ECCS trains satisfy 
Criterion 4 of 10 CFR 50.36.  

LCO 

In MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, two independent 
(and redundant) ECCS trains are required to ensure that at least one is available, 
assuming a single failure in the other train.  

In MODES I and 2 and MODE 3 with RCS temperature > 350°F, an ECCS train 
consists of an HPI subsystem and an LPI subsystem. Each train includes the 
piping, instruments, pumps, valves, heat exchangers, and controls to ensure an 
OPERABLE flow path capable of taking suction from the BWST upon an ESAS 
signal and the capability to manually transfer suction to the reactor building sump.  

During an event requiring ECCS actuation, a flow path Is provided to ensure an 
abundant supply of water from the BWST to the RCS via the HPI and LPI pumps 
and their respective discharge flow paths to each of the four cold leg injection 
nozzles and the reactor vessel. In the long term, this flow path may be manually 
transferred to take its supply from the reactor building sump and to supply borated 
water to the RCS via two paths (LPI and HPI piggy-back modes).  

The flow path for each train must maintain its designed independence to ensure 
that no single failure can disable both ECCS trains.  

APPLICABILITY 

In MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, the ECCS train 
OPERABILITY requirements for the limiting Design Basis Accident, a large break 
LOCA, are based on full power operation. Although reduced power would not 
require the same level of performance, the accident analysis does not provide for 
reduced cooling requirements in the lower MODES. The HPI pump performance 
requirements are based on a small break LOCA.  

In MODE 3 with RCS temperature < 350°F and in MODE 4, ECCS train 
OPERABILITY requirements are established by LCO 3.5.3, "ECCS - Shutdown." In 
MODE 3 with RCS temperature .- 350°F and in MODE 4, the probability of an event 
requiring ECCS actuation is significantly lessened. In this operating condition, the 
safety injection function is preserved through LCO 3.5.3 requirements for two 
OPERABLE LPI trains.  
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In MODES 5 and 6, unit conditions are such that the probability of an event 
requiring ECCS injection is extremely low. Core cooling requirements in MODE 5 
are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8, 
"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are 
addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation 
High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 
Circulation - Low Water Level." 

ACTIONS 

With one or more trains inoperable, but at least 100% of the injection flow 
equivalent to a single OPERABLE ECCS train still available, the inoperable 
components must be returned to OPERABLE status within 72 hours. The 72 hour 
Completion Time is based on NRC recommendations (Ref. 6) that are based on a 
risk evaluation and is a reasonable time for repairs.  

The LCO requires the OPERABILITY of a number of independent subsystems.  
Due to the redundancy of trains and the diversity of subsystems, the inoperability of 
one component in a train does not render the ECCS incapable of performing its 
function. Neither does the Inoperability of two diverse components, each in a 
different train, necessarily result in a loss of function for the ECCS. The Intent of 
this Condition is to maintain a combination of diverse OPERABLE equipment such 
that 100% of the safety injection flow equivalent to 100% of a single train remains 
available from OPERABLE equipment This allows increased flexibility in unit 
operations under circumstances when diverse components in opposite trains are 
inoperable, i.e., an HPI subsystem In one train and an LPI subsystem in the 
opposite train.  

This Condition does not provide for consideration of inoperable components when 
determining if 100% of the safety injection flow equivalent to a single train remains 
available. For example, two LPI pumps which are inoperable because they do not 
meet the SR 3.5.2.2 requirements can not be considered to meet the second entry 
Condition even if together they would provide more than 100% of the required LPI 
flow. Only OPERABLE components are considered.  

An event accompanied by a loss of offsite power and the failure of a DG can 
disable one ECCS train until power is restored. A reliability analysis (Ref. 6) has 
shown the risk of having one full ECCS train inoperable to be sufficiently low to 
justify continued operation for 72 hours.
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B.1 and B.2 

If the Required Action and associated Completion Time of Condition A are not met, 
or one or more components are inoperable such that 100% of the flow equivalent to 
a single OPERABLE ECCS train is not available, the unit must be brought to a 
MODE in which the LCO does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 hours and RCS temperature must be reduced 
to less than or equal to 350°F within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without challenging unit 
systems.  

With one or more components inoperable such that 100% of the flow equivalent to 
a single OPERABLE ECCS train is not available, a loss of safety function has 
occurred.  

SURVEILLANCE REQUIREMENTS 

SR 3.5.2.1 

Verifying the correct alignment for manual, power operated, and automatic valves in 
the ECCS flow paths provides assurance that the proper flow paths will exist for 
ECCS operation. This SR does not apply to valves that are locked, sealed, or 
otherwise secured in position, since these valves were verified to be in the correct 
position prior to locking, sealing, or securing. A valve that receives an actuation 
signal is allowed to be In a nonaccident position provided the valve will 
automatically reposition within the proper stroke time. This Surveillance does not 
require any testing or valve manipulation; rather, it involves verification that those 
valves capable of being mispositioned are in the correct position. The 31 day 
Frequency is appropriate because the valves are operated under administrative 
control, and an inoperable valve position would only affect a single train. This 
Frequency has been shown to be acceptable through operating experience.  

SR 3.5.2.2 

Periodic surveillance testing of ECCS pumps to detect gross degradation caused by 
impeller structural damage or other hydraulic component problems is required by 
Section XI of the ASME Code (Ref. 7). This testing confirms component 
OPERABILITY, trends performance, and detects incipient failures by indicating 
abnormal performance. SRs are specified in the Inservice Testing Program, which 
encompasses Section XI of the ASME Code.
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SR 3.5.2.3 

This SR demonstrates that each automatic ECCS valve actuates to the required 
position on an actual or simulated ESAS signal. This SR is not required for valves 
that are locked, sealed, or otherwise secured in position under administrative 
controls. The 18 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a unit outage and on the 
potential for an unplanned transient if the Surveillance were performed with the 
reactor at power. The 18 month Frequency is also acceptable based on 
consideration of the design reliability (and confirming operating experience) of the 
equipment The actuation logic Is tested as part of the ESAS testing, and 
equipment performance Is monitored as part of the Inservice Testing Program.  

SR 3.5.2.4 

The intent of this SR is to verify that the ECCS pumps are capable of automatically 
starting on an ESAS signal. Because of the system design configuration and the 
limitations imposed on pump operation during the unit conditions when this test 
would be conducted, this verification must be conducted through a series of 
sequential, overlapping or total steps in order to demonstrate functionality. SR 
3.5.2.4 demonstrates that each ECCS pump would be capable of starting by 
verifying that its breaker doses on receipt of an actual or simulated ESAS signal.  
SR 3.5.2.4 works in conjunction with the Inservice Testing Program (SR 3.5.2.2) 
which periodically verifies the ability of the pumps to start and operate within limits, 
and the ESAS actuation logic testing which periodically verifies the ability of the 
ESAS to sense, process and generate an actuation signal.  

The 18 month Frequency is based on the need to perform this Surveillance under 
the conditions that apply during a unit outage and on the potential for an unplanned 
transient If the Surveillance were performed with the reactor at power. The 18 
month Frequency is also acceptable based on consideration of the design reliability 
(and confirming operating experience) of the equipment.  

SR 3.5.2.5 

Periodic inspections of the reactor building sump suction inlet ensure that it is 
unrestricted and stays in proper operating condition. The 18 month Frequency is 
based on the need to perform this Surveillance during a unit outage. Operating 
experience has shown this Frequency to be acceptable to detect abnormal 
degradation.
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REFERENCES 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.3 ECCS - Shutdown 

BASES 

BACKGROUND 

The ANO-1 SAR states that the High Pressure Injection (HPI), Low Pressure 
Injection (LPi) and Core Flooding Systems are collectively designed as an 
Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification, 
the term ECCS refers to the components associated with the LPI system. The HPI 
system, in conjunction with the LPI system, is covered by LCO 3.5.2, "ECCS
Operating." The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks 
(CFTs)." 

In MODE 3 with RCS temperature < 350°F and in MODE 4, the required trains 
consist of two redundant, 100% capacity low pressure injection (LPI) trains.  

The LPI flow paths consist of piping, valves, heat exchangers, instruments, controls, 
and pumps, capable of taking suction from the borated water storage tank (BWST) 
and the capability to manually (locally or remotely) transfer suction to the reactor 
building sump such that water can be injected into the reactor vessel.  

APPLICABLE SAFETY ANALYSES 

The stable conditions associated with operation in MODE 3 with RCS temperature 
< 350°F and in MODE 4, allow the operational requirements to be reduced.  

In MODE 3 with RCS temperature < 350°F and in MODE 4, the ECCS - Shutdown 
LCO satisfies Criterion 4 of 10 CFR 50.36.  

LCO 

In MODE 3 with RCS temperature < 350°F and in MODE 4, two independent and 
redundant LPI trains are required to ensure sufficient LPI flow is available to the 
core. In MODE 3 with RCS temperature < 350°F and in MODE 4, an LPI train 
includes the pump, heat exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path capable of taking suction from the BWST and the 
capability to manually (locally or remotely) transfer suction to the reactor building 
sump.
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During an event requiring LPI, a flow path is required to provide water from the 
BWST, via the LPI pumps and their respective supply headers, to the reactor 
vessel. In the long term, this flow path may be switched to take its supply from the 
reactor building sump.  

A valve that is locked, sealed, or otherwise secured in its ES position is 
OPERABLE.  

This LCO is modified by a Note that allows a Decay Heat Removal (DHR) train to be 
considered OPERABLE during alignment, when aligned, or when operating for 
decay heat removal, if it is capable of being manually (locally or remotely) realigned 
to the LPI mode of operation and is not otherwise inoperable. This provision is 
necessary because of the dual requirements of the components that comprise the 
low pressure injection/decay heat removal system.  

APPLICABILITY 

In MODES I and 2 and MODE 3 with RCS temperature > 350°F, the OPERABILITY 
requirements for the ECCS are covered by LCO 3.5.2.  

In MODE 3 with RCS temperature < 350°F and In MODE 4, two OPERABLE LPI 
trains are acceptable on the basis of the stable reactivity condition of the reactor 
and the limited core cooling requirements.  

In MODES 5 and 6, unit conditions are such that the probability of an event 
requiring LPI injection is extremely low. Core cooling requirements in MODE 5 are 
addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8, 
"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are 
addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation 
High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant 
Circulation - Low Water Level." 

ACTIONS 

If one LPI train Is Inoperable, the unit is not prepared to provide redundant, single 
failure proof LPI in response to events requiring ESAS. The 48 hour Completion 
Time to restore the LPI subsystem to OPERABLE status ensures that prompt action 
is taken to provide the required cooling capacity or to initiate actions to place the 
unit in MODE 5, where an LPI train is not required.
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B.1 

When the Required Action and associated Completion Time of Condition A are not 
met, a controlled cooldown should be initiated. The allowed Completion Time of 
24 hours Is reasonable, based on operating experience, to reach MODE 5 from 
MODE 3 with RCS temperature • 350°F in an orderly manner and without 
challenging unit systems.  

C.1 

If no LPI train is OPERABLE, the unit is not prepared to respond to an event 
requiring low pressure injection and may not be prepared to continue cooldown 
using the LPI pumps and DHR heat exchangers. The Completion Time of 
immediately, which would initiate action to restore at least one LPI train to 
OPERABLE status, ensures that prompt action is taken to restore the required LPI 
capacity. Normally, in MODE 4, reactor decay heat must be removed by an LPI 
train operating with suction from the RCS. If no LPI train is OPERABLE for this 
function, reactor decay heat must be removed by some alternate method, such as 
use of the steam generator(s). The alternate means of heat removal must continue 
until one of the inoperable LPI trains can be restored to operation so that 
continuation of decay heat removal (DHR) is provided.  

With both DHR pumps and heat exchangers inoperable, it would be unwise to 
require the unit to go to MODE 5, where the only available heat removal system is 
the LPI trains operating In the DHR mode. Therefore, the appropriate action is to 
initiate measures to restore one ECCS LPI train and to continue the actions until the 
train is restored to OPERABLE status.  

C.2 

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.  
This Required Action is modified by a Note that states that this Required Action is 
only required to be performed If one DHR train is OPERABLE. This Required 
Action provides for those circumstances where the LPI trains may be inoperable but 
are otherwise capable of providing the necessary decay heat removal. Under this 
circumstance, the prudent action is to remove the unit from the Applicability of the 
LCO and place the unit in a stable condition in MODE 5. The Completion Time of 
24 hours is reasonable, based on operating experience, to reach MODE 5 in an 
orderly manner and without challenging unit systems.
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SURVEILLANCE REQUIREMENTS 

SR 3.5.3.1 

The applicable Surveillance descriptions from Bases B 3.5.2 apply. This SR is 
modified by a Note that allows an LPI train to be considered OPERABLE during 
alignment and operation for DHR, If capable of being manually realigned (remote or 
local) to the LPI mode of operation and not otherwise inoperable. This allows 
operation in the DHR mode during MODE 4, if necessary.  

REFERENCES 

1. The applicable references from Bases B 3.5.2 apply.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.4 Borated Water Storage Tank (BWST) 

BASES 

BACKGROUND 

The BWST supports the ECCS and the Reactor Building Spray System by providing 
a source of borated water for ECCS and reactor building spray pump operation. In 
addition, the BWST supplies borated water to the refueling canal for refueling 
operations.  

The BWST supplies two ECCS trains, each by a separate, redundant supply 
header. Each header also supplies one train of the Reactor Building Spray System.  
A motor operated isolation valve is provided in each header to allow the operator to 
Isolate the BWST from the ECCS after the ECCS pump suction has been 
transferred to the reactor building sump following depletion of the BWST during a 
loss of coolant accident (LOCA). Use of a single BWST to supply both ECCS trains 
is acceptable because the BWST is a passive component, and passive failures are 
not assumed to occur coincidentally with the Design Basis Accident (DBA).  

This LCO ensures that: 

a. The BWST contains sufficient borated water to support the ECCS during the 
injection phase; 

b. Sufficient water volume exists In the reactor building sump to support 
continued operation of the ECCS and reactor building spray pumps at the 
time of transfer to the recirculation mode of cooling; and 

c. The reactor remains adequately shutdown following a LOCA.  

Insufficient water Inventory In the BWST could affect NPSH and result in insufficient 
cooling capability by the ECCS when the transfer to the recirculation mode occurs.  

Improper boron concentrations could result in a reduction of adequate SDM or an 
excessive boric acid concentration in the core following a LOCA, as well as 
excessive caustic stress corrosion of mechanical components and systems inside 
the reactor building.
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APPLICABLE SAFETY ANALYSES 

During accident conditions, the BWST provides a source of borated water to the 
high pressure injection (HPI), low pressure injection (LPI), and reactor building 
spray pumps. As such, it provides reactor building cooling and depressurization, 
core cooling, and replacement inventory and is a source of negative reactivity for 
reactor shutdown. The design basis transients and applicable safety analyses 
concerning each of these systems are discussed in the Applicable Safety Analyses 
section of Bases B 3.5.2, "ECCS - Operating," and B 3.6.5, "Reactor Building Spray 
and Cooling Systems." 

The limits on level of > 38.4 feet and < 42 feet are the accident analysis assumed 
values. These levels correspond to volumes of approximately 375,096 gallons and 
405,090 gallons, respectively. These parameter values do not contain an 
allowance for instrument uncertainty. Additional allowances for instrument 
uncertainty are included in the implementing procedures. Sufficient deliverable 
volume must be available to provide the operator adequate time to prepare for 
switchover to reactor building sump recirculation.  

A second factor that affects the minimum required BWST level is the ability to 
support continued ECCS pump operation after the manual transfer to recirculation 
occurs. When ECCS pump suction is transferred to the sump, there must be 
sufficient water in the sump to ensure adequate net positive suction head (NPSH) 
for the LPI and reactor building spray pumps. This NPSH calculation is described in 
the SAR (Ref. 1), and the amount of water that enters the sump from the BWST 
and other sources Is one of the input assumptions. The calculation does not take 
credit for more than the minimum assumed level from the BWST.  

The third factor is that the volume of water in the BWST must be within a range that 
will ensure the solution in the sump following a LOCA Is within a specified pH range 
that will minimize the evolution of iodine and the effect of chloride and caustic stress 
corrosion cracking on the mechanical systems and components.  

The fourth factor Is that the volume of water in the BWST must be limited to ensure 
that the resulting post-LOCA maximum reactor building water level is less than that 
used for environmental qualification of safety related components in the reactor 
building.  

The level limits refer to the safety analysis assumed level. A certain amount of 
water is unusable because of tank discharge line location and other physical 
characteristics, and the time assumed for the operator to accomplish swapover to 
the sump.  

The 2270 ppm limit for minimum boron concentration was established to ensure 
that, following a LOCA with a minimum BWST level, the reactor will remain 
adequately shutdown in the cold condition following mixing of the BWST and 
Reactor Coolant System (RCS) water volumes.  

The minimum and maximum concentration limits both ensure that the long term 
solution in the sump following a LOCA is within a specified pH range that will
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minimize the evolution of iodine and the effect of chloride and caustic stress 
corrosion cracking on the mechanical systems and components.  

The 2670 ppm maximum limit for boron concentration in the BWST is also based on 
the potential for boron precipitation in the core during the long term cooling period 
following a LOCA. For a cold leg break, the core dissipates heat by pool nucleate 
boiling. Because of this boiling phenomenon in the core, the boric acid 
concentration will increase in this region. If allowed to proceed in this manner, a 
point may be reached where boron precipitation will occur in the core. B&W has 
evaluated the flowpath inherent in the reactor vessel internals, commonly called the 
leakage gap flowpath, and demonstrated that the flowpath would be sufficient by 
itself to preclude boron precipitation (Ref. 2). As a secondary measure, post LOCA 
emergency procedures direct the operator to establish dilution flow paths in the LPI 
System to prevent this condition by establishing a forced flow path through the core 
regardless of break location. These procedures are based on the minimum time in 
which precipitation could occur, assuming that maximum boron concentrations exist 
in the borated water sources used for injection following a LOCA.  

The 40°F lower limit on the temperature of the solution in the BWST was 
established to ensure that the solution will not freeze. The 1 10OF upper limit on the 
temperature of the BWST contents is consistent with the maximum water 
temperature assumed In the safety analysis. These parameter values do not 
contain an allowance for instrument uncertainty. Additional allowances for 
instrument uncertainty are included in the implementing procedures.  

In MODE 1, the BWST satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODES 2, 
3 and 4, the BWST satisfies Criterion 4 of 10 CFR 50.36.  

LCO 

The BWST exists to ensure that an adequate supply of borated water Is available to 
cool and depressurize the reactor building in the event of a DBA; to cool and cover 
the core in the event of a LOCA, thereby ensuring the reactor remains adequately 
shutdown following a DBA; and to ensure an adequate level exists in the reactor 
building sump to support ECCS and reactor building spray pump operation In the 
recirculation mode. To be considered OPERABLE, the BWST must meet the limits 
for water volume, boron concentration, and temperature established in the SRs.  

APPLICABILITY 

In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements are dictated by 
the ECCS and Reactor Building Spray System OPERABILITY requirements. Since 
both the ECCS and Reactor Building Spray System must be OPERABLE in 
MODES 1, 2, 3, and 4, the BWST must be OPERABLE to support their operation.
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Core cooling requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops 
MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled," 
respectively. MODE 6 core cooling requirements are addressed by LCO 3.9.4, 
"Decay Heat Removal (DHR) and Coolant Circulation - High Water Level," and 
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation - Low Water 
Level." 

ACTIONS 

A.1 

With either the BWST boron concentration or borated water temperature not within 
limits, the condition must be corrected within 8 hours. In this condition, neither the 
ECCS nor the Reactor Building Spray System may be able to perform its design 
functions. Therefore, prompt action must be taken to restore the tank to 
OPERABLE status or to place the unit In a MODE in which these systems are not 
required. The 8 hour limit to restore the temperature or boron concentration to 
within limits was developed considering the time required to change boron 
concentration or temperature and assuming that the contents of the tank are still 
available for Injection.  

13.1 

With the BWST Inoperable for reasons other than Condition A (e.g., water volume), 
the BWST must be restored to OPERABLE status within I hour. In this condition, 
neither the ECCS nor the Reactor Building Spray System can perform its design 
functions. Therefore, prompt action must be taken to restore the BWST to 
OPERABLE status or to place the unit in a MODE in which the BWST is not 
required. The allowed Completion Time of I hour to restore the BWST to 
OPERABLE status Is based on this condition simultaneously affecting multiple 
redundant trains.  

C.1 and C.2 

If the Required Actions and associated Completion Times are not met, the unit must 
be brought to a MODE in which the LCO does not apply. To achieve this status, the 
unit must be brought to at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems.
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SURVEILLANCE REQUIREMENTS 

SR 3.5.4.1 

Verification every 24 hours that the BWST water temperature is within the specified 
temperature band ensures that the fluid will not freeze and that the fluid 
temperature will not be hotter than assumed in the safety analysis. These 
parameter values do not contain an allowance for instrument uncertainty.  
Additional allowances for Instrument uncertainty are included in the implementing 
procedures. The 24 hour Frequency is sufficient to identify a temperature change 
that would approach either temperature limit.  

The SR Is modified by a Note that requires the Surveillance to be performed only 
when ambient air temperatures are outside the operating temperature limits of the 
BWST. With ambient temperatures within this band, the BWST temperature should 
not exceed the limits.  

SR 3.5.4.2 

Verification every 7 days that the BWST level is > 38.4 feet and < 42 feet ensures 
that a sufficient initial supply Is available for injection and to support continued 
ECCS pump operation on recirculation. These levels correspond to volumes of 
approximately 375,096 gallons and 405,090 gallons, respectively. These parameter 
values do not contain an allowance for instrument uncertainty. Additional 
allowances for instrument uncertainty are included in the implementing procedures.  
Since the BWST level is normally stable, a 7 day Frequency has been shown to be 
appropriate through operating experience.  

SR 3.5.4.3 

Verification every 7 days that the boron concentration of the BWST fluid is 
> 2270 ppm and : 2670 ppm ensures that the reactor will remain adequately 
shutdown following a LOCA. These parameter values do not contain an allowance 
for instrument uncertainty. Additional allowances for instrument uncertainty are 
included in the implementing procedures. Since the BWST level is normally stable, 
a 7 day sampling Frequency is appropriate and has been shown to be acceptable 
through operating experience.
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REFERENCES 
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

ADMINISTRATIVE 

Al The designated change represents a non-technical, non-intent change to the Arkansas 
Nuclear One, Unit 1 (ANO-1) Current Technical Specifications (CTS) made to make 
the ANO-1 Improved Technical Specifications (ITS) consistent with the B&W 
Standard Technical Specification, NUREG-1430, Revision 1. This change does not 
alter the requirements of the CTS or NUREG-1430. Examples of this type of change 
include: wording preference; convention adoption; editorial, numbering and formatting 
changes; and hierarchy structure.  

A2 The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the 
NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will 
be identified for retention in the ITS Bases.  

A3 The CTS is marked to show the adoption of the second entry Condition for ITS 3.5.1, 
Condition C. Condition C is entered when the Required Actions and associated 
Completion Times of Condition A or B are not met or upon the declaration of two 
inoperable core flood tanks (CFTs). CTS 3.3.6 is not explicitly identified as "one CFT 
inoperable" but rather as %LCO not met." Therefore, providing an explicit ACTION 
rather than entering LCO 3.0.3 is consistent with CTS. Because this ITS Condition 
and its Required Actions are in accordance with current license requirements, the 
adoption of this additional entry condition is considered an administrative change.  

A4 In several locations throughout the CTS, the applicability was established based on 
measurable parameters, such as reactor coolant system (RCS) temperature and 
pressure, with an additional qualifier that states "and irradiated fuel is in the core." 
This qualifier is shown as deleted because the definition of MODE (ITS Section 1.1) is 
premised on "fuel in the reactor vessel." This definition for MODE invalidates the need 
for the additional qualifier present in the CTS applicability statements.  

A5 The CTS was marked to show the adoption of the NOTE for ITS LCO 3.5.3. The 
NOTE specifies that a decay heat removal (DHR) train may be considered operable 
during alignment and when aligned for decay heat removal, if it is capable of being 
manually realigned to the low pressure injection (LPI) mode of operation. The 
adoption of this NOTE in the CTS is considered an administrative change because it 
reflects necessary clarification of the OPERABILITY allowances for the LPI system 
when performing the decay heat removal function. Further, the NOTE is necessary 
because of ANO's adoption of the more restrictive Applicability requirements for the 
LPI system in ITS LCO 3.5.3 vice the CTS 3.3.1 requirements (ref DOC M8). This 
change is consistent with TSTF-090.
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A6 CTS 3.3.6 required actions for inoperability of the LPI system in MODE 3 with RCS 
temperature less than 3500F are segregated into ITS 3.5.3 Conditions A and B.  
Although ITS 3.5.3 Conditions A and B provide a different presentation of the CTS 
requirements, the cumulative time for restoration of one LPI train remains at 72 hours 
(i.e., 48 hours to restore the inoperable LPI train, and if not restored, 24 hours to be in 
MODE 5). Therefore, this is an administrative change because the ITS maintains the 
CTS action times but in a different manner of presentation.  

A7 This portion of CTS 3.3.6 is not applicable to ITS 3.5.3 due to the differences in 
Applicability. CTS 3.3.6 was Applicable to operating conditions as well as shutdown 
conditions (i.e., MODES 1 through 4). ITS 3.5.3 is only Applicable in shutdown 
conditions (i.e., MODE 3 with RCS temperature less than or equal to 350*F and 
MODE 4). Therefore, those actions in CTS 3.3.6 which are associated with operating 
conditions which are irrelevant to ITS 3.5.3 are crossed out.  

A8 CTS 3.3.3(A), (B) & (C) established the LCO requirements for the Core Flood Tanks 
(CFTs). Specific values were established in the LCO for tank inventory, boric acid 
concentration and nitrogen gas pressure. Compliance with the specifications on 
inventory, boric acid concentration and nitrogen gas pressure constitutes 
OPERABILITY of the CFTs. The values of the parameters are incorporated into ITS 
SR 3.5.1.2, SR 3.5.1.3, and SR 3.5.1.4. In addition, The CTS LCO established a 
requirement that the CFT electrically operated discharge valves be open and breakers 
open. These requirements are incorporated into ITS SR 3.5.1.1 and SR 3.5.1.5.  

A9 CTS 3.3.1 (G) established the LCO requirements for the Borated Water Storage Tank 
(BWST). Specific values were specified in the LCO for tank inventory, boric acid 
concentration and minimum temperature. Compliance with the specifications on 
inventory, boric acid concentration and minimum temperature constitutes 
OPERABILITY of the BWST. The values of these parameters are incorporated into 
ITS SR 3.5.4.1, SR 3.5.4.2 and SR 3.5.4.3.  

A10 The CTS markup was annotated as adopting the Note from the SR 3.5.1.4 Frequency.  
Although not explicitly stated in Table 4.1-3, Item 3 of the CTS, the sampling 
requirement following CFT makeup has been interpreted as applying only to the CFT 
affected by the inventory addition. Thus, showing its adoption on the CTS markup is 
an administrative change.
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Al1 The CTS markup is annotated to show the adoption of the second entry condition for 
ITS LCO 3.5.2, Condition B. This second entry condition addresses those situations in 
which at least 100% of the ECCS flow equivalent to a single OPERABLE ECCS train 
is not available due to component inoperability that has resulted in one or more ECCS 
trains being declared inoperable. In this situation, the safety function provided by the 
ECCS is not capable of being met and the unit is operating outside of its accident 
analyses. Therefore, LCO 3.0.3 would ordinarily be entered immediately. However, 
Required Actions B. 1 and B.2 provide actions comparable to LCO 3.0.3 that remove 
the unit from the LCO Applicability while explicitly establishing a Completion Time for 
having the RCS temperature less than or equal to 350*F (which exits the Applicability).  
This change is classified as administrative because the intent of Required Actions B. 1 
and B.2 is comparable to the requirements of CTS 3.0.3, which would have been 
entered for this situation.  

A12 Units expressed in CTS 3.3.3 were inconsistent in their application of allowances for 
measurement and instrumentation uncertainties. For example, the CFT required 
volume and pressure presented in the CTS contained instrumentation uncertainty 
allowances. The boron concentration presented in the CTS contained no allowances.  
Therefore, CTS 3.3.3(A) was modified to present the safety analysis values for the CFT 
tank volume and pressure. This change establishes consistency between parameters 
presented in the specification. This change is considered to be administrative in that the 
same instrumentation uncertainty allowances for these parameters will exist in the 
future.  

A13 This page is not yet approved as provided in this package. Therefore, this markup is 
dependent on the expected NRC approval of the August 6, 1998, (Ref. 1CAN089801) 
license amendment request (LAR) related to the sodium hydroxide tank level.
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TECHNICAL CHANGE - MORE RESTRICTIVE 

MI Not used.  

M2 ITS 3.5.1, Condition B will establish the Required Actions should a core flood tank 
(CFT) become inoperable for reasons other than boron concentration not being within 
its limits. Condition C will establish the Required Actions should the Required Actions 
and associated Completion Times of Condition A or B not be met. The Completion 
Time for Required Action B. 1, which directs restoration of the CFT to an OPERABLE 
status, has been specified as being 6 hours. The Completion Time for Required 
Action C. 1, which directs that the unit be placed inMODE 3, has also been specified as 
being 6 hours from entry into the Condition. In the ITS, this provides a cumulative 
time frame of 12 hours to be in MODE 3 (for inoperability circumstances other than 
boron concentration not being within its limits). While in CTS 3.3.6, the cumulative 
time frame for placing the unit in MODE 3 was 36 hours. The reduced time to place 
the unit in MODE 3 constitutes a more restrictive requirement.  

In addition, the ITS 3.5.1 Completion Time for removing the unit from the 
Applicability of the LCO will be 12 hours following entry into Condition C. For 
comparable circumstances, the CTS would have allowed 72 hours to be in cold 
shutdown. Despite the differences in the final operating condition of the reactor, the 
ITS will require a faster rate of cooldown to satisfy its Required Action. This also 
constitutes an additional restriction on the unit.  

The adoption of both of these additional restrictions is considered acceptable in light of 
the importance of the core flood tanks in mitigating the effects of large break LOCAs.  

M3 ITS SR 3.5.1.4 Frequency for verification of Core Flood Tank (CFT) boron 
concentration requires that the CFT be sampled every 31 days which is consistent with 
sampling requirements per CTS Table 4.1-3, Item 3. In addition, the ITS and CTS 
require that the CFTs be sampled after inventory additions. The CTS requires sampling 
"after each makeup," but does not specify a time limit for the sampling. The ITS 
Frequency will be more restrictive than CTS requirements because sampling will be 
required "once within 12 hours after each solution level increase ..." This Completion 
Time is based on the need to clearly establish when the required sampling must be 
completed while taking into consideration the time necessary to recirculate the tank, 
obtain the sample and perform the analysis. (Also see DOC L3.) The change is 
consistent with the intent of NUREG-1430.  

M4 ITS SR 3.5.1.1, SR 3.5.1.2, and SR 3.5.1.3 were annotated in the CTS markup as 
being adopted in the ITS. The SRs were not previously established in the CTS. These 
SRs ensure that the CFT is OPERABLE and available for injection consistent with the 
safety analysis. Further, the SRs provide for timely recognition of out-of-specification 
conditions. The adoption of the SRs constitute more restrictive requirements than 
those presently imposed by the CTS. The changes are consistent with NUREG-1430.
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M5 ITS SR 3.5.1.5 was annotated in the CTS markup as being adopted in the ITS. This 
-V SR requires verification with a Frequency of 31 days that power is removed from each 

CFT isolation valve operator when RCS pressure is > 800 psig. The SR will provide 
assurance that the power is removed from the valve operator and that the valve is not 
susceptible to an active failure. Although the intent of this SR is satisfied through 
current administrative practices at ANO-1, its adoption in the ITS represents more 
restrictive requirements than those established by the CTS. This change is consistent 
with NUREG-1430.  

M6 Not used.  

M7 ITS SR 3.5.4.1, with its Note, and SR 3.5.4.2 are shown as being adopted. These SRs 
are adopted to ensure OPERABILITY of the BWST. SR 3.5.4.1 is modified by a Note 
that requires the surveillance to be performed only when ambient air temperature is 
below the minimum required temperature or exceeds the maximum temperature limit.  
The SR Frequencies are sufficient to determine an out-of-specification condition in an 
acceptable time frame based on operating experience. In addition, the CTS did not 
impose an upper limit on BWST temperature. The CTS does not contain these 
surveillances. Therefore, the adoption of these SRs in the ITS imposes additional 
requirements on the unit. The changes are consistent with NUREG-1430.  

M8 CTS 3.3.1 establishes the Applicability for a variety of components, including the low 
pressure injection (LPI) pumps and the borated water storage tank (BWST), 
"whenever containment integrity is established as required by Specification 3.6.1." 
CTS 3.6.1 requires containment integrity whenever RCS pressure is > 300 psig, RCS 
temperature is > 200°F, and fuel is in the reactor. The ITS Applicability for the 
required LPI trains (ITS LCO 3.5.2 and LCO 3.5.3) and the BWST (ITS LCO 3.5.4) 
will be MODES 1, 2, 3 and 4. Thus, the LPI trains and BWST will be required when 
RCS temperature is > 200*F without the RCS pressure qualifier. This results in the 
ITS imposing an Applicability that can occur at a significantly lower RCS temperature 
than that required by the combination of conditions expressed in CTS 3.6. 1. This is an 
additional restriction on unit operation that is consistent with NUREG-1430.
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M9 ITS LCO 3.5.4 Condition A is shown as being adopted on the CTS markup. LCO 3.5.4 
Condition A established the Required Actions should the BWST boron concentration 
not be within limits or should the BWST water temperature not be within limits. The 
Completion Time for Required Action A. 1 is 8 hours. Condition C established the 
Required Actions should the Required Actions and associated Completion Times of 
Conditions A or B not be met. Required Action C. 1 directs that the unit be placed in 
MODE 3 within 6 hours. CTS 3.3.6 established the required actions should the 
requirements for BWST operability not be met. CTS 3.3.6 directed that "reactor 
shutdown shall be initiated and the reactor shall be in the hot shutdown condition 
(equivalent to ITS MODE 3) within 36 hours." This CTS completion time is 
significantly longer than the cumulative Completion Times of Required Action A. 1 and 
Required Action C.1. Thus, the ITS will impose more restrictive requirements than 
those imposed by the CTS. The more restrictive requirements are acceptable based on 
the importance of the BWST and its support role for other ECCS subsystems. This is 
an additional restriction on unit operation that is consistent with NUREG-1430.  

M10 ITS LCO 3.5.4 Condition B is shown as being adopted on the CTS markup. LCO 3.5.4 
Condition B established the Required Actions should the BWST be inoperable for 
reasons other than Condition A (i.e., boron concentration not within limits or BWST 
water temperature not within limits). The Completion Time for Required Action B. 1 is 
I hour. Condition C established the Required Actions should the Required Actions and 
associated Completion Times of Conditions A or B not be met. Required Action C. 1 
directs that the unit be placed in MODE 3 within 6 hours. CTS 3.3.6 established the 
required actions should the requirements for BWST OPERABILITY not be met.  
CTS 3.3.6 directed that "reactor shutdown shall be initiated and the reactor shall be in 
the hot shutdown condition (equivalent to ITS MODE 3) within 36 hours." This CTS 
completion time is significantly longer than the cumulative Completion Times of 
Required Action B. 1 and Required Action C. 1. Thus, the ITS will impose more 
restrictive requirements than those imposed by the CTS. The more restrictive 
requirements are acceptable based on the importance of the BWST and its support role 
for other ECCS subsystems. This change is consistent with NUREG-1430.  

M11 ITS LCO 3.5.4 Condition C established the Required Actions should the Required 
Actions and associated Completion Times of Conditions A or B not be met. Required 
Action C.2 directs that the unit be placed in MODE 5 within 36 hours of entry into the 
Condition. CTS 3.3.6 established the required actions should the requirements for 
BWST OPERABILITY not be met. CTS 3.3.6 directed that "reactor shutdown shall 
be initiated and the reactor shall be in the hot shutdown condition (equivalent to ITS 
MODE 3) within 36 hours and, if not corrected, in cold shutdown condition (equivalent 
to MODE 5) within an additional 72 hours." This CTS completion time for 
transitioning the unit from MODE 3 to MODE 5 is significantly longer than the 
Completion Time of Required Action C.2. Thus, the ITS will impose more restrictive 
requirements than those imposed by the CTS. The more restrictive requirements are 
acceptable based on the importance of the BWST and its support role for other ECCS 
subsystems. This change is consistent with NUREG-1430.
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M12 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.1 has been adopted.  
SR 3.5.2.1 requires verification that each ECCS manual, power operated, and 
automatic valve in the flow path, that is not locked, sealed, or otherwise secured in 
position, is in the correct position. SR 3.5.2.1 has a specified Frequency of 31 days.  
The CTS does not contain a similar surveillance requirement. Thus, the adoption of 
this SR results in the ITS imposing an additional restriction on the unit. The adoption 
of this SR is consistent with NUREG-1430.  

M13 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.5 has been adopted.  
ITS SR 3.5.2.5 requires verification that, by visual inspection, each ECCS train reactor 
building sump suction inlet is not restricted by debris and screens show no evidence of 
structural distress or abnormal corrosion. SR 3.5.2.5 has a specified Frequency of 
18 months. The CTS does not contain a similar surveillance requirement. Thus, the 
adoption of this SR results in the ITS imposing an additional restriction on the unit.  
The adoption of this SR is consistent with NUREG-1430.  

M14 The CTS mark-up was annotated to indicate that ITS SR 3.5.3.1 (and the associated 
Note) has been adopted. SR 3.5.3.1 requires that the equipment required to be 
OPERABLE by LCO 3.5.3 (i.e., two LPI trains) be verified OPERABLE by 
completion of SR 3.5.2.1, SR 3.5.2.2, SR 3.5.2.3, SR 3.5.2.4 and SR 3.5.2.5. These 
SRs demonstrate the OPERABILITY of the LPI trains. SR 3.5.3.1 has a specified 
Frequency that is in accordance with above referenced SRs. The basis for their 
individual SR Frequencies is given in the ITS Bases for those SRs in B 3.5.2. The 
adoption of this SR results in the ITS imposing an additional restriction on the unit as 
discussed by DOC M12 and DOC M13. The adoption of this SR is consistent with 
NUREG-1430.  

M15 CTS 3.3.7(B) is shown as deleted. This Specification established an exception to the 
required actions given in CTS 3.3.6. Specifically, it allowed the unit to operate for up 
to 7 days with the CFT pressure or level instrument required by CTS 3.3.3(D) out of 
service provided the other channel (level or pressure) was still operable. This 
exception will not exist in the ITS. ITS 3.5.1 will require entry into Condition B 
should SR 3.5.1.2 or SR 3.5.1.3 not be capable of being satisfied due to the failure of 
their respective instrument channel. The Completion Time for Required Action B. 1 is 
6 hours. Thus, the ITS will be more restrictive than the CTS. This change is 
consistent with NUREG-1430.
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M16 ITS 3.5.2 Condition B is entered when the Required Action and associated Completion 
Time of Condition A have not been met. Required Action B.2 specifies that the unit be 

placed in MODE 3 with RCS temperature •350 0 F with a Completion Time of 
12 hours. CTS 3.3.6 directs that with the requirements for the specified ECCS 
components not met, a "reactor shutdown shall be initiated and the reactor shall be in 
hot shutdown condition (ITS MODE 3) within 36 hours and, if not corrected, in cold 
shutdown condition (ITS MODE 5) within an additional 72 hours." The adoption of 
Required Action B.2 in the ITS represents more restrictive requirements than those 
imposed by the CTS in that a cooldown to MODE 3 with RCS temperature less than or 
equal to 350TF would be required to take place in a significantly shorter time frame 
(i.e., at a faster rate) than that imposed by the CTS. The shortened time frame to be in 
MODE 3 with RCS temperature less than or equal to 3500 F is acceptable based on the 
allowed Completion Time of Condition A and the length of time, based on operating 
experience, that it takes to reach the required unit conditions. The adoption of this 
Condition is consistent with NUREG-1430.
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TECHNICAL CHANGE - LESS RESTRICTIVE 

Li NUREG-1430 3.5.1, Condition A is shown as being adopted in the ITS. ITS 3.5.1 
Condition A establishes the Required Actions and Completion Time should one CFT 
become inoperable due to its boron concentration not being within limits. The 
Required Action directs that the boron concentration be restored to within its limits 
within a Completion Time of 72 hours. CTS 3.3.6 specified the required actions should 
the defined OPERABILITY conditions for the CFTs (per CTS 3.3.3) not be met.  
CTS 3.3.6 established a requirement that a reactor shutdown be initiated and the unit 
be placed in hot shutdown (equivalent to ITS MODE 3) within 36 hours. The CTS 
does not differentiate between its required actions based on the cause of the 
inoperability of the CFT. The ITS will allow 72 hours for restoration of the boron 
concentration to within its limits. The increased restoration time is acceptable based 
on: 1) the otherwise OPERABLE condition of the CFT and its ability to otherwise 
fulfill its designated safety function, and 2) the low probability of an event requiring the 
injection of the contents of the CFTs. This change is consistent with NUREG-1430.  

L2 NUREG-1430, LCO 3.5. 1, Required Action C.2 directs that unit be placed in MODE 3 
with RCS pressure less than or equal to 800 psig which removes the unit from the 
Applicability of LCO 3.5.1. The Completion Time for Required Action C.2 is 12 hours 
from time of entry into the Condition. CTS 3.3.6 would, for equivalent circumstances, 
direct that the unit be placed in cold shutdown within an additional 72 hours (following 
entry into MODE 3). The CTS has been marked to show ITS 3.5.1 Required 
Action C.2 and its associated Completion Time. The adoption of Required Action C.2 
is consistent with NUREG-1430 and establishes Required Actions that remove the unit 
from the LCO Applicability. CTS 3.3.6 required actions would have directed the unit 
to an operating condition below the Applicability of the LCO. Because the requirement 
to place the unit in cold shutdown has been removed, the ITS Condition C Required 
Actions will be less restrictive than the CTS. This less restrictive requirement is 
acceptable because the ITS Required Actions function to remove the unit from an 
operating condition where the functional capability of the CFTs is required. This 
change is consistent with NUREG-1430.  

L3 ITS SR 3.5.1.4 Frequency for verification of CFT boron concentration requires that the 
CFT be sampled every 31 days which is consistent with sampling requirements per CTS 
Table 4.1-3, item 3. In addition, the ITS and CTS require that the CFTs be sampled 
after inventory additions. The CTS requires sampling "after each makeup." The CTS 
does not establish any qualifiers on sampling Frequency based on the source of the 
makeup inventory. Therefore, the ITS Frequency will be less restrictive than current 
requirements because sampling will be required "once within 12 hours after each 
solution level increase of > 0.2 feet that is not the result of addition from a source of 
known concentration > 2270 ppm." The decreased sampling Frequency is acceptable 
because inventory makeup from sources that are of a known boron concentration will 
be capable of satisfying the boron concentration requirements of the CFTs. When 
inventory makeup is from a source for which the boron concentration is not
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established, sampling requirements are unchanged. This change is consistent with 
NUREG-1430. (Also see DOC M3).  

L4 CTS 3.3.5 is marked as being less restrictive with respect to ITS LCO 3.5.2 and 
LCO 3.5.3 because this explicit requirement is not retained in the ITS. CTS 3.3.5 
allowed maintenance to be performed during power operation on any component in the 
HPI or LPI systems provided that not more than one train was removed from service 
and that the maintenance would not make the train inoperable for more than 
24 consecutive hours. Further, the Specification required that prior to initiating the 
maintenance, the redundant components were to be demonstrated to be OPERABLE 
within 24 hours prior to the maintenance. ITS LCO 3.5.2 and 3.5.3 will allow 
components to be out of service for a longer period of time. Specifically, 72 hours for 
an LPI or BPI train when in MODES 1 and 2 and MODE 3 with RCS temperature 
> 350 0F. This is only allowed if at least 100% of the ECCS flow equivalent to a single 
OPERABLE ECCS train is available; thus, ensuring that the safety function is 
preserved. In MODE 3 with RCS temperature < 350 0F and in MODE 4, LCO 3.5.3 
will allow one train of LPI to be out of service for up to 48 hours. Although these 
times are of longer duration, the act of maintenance on one train does not change the 
basis for believing that the redundant train is OPERABLE and capable of fulfilling its 
safety function. The ITS Completion Times are based on the capabilities provided by 
the OPERABLE train and the low probability of a design basis accident occurring 
during this time period. Lastly, this change establishes consistency with NUREG-1430.  

L5 NUREG-1430 SR 3.5.4.3 specifies a Frequency of 7 days for verification of borated 
water storage tank (BWST) boron concentration. CTS Table 4.1-3 establishes a 
Frequency of "weekly and after each makeup." The ITS will adopt the 7 day 
Frequency established by NUREG-1430 SR 3.5.4.3. This is less restrictive in that 
inventory additions to the BWST will not immediately require sampling to verify boron 

concentration. This is acceptable because of: 1) the infrequent inventory additions to 
the BWST; 2) the generally small inventory addition and its small impact on the total 
BWST inventory concentration; and 3) the administrative controls used to govern 
inventory additions to the BWST. The adoption of this SR Frequency is consistent 
with NUREG-1430.
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L6 ITS 3.5.3 Condition C is shown on the CTS markup as being adopted. Condition C is 
entered when both of the LPI trains are inoperable. ITS 3.5.3 Required Action C. 1 
directs that action be immediately initiated to restore at least one LPI train to an 
operable status. The current application of CTS requirements would direct entry into 
CTS 3.0.3 which states that "within 1 hour, action shall be initiated to place the unit in 
an operating condition (MODE) in which the Specification does not apply by placing it, 
as applicable, in: ... 3. At least cold shutdown (MODE 5) within the subsequent 
24 hours." ITS Condition C will not direct that a reduction in operating temperature 
be taken until at least one LPI train has been restored to an OPERABLE status, thus 
ensuring that an effective method of decay heat removal will be available in the lower 
MODE. For those unforeseen circumstances that may result in an LPI train not being 
returned to service within a time period that would.allow the required actions of 
CTS 3.0.3 to be satisfactorily completed, the imposition of this ITS Condition would 
be less restrictive based on the CTS requirement to place the unit in cold shutdown 
within 24 hours without regard for the ability to dissipate decay heat at this lower 
MODE. This change is acceptable because of the ITS direction that action be 
immediately initiated to restore a safety function (i.e., one train of LPI) while 
recognizing that it is an inappropriate action to direct that a unit without an 
OPERABLE decay heat removal system be directed to a MODE that relies on the 
DHR system as the mechanism for decay heat removal. The adoption of this Condition 
is consistent with NUREG-1430.  

L7 ITS 3.5.2 Condition A is entered when one or more ECCS trains are inoperable and at 
least 100% of the ECCS flow equivalent to a single operable ECCS train is available.  
Required Action A. 1 specifies that the ECCS train be restored to OPERABLE status 
with a Completion Time of 72 hours. ITS Condition B is entered when the Required 
Action and associated Completion Time of Condition A have not been met. Required 
Action B. 1 specifies that the unit be placed in MODE 3 with a Completion Time of 
6 hours. Cumulatively, under the ITS, the unit has 78 hours to be in MODE 3 
(subcritical). CTS 3.3.6 requires that with the requirements for the specified ECCS 
components not met, a "reactor shutdown shall be initiated and the reactor shall be in 
hot shutdown condition within 36 hours." Thus, the adoption of the Completion Times 
in the ITS represent less restrictive requirements than those imposed by the CTS. The 
increase in the allowed restoration time is acceptable based on the preservation of the 
ECCS safety function provided by the redundant train and the verification that "at least 
100% of the ECCS flow equivalent to a single OPERABLE ECCS train" is available.  
The adoption of these Completion Times is consistent with NUREG-1366, 
NUREG-1430 and NRC Memorandum to V. Steilo, Jr., from R.L. Baer, 
"Recommended Interim Revisions to LCOs for ECCS Components," December 1, 
1975. (Also reference DOC L9).
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L8 ITS 3.5.2 Condition B is entered when the Required Action and associated Completion 
Time of Condition A have not been met. Required Action B.2 specifies that the unit be 
placed in MODE 3 with RCS temperature less than or equal to 3500F within a 
Completion Time of 12 hours. CTS 3.3.6 directs that with the requirements for the 
specified ECCS components not met, a "reactor shutdown shall be initiated and the 
reactor shall be in hot shutdown condition (ITS MODE 3) within 36 hours and, if not 
corrected, in cold shutdown condition (ITS MODE 5) within an additional 72 hours." 
The adoption of Required Action B.2 in the ITS represents less restrictive requirements 
than those imposed by the CTS in that a cooldown to MODE 5 would no longer be 
required as a result of BPI subsystem inoperability. This is acceptable based on the 
preservation of the ECCS safety function in MODE 3 with RCS temperature less than 
or equal to 3500F through the requirements of ITS LCO 3.5.3. The combination of 
requirements in ITS 3.5.2 and ITS 3.5.3 result in no relaxation of the cooldown 
requirements for LPI subsystem inoperability. The adoption of this Required Action 
provides explicit guidance on exiting the LCO Applicability.  

L9 The CTS markup is annotated to show the adoption of the second entry condition for 
ITS LCO 3.5.2, Condition A. This second entry condition requires that at least 100% 
of the ECCS flow equivalent to a single OPERABLE ECCS train be available during 
situations when component inoperability has resulted in one or more ECCS trains being 
declared inoperable. The adoption of this entry condition results in the ITS being less 
restrictive than the CTS because the ITS would allow inoperable component 
combinations to occur on opposite trains provided 100% of the ECCS flow equivalent 
to a single OPERABLE train remains available. This second entry condition criterion 
for Condition A preserves the safety function provided by the ECCS in the presence of 
the inoperable components while allowing a reasonable restoration period of 72 hours.  
This criterion is acceptable because of the redundancy of trains and the diversity of 
subsystems and recognition of the fact that the inoperability of one component in a 
train does not necessarily render the ECCS incapable of performing its safety function.  
This is supported by reliability analyses discussed in NRC Memorandum to 
V. Stenlo, Jr., from R.L. Baer, "Recommended Interim Revisions to LCOs for ECCS 
Components," December 1, 1975.  

LlO CTS 3.3.1(1), CTS 3.3.2(B) and CTS 3.3.4(D) require that the engineered safety 
features valves for the high pressure injection (BPI) and low pressure injection (LPI) 
systems, and core flood tanks (CFTs) be OPERABLE or locked in the Engineered 
Safeguards (ES) position whenever the associated system or component is required to 
be OPERABLE. ITS LCOs 3.5.1, 3.5.2, and 3.5.3 will retain these requirements as a 
condition of system OPERABILITY. However, NUREG-1430 and the ITS allow the 
ES valves to be verified OPERABLE by actuation to the correct position or by being 
locked, sealed or otherwise secured in position. The expanded options for 
administratively controlling valve position will be adopted by the ITS. This is a less 
restrictive condition on unit operation which is adopted in the ITS consistent with 
NUREG-1430.
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L11 CTS 3.2.1.3 is shown as deleted. This Specification established actions should the 
boric acid addition tank and associated piping, valves and pumps be inoperable for a 
period greater than 24 hours. These actions are unnecessary because they duplicate a 
requirement for an OPERABLE boric acid addition source from the borated water 
storage tank (BWST). The BWST will have appropriate controls established in 
ITS 3.5.4, "Borated Water Storage Tank (BWST)." In addition, this chemical addition 
source and its associated flow paths are not assumed to mitigate any design basis 
accident or transient as other systems and sources of borated water are assumed in the 
safety analysis. This change is consistent with NUREG-1430.  

L12 CTS 3.3.7(B) is shown as deleted. This Specification established actions should one of 
the core flood tank (CFT) pressure or level instruments become inoperable. This 
Specification would have allowed continued operation of the unit for up to 7 days 
provided the other instrument channel (pressure or level) was operable. This 
Specification is an exception to CTS 3.3.6 and is deleted because it contradicts ITS 
SR 3.0.1 requirements regarding the ability to satisfy an SR and demonstrate 
compliance with the LCO. In the ITS, failure to satisfy ITS SR 3.5.1.2 or SR 3.5.1.3 
due to the absence of an instrumentation channel will result in entry into ITS 3.5.1 
Condition B which has a 6 hour Completion Time. The absence of this Specification 
and its associated actions will result in less restrictive requirements because similar 
requirements will not exist in either the ITS or the TRM. The deletion of this 
Specification is consistent with NUREG-1430.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

LESS RESTRICTIVE - ADMINISTRATIVE DELETION OF REQUIREMENTS 

LAI This information has been moved to the Bases. This information provides details of 
design or process which are not directly pertinent to the actual requirement, 
i.e., Definition, Limiting Condition for Operation or Surveillance Requirement, 
but rather describe additional unnecessary details such as an acceptable method of 
compliance. Since these details are not necessary to adequately describe the actual 
regulatory requirement, they can be moved to a licensee controlled document without a 
significant impact on safety. Placing these details in the Bases provides adequate 
assurance that they will be maintained. The Bases will be controlled by the Bases 
Control Process in Chapter 5 of the proposed Technical Specifications. This change is 
consistent with NUREG-1430.  

CTS Location New Location 
3.3.1(G) Bases 3.5.4, Background 
3.3.1(H) Bases 3.5.2, LCO 

LA2 Not used.
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CTS DISCUSSION OF CHANGES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

LA3 This information has been moved to the Technical Requirements Manual (TRM) or the 
Safety Analysis Report (SAR). This information provides details of design or process 
which are not directly pertinent to the actual requirement, i.e., Definition, Limiting 
Condition for Operation or Surveillance Requirement, but rather describe additional 
unnecessary details such as an acceptable method of compliance. Since these details 
are not necessary to adequately describe the actual regulatory requirement, they can be 
moved to a licensee controlled document without a significant impact on safety. Placing 
these details in controlled documents provides adequate assurance that they will be 
maintained. The TRM and the SAR will be controlled by 10 CFR 50.59 and 
10 CFR 50.71, as applicable. This change is consistent with NUREG-1430.

CTS Locatio 
3.2.1 
3.2.1.1 
3.2.1.2 
Figure 3.2-1 
3.3.1(G) 
3.3.2(A) 
3.3.3(C) 
3.3.3(D) 
Table 4.1-1, Item 25 
Table 4.1-1, Item 36 
4.5. 1. 1. 1(a) 
4.5.1.1.1(b) 
4.5.1.1.2(a) & (a)(1) 
4.5.1.1.2(b) 
4.5.1.1.3 
4.5.1.2.1 
4.5.1.2.2(a) 
4.5.1.2.2(b)

New Location 
TRM 
TRM 
TRM 
TRM 
SAR, Section 6.1.2.4.6 
SAR, Section 6.1.2.5 
SAR, Section 6.1.2.1.3 
TRM 
TRM 
TRM 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5 
SAR, Table 6-5
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/ ' o. proV Aor adE qu t 
T b-on d ae rig t 

a/b•ilit. to bringt reactor a ol .k/d thh down.condion.  

p iS c iato n 
Objective 

| 3. •.1 efh reactor ,ha) not be heatd or- maintatr d above 200°F | Ap "es to nless the to owing tondiio ns are met: c o 

3.2.1.1 / T o m ke up s, are oper ,except atsocifi d un 

I/ /~Specific on3.3. / / _ / 
To3.2.1.2 A suf of cncentrad boric aldl olutiton in asstion to 
/that to the boratedatr strage k Is avalla d and on.  /32..2Toemakeup This are oprle excet i af/ f peied byteoicnd

S~ope Iaol. This re ~irement is filflled by the •or c acid 
ad tion tank and ne associate,1 boric acid p p being 
operable. This fank shall cc•in at least tie equivalent 
if the boric a d volume andooncentration pquirements •r• ..... . . . ... s....4• .•4i4 Jnlma4~4n wth a Aamnrnature at;

/ / ~piping and alves necesl# ao esltablis 'a flow pat from the 
/ tank to t• makeup systi shall lSo 1)operable ag( shal .  
/ / ~have a t merature of tlr least 10OF •Zove the c ytallizatt 

/ ~temperature for the c ncentration i 'he tank.  

The bor c acid addi(on tank anrassociated ping, val.s 
and hpw s maypueut of vice for a ximum of 

hou . After th y'24 hour per, d, lf the stem s e 

ought to th s hutd oe ndii•on thin an& ha tional

Th makeup an temtyo ardch ca]c ost e m et ovtde ton • e of the d 

seactor coo system ( This s ally 
/accomplis!}d by using ya• of the tKree makeu •:umps in s e/|s with •boric 

Sacid fuassociated 041th the be c acid a •Vtion tank. The alter ate 

method ffboration 11il be the Zseof the !aepumsatnsutn 
direc •y from the ?orated wat storage tnk. (2) / / ..  

The uantity of oric acid I•storage •Fmeither or the two •ove menti ed 

so, e ssu in o b he _tr c~oola~ system a 2 I 

cri tcal rgin in the aoidcandi on (200yF) t the wo t time in re 
ife with a tuck contra rod assc ly and after xenon dec y.

K®
/,

Amendment No. 51, 130 34

_.iul A3, 
I-M



3,5.

Kinl~n volumes (including a S safety fact I a specified hy Figure 
3. 1 for the eric acid a tion tank or operable bor& d water star e~ 

t~~k (3) wil each satisf this requireme -. The sPeciti tion assures a 

Adquate a plies are a ilable wheneve the reactor is *ate above 0.1rh so 
/that a si Is failure 11 not preven oration to a cd condtien. The 

minimum olumes of b Ic acid soluti given include e borin ne sary to 
accoun fat xenon d ay.  

The rincipal me ad of adding con to the PC y system is epum the 

c cetratd be ic a cidslut n (8700 ppm bore , minismm) i 0 the make 
kusing th 25 gpm boric id pumps.  

The altern e method of dtion is to inj t boric aci from the bo ted 
water *to qe tank usin the makeup pumps 

Conce ration of bar in the boric ac addition t k may be hi er than 
the ncentration lob would crysta ire at ambi t condition For this 
re on and to ass, a a flow of bani acid is av able when ded this 

C. and ts ss dated pipinq wi be kept I0 above the yatallizatic 
emperauet the concentratic present. cc in the eup systemo a 

concentrate sufficiently we mixed and luted so normal sys 
temperature assure boric aci solubility.  

RZFEREN 

1. FMA, Section 9 *9.2 

2. 1W73. Figur 6-2 

SAR, 3e, an3.1

Amendment No. C T,4T,&R35 RI"SED By 
9/15/95
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3. •. 2..  
3.54.' 

-3.3-- gMEgRENCY CORE COOL6I KGrI! G F.WRGEW CO•6KG R6 RF [•Oji 

3.3.1 .The following e ul ment shall beoperable w vrctm n 

li~ ~ ~ raes a h meec cor e d aslng r ur buln emeg f cat con 3.6 

l.5.41 A•i t .13 • (''1) One in p actor bui. ing spra ump and Ii associat spray n zzle.  

,) ore c l train . reactor i lding e ency c ool ng.I andIaor bul 

• • Two out three te~rvlce wlat pumps 11ltl be opllable, power" 

Nt'i • n.•endent •ow path , 

Slec" " nlectoo 

...f (0) Two engineered safety feature actuated Low Pressure Ijc~t ( foO .PTll p m ns shall be operable.  

'3~~. LCOCE) BothgiyI lwrestaisure Ijcin ol an~qlL lc i ftJ~~ 3.6/1:~,~ 

3.5 A 3.n bal IStra ump (ndel \n lt V 
LCO• [(6) The borated-water\ ae etn on;a n a e.v o 

3.58.2 confouren actior din g ergey0" sO p p ior on ion lv 

~~Om I les d;tes ilbs , to prl~li da e on u'dhn 01c a nie_ .•Lt..  
in• l~en/thoathd w~~ tretNk•n1, ~ok•• 

(____qI#~A-~ _ _ __ _ _ 

SpASen. w4 s , -. -e -.

Amendment No. 4.34,424.444.446.171 36



3.s2 (4., LPI) &S,3� 1 e.T4- L CO

3.3.2 1 
W 2A ,/-j

The engineered safety features valves associated with each Of. th" JithJ #A q--E "above systems shall be operable or 11 ckee ES ao itio-. -- P 

fIjiitk•n ta¶,3 1.'/abo-ve -the following ECCS equipment shall be 

aerable when the reactor coolant system is above 350L A

__ (A) Two•0 high pressure injection -Arap ' CnLI L.A 3 ,•'•_L•.• • e •' :zERT49rzz~~l'•perable,•ffo-wejc: £c LtpeT, S&e~.. • •~ 
- , u v Ze na and indw ndent w 2 

(I ) Engineered safety features valves, asociated with 3.3.2.a bove 

shall be operable or locke in te Es positioni. ea. k s

3.3.3 QRýdtz! r, - n-OLWn n\ 395 #VA-,/. - ,sna.. Beas or ew en thereactoroolant ytem is above 800 sia:

35rj LCO -

r(A) The two core flooding tanks shall each contain an indicated 
in2imrm of TV . e 040 *• ftjof borated water at 

(I) Core fL3 ooing tank boron concentration shall not be less than 
2270 ppm boron.  

(C) The electrically operated discharge valve from the core flood 

"tanks shall be opeL n a ocJA e 

() e of theX press%) inzt R E chan~nelvoand on ýf the L 
level'fi in zumet c elm pe27ore flo o~ank shp be TM 
Uzrabj: 

a

<AtdSR S.SFL IS 3.5J2 SI4

Amendment No. 4, 10, , 1-4", 14 
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3.5.3 
3.5.4

cto build spray d 

<LA1E� 
(v3j, �,i)

Amendment No. Of,14537
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< Ad& 3.5.1 Cond;.tiOe~A> Llj 

<Ad& 3.5.1 (COvtdj-tjow C.- Sceoied enrt*r Condrition;> *(i~ 
systems which will not remove more than one train of each system from 

•OR •c "% service. Kaintenance shall not be performed on components which woult 

v msake the affected system train inoperable for more than 24 consecutiv, 

~3?-24 58-hours. Prior to initiating maintenance on any component of a train il 

any system, the redundant component of that system shall be demonstra, 

"3,5 tJ'.eto be it erable withe 24acorshallobetonthe haontenance.  

S et p(L i • -2. -Z" - -- L '2
3.3.6 If the conditions of Specificati 3 V.1t ma3( t , ac 

cannot be set excep as noted in 3.3. bel inatrum o chal P

duringtiatsdt the reactor shall be in, s s nuthin 

If the cdiions of Secif tion 3.3.1(F) ot be met eacto 

operation partlsses•t o•l duro the oue sed tus even d 7 

r' oequi cooling trainesto oprlesU i tus rithin& 7eve yofi 

* less or in ata h shto vi t hr ee• t 6 o•rd atni 

cond such eavn days the lovhir 30T h°risnt .  X b .er'aRe..y. -- // 
(1) if th ccnditlcm"o Spe-cif cat~on 3..()cno be at, Fecase 

€•X train f the r~ured reacUr ttin adng Lveny€ol 

•o~e~rable bu th: ea tor bu Tind~rysses an t chanerl a 

leel)shao rbhe noperable.ano cln~•t ptbesau ic 

(Lr•-t~er• "C) xethe condtions- ofSecification .3•.3.4(),canot be mat becaus -e.-~ 
Cano trains of~h ireV~ reactor bukildLnga ea~eznc coal:• is 

S":" r

Amendment No. 01,145 38-1



S3.5. Z 

my em hch vI no remove pore than one t in sfeah*tern from RL '-- s ice. Ia= sc shall p6t be aeform ne4o *us whontz ch woulck 
. . 4ak the f d sytem t • iopabl or more than ' consacutiv 

Se~abl w~thi 2• ho r able.  

bon r eIto r shia ll honr systeI the redundank Component Of at system shv1 be deaonstr 

3,5. ILA 'B2 ttfI ous an, snt corrected, i a h• don.nio ti nL~~ 

,S43. 2) • 3. 3.7 Exceptions to 3.3.6 shall be as follows: 
(3A)7 "f hecnd of ae ition 3.3.bl( c b 

unless uchcoponb• are moone mad~e operab , provided at LC-t 

uring Szbeceata hwseven d2 th other t~¶ level inMn ha h 

(3.1)' b operaba 

(3) If the onditions of Speciation3. 3.3.(2,) caot bernet, rea.to Soperation 
is permissible only during the succeedin seven days 

unless such components are sooner bade operable, provided that 
idurian such seve, days the other CFT instrument channel (pressure 

3.. E level) shall be operable.  
( ') f th: condions, of Spe••ifition 3.3.() cannot be t.e rbecaus 

"one•° tra'e~l• of the require eactor build emergency end ing is 

inoperab but both reacto building spraPsystems are erab 1, 

restore th inoperable traisn cooling to e•rable sptrwithin 

•days or be •bat least hot shu own vithin t aext 6 hours nd ±• 
cold shutdown ithin the o llot 30 hours. a C I 

(C) i the condition of Specification .3.3(D) cannotbe mat becacus 

tv trains of the quied* reactor buildifn emergenc • cooluiare 

ino ,rabl but both eactorbuilding soraysystems arc orable, 

restor at lestone a ix of cling topbearable status within7 

.days. hors be ieat leas ashtown with the next 6 urn. ad 

m orbe atleast hot sh utow wihnt ex6 hur nd i% 

col shutdow ithin the fallo ig 30 hours.

Amendment No. 01,145 35-2.



A5.  

KAM~ 3.5.5 LCO t~~.  

<AcQ 3-5-5 Co#-ALt'on >" ___

5.5.3 Coai-tie', 
3.5.- CoAL.,iUn 

M(ter) 

(33D S41)

3.3, 

A 

3.3

C ) If the aoditions of Specifioetion 3.3.31() can'otabemet, ructo 

operation is permissible only during the succeeding seven days 

--------------tI •a-l ,,y~a4it.A that 

ulessu sucE %\ cuuuae made apeu~ .- -- , pia- edtht---e

during such seven days the other CFIT instrument channel (pressure 
level) shall be operable.

(C) If the conditions of Specification 3.3.4(A) cannot be mat bw 
one ~ain of the rd £red reacto building eauency cool'1• 
Juoper le but both "actor build lb spray syst s are ope.  

restore he inoperable train of cooln to operab status t 

days or bk in at least nqt shutdown Nthin the nextN hours 

IL cold shutdcbin within thetollowint 30 hqurs.

K

Amendment No. 0Z,145 "36-3



3-5,

< Ad& S.5.' CorvJitio# A;>

<Ad~& 3.5L(Cr.qio

S ee 31-23 systems which will not remove more than one train of each system from 
" . svice. faintenance shall not be performed on components which woul 

3 muake the affected system train inoperable for more than 24 consecutiv, 

hours,. Prior to initiating maintenance on any component of a train ii 

S e t- any system, the redundant component of that system shall be dsonstra

S'L r -to be operable within 24 hours prior to the maintenance.  

5w.t pojc. 3. .6 If the catdii.3.3.f _c•nditi-n.3A <•, •,,+ - ,., ,,t. ,,,n,.,of_,o Sp.ec++:_• ,.,_::- •-. ha.. l L,

-3.5. q "RA C-2.  

/L c-.j>--

Set- M

cannot be met -apt as noted in 
initiated and jtE reactor shal1 t 

hours, and, if not corrected, ini 
addiltiLonal1

.3.7 Exceptions to 3.3.6 shall be as follows:

(A) If the cditions of Sp cificatio-n3. .1(M ca o ,be m 04etc, ra 
operat: 7I . 9lon Ihpermisuible nl uring tbq succeeig vnda 

unless such aponets ar cner made ojrabic, pravO'ie that .  

'*4_ring such ase~ days the o er IWTlv~ntuet 1~n sh.
t be'%eperable.

(B) If the conditions of Specification 3.3.3(D) cannot be met, reacto 

operation is permissible only during the succeeding seven days 

unless such components are sooner made operable, provided that 

during such seven days the other CFT instrument channel (pressure 

level) shall be operable.

(C) If the c itions oL f Sp ification 3. A-(A) canno be met because 

one train a the require reactor buil emergen coolU is 

inoperable b both reacto building sp systems a oper le, 

store the in erable tra of cooling t operable atus w in 

da or be in at east hot shatdown within he next 6 ours \ n& i 

col hutdovn with the foll ng30 hours.  

CD) If the ditions of ecificatio 3.3.4() aot be met ecause 

two train of the requ ed reactor ilding •• ncy col a are 

inoperable t both roea r building pray system are -p.r ,s.  

iestore at I st one trai f cooling o operable atus wit 7 

ha rorbe In t least hot hutdown wi in the nex 6 hoursa d 

Ccl shutdown w in the foll ing 30 h s. Restore oth ahoy 

requid coolin ins to ope ble etat within 7 da of init 

lesso aeinat I thot shutd within a next6haorisand i 

cold shu own within e followin 30 hours.

36 -4Amendment No. fg,l45
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3.5

(E) If the nditions of Specifikion 3.3.4(A) cann be met ben..  
one train the required reactr building emergen cooling is 

'LT ---- inoperable one reactor build spray system is operable, 
restora the in erable spray syst to operable status thin 72 

) ,e~j •ours or be w n leat hot shutdown th e net 6 h and in 
d shutdo ith the folloing 30 h rs. Restore the era"snable 

rea or bui ing d s tcy cooling train toperable st thin 7 dayse u inial loss or be i at least hot shtutown tithin the adi 6hn adicodshutdow with i the followin 30 h ours. Rsr e aal 

ra rbidngcoi olngtan oealesau i

The requires s of Specification 3.3.1 sure that below 3504F, ad long 
term core ling is provided. Two 1 pressure injection pumps are ecified.  
However, nly one is necessary to a ply emergency coolant to the r ctor in the 
event a loss-of-coolant accid 

post-accident reactor bui gin emergency coling and 1 aem pressure 
eduction may be acc=plisxh by two spray units or by a ination of one 
Sooling train and one spr unit. fost-accident iodine noval may be 

accomplished by one of a two spray system strings. a specified requireents 
"assure that the requ ad post-accident components ar available for both reactor 
building emergency bling and iodine removal. S ification 3.3.1 assures tha.  
the required eument is operable.  

A train @ ts of two coolers and their as ciated fans which have suf ciant 
!capacity seet post accident heat remove requirements. Conservatv each 
rea:ctor uilding emergency cooling tra onsists of two fans pow from the 

sas ergency bus and their associat coils, but other combinat a may be 
j fied by an engineering evaluat 

e berated water storage tank used for three purposes: 

(A) As a supply of rated water for accident tions.  

(3) As an alto te supply of berated water r reaching cold 
shutdown. ) 

(C) As a upply of borated water for f oding the fuel transfe canal 
drefueling operation.(*)

Amendment No. 90, 01,145
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3.5

370,100 gallons of orated water are upplied for emergenc core cooling and 
reao b n ray hed e t f a loss-of-coolant cident. This amount reacto r: bu ild ing s ray iLn the even t/• 00 9•-. _ _1=. .1 0 .l n 

fulfills requir nts for emergen core cooling. Appro tely 16,000 gallons 

of borated wa r are required to each cold shutdown. C original nominal 

bor:,ted ate storage tank capa ty of 390o,000 gallon is based on refueling 

volume reP rements. Heaters intain the borated wer supply at a temperature 

to preve crystallization a local freezing of th boric acid. The minim-m 

requre BST boron concent ation of 2270 ppm as es that the core will be 

maint n ed at least 1 per nt Ak/k subcritical a 70*F without any control rods 

in e core.  

pecification 3.3.2 a ures that sbove 350_F wo high pressure injection pus 

are also available t provide injection wat as the energy of the reactor 

coolant system is creased.  

Specification 3. .3 assures that abov 0 psi both core flooding tanks 

operational. ce their dei press Ie is 600 * 25 psig, they are no rought 

into the oper anal state until BOO Sig to prevent spurious injectZino of 

bo rted wate . Both core flooding ks are specified as a single co flood 

tank has i ufficient inventory to eflood the core. (l.  

Specific ion 3.3.4 assures that nor to going critical the rd nt train of 

reacto building emergency coo ng and spray train are operable.  

The pray system utilizes c n suction lines with the low p ssure injection 

sy em. If a single train equipment is removed from eith r system, the other 

t in mlst be assured to boperable in each system.  

The volume specified by .3.4.B is the safety analysis vume and does not 

contain allowances fo instrument uncertainty. 9,000 llons corresponds to 

a level of approxima ly 26 feet at a temperature of OF and a Mon 

concentration of 5. wt%. No maximum volume is ape fied as the value used 

as the maximum vo in the safety analysis bound the physical size of the 

NaOH tank. Addi onal allowances for instrument certainties, as determin 

in Reference 6, are incorporated in the operati procedures associated wi 

the level ins ntation used in the control oom.  

When the re cor is critical, maintenance i allowed per Specification .3.5.  

Operabili of the specified components sh 1 be based on the results f testing 

as requi d by Technical Specification 4. . The maintenance period up to 24 

hours i acceptable if the operability a equipment redundant to th removed 

from s vice is demonstrated within 24 ours prior to removal. Zx ptions to 

Speci. cation 3.3.6 permit continued eration for seven days if e of two ZWST 

meI instrument channels is opera3b or if either th presure r level 

ins rument channel in the C,, inst nt channel is operable.  

the event that the need for rgency core cooling should ccur, functioning 

of one train (one high pressure njection pump, one low pre sure injection pumip, 

and both core flooding tanks) 11 protect the core and i te event of a main 

coolant loop severance, limit he peak clad temperature o less than 2200Fr and 

the metal-water reaction to t representing less tha 1 percent of the clad.  

The service water system nsists of two independen ut interconnected, full 

capacity, 100% redundant ystems, to ensure contin us heat removal. (4) 

Amendment No. 44II~4-39
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Channel Dlescrptinttf 2ffA~ RemarkskrA 

20.~~~~~~~~~~~ Reco ig pa ytm NANA() Ic in& RD apt pumps 
20(eco igSrySs spray alves , and en.  

L eRSystem logic annals add. vs a logic C118alne.  

21. Reactor Building 
ray System\ 

AAI 

&Jos channels 

a. sector Building-P 989VO 
inuela NA R 

(LNare /lt 
ReATj~ 

(3.30) 22. Prese 
Wet Rss 

ie a ai 
io 

<LA~e 3. Control Absolute Posit 8(1=) A R()Cae iheawePsto 

24.. trol, Rod Rela a Position (1) NA R 1Ceck wt AsltePso Inicator

2 . Radiation HIOD Irin Systess 
(LANTeR he r than coonta ant high 
(3+5 3;3W ra a Monitors (it 57) 

a. Pro as Monitoring tan

w,
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Table 4.1-1 Moant.)

a 6 Calibat Remarks

channel Deaccietiofl WUnCIL *=a. ______________ 

a.2 Lavoe e n* NA DeecO 

(~A~~) b. rqen c Clan Ibd on "A a zC 

42..A

w1

Amendment no.
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(,Ad4 Sk 3,5L-I4  Fr-obveve- A06le, 

Table 4.1-3 

MINIMUM SAMPLING AND ANALYSIS FREQUENCY 

ItoTest uen 
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

ANO-1 ITS SECTION 3.5: EMERGENCY CORE COOLING SYSTEMS 

Entergy Operations has evaluated these proposed Technical Specification changes and has 
determined that they involve no significant hazards consideration. This determination has been 
performed in accordance with the criteria set forth in 10CFR 50.92(c) as indicated below: 

NSHC 3.5 LI 

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

The extension in the Completion Time for a Required Action that pertains to Core Flood Tank 
(CFT) inoperability (due to its boron concentration not being within limits) does not result in any 
hardware change nor does it alter the remaining functional capability of the other CFT. The 
extension in the Completion Time does not significantly increase the probability of occurrence of 
any analyzed event since the parameter (CFT boron concentration) is not associated with the 
initiation of any analyzed event. All initiation scenarios for analyzed events are unchanged as a 
result of this Completion Time extension. Furthermore, the proposed Completion Time extension 
is short. Therefore, the increase in probability of an accident during the period of CFT 
inoperability is not significant. Also, an extension of the Completion Time provides additional 
opportunity to restore compliance with the requirements while avoiding the increased potential for 
a transient during the shutdown process. An increase in the consequences of an evaluated 

v-' accident will exist as a result of an inoperable CFT. However, the extension in the Completion 
Time for performance of a Required Action will not increase the consequences of an accident 
should one occur during the period of CFT inoperability. The Completion Time extension does 
not alter the assumed response of the remaining OPERABLE CFT, and other safety related 
structures, systems and components, to perform their specified mitigatory function. Therefore, 
this extension in Completion Time does not result in a significant increase in probability or 
consequences of a previously evaluated accident.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 LI (continued) 
3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Completion Time has been determined appropriate 
based on a combination of the time required to perform the action, the relative importance of the 
function or parameter to be restored, and engineering judgment. Therefore, neither the reason for 
the inoperability nor the short extension of the Completion Time interval involves a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L2 

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

The change in Required Actions for inoperable Core Flood Tanks does not result in any hardware 
changes. Further, the change also does not significantly increase the probability of occurrence for 
initiation of any analyzed event since the function of the equipment, and associated limits for the 
parameters, does not change (and therefore any initiation scenarios are not changed). The change 
limits the Required Actions to those necessary to exit the unit conditions under which the 
equipment is required to perform a safety function. Therefore, the change in Required Actions 
does not significantly increase the consequences of an accident because the change does not alter 
the assumed response of the equipment in performing its specified mitigation functions, or change 
the response of the core parameters to assumed scenarios, from that considered in the original 
safety analysis.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Actions provide appropriate compensatory 
activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety 
function is required. Therefore, the change in Required Actions does not involve a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 LU 

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

A less frequent performance of a Surveillance Requirement does not result in any hardware 
changes. The Frequency of performance also does not significantly increase the probability of 
occurrence for initiation of any analyzed event since the function of the equipment does not 
change (and therefore any initiation scenarios are not changed) and the proposed Frequency has 
been determined to be adequate to demonstrate the tank boron concentration is within the 
required parameter limits. Further, the Frequency of performance of a surveillance does not 
significantly increase the consequences of an accident because a change in Frequency does not 
change the assumed response of the equipment in performing its specified mitigation functions 
from that considered with the original Frequency. The core flood tank boron concentration 
change resulting from volume addition from a source of known concentration is a readily 
calculated quantity. Hence, a sample and analysis is not required to be assured of adequate boron 
concentration. Therefore, this change does not involve a significant increase in the probability or 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure proper surveillances are required for all equipment 
considered in the safety analysis. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The proposed change does not impact maintaining acceptable boron concentration since addition 
from a source of known concentration results in a readily identifiable resulting concentration.  
Therefore, an change in the Surveillance Frequency does not involve a significant reduction in the 
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 1A 

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

The extension in the Completion Time for a Required Action that pertains to inoperability of a 
high pressure injection (HPI) system or low pressure injection (LPI) system does not result in any 
hardware change nor does it alter the remaining functional capability of the remaining HPI or LPI 
train (which must posses at least 1000/a of the ECCS flow equivalent to a single OPERABLE 
ECCS train). All initiation scenarios for analyzed events are unchanged as a result of this 
Completion Time extension. Furthermore, the proposed Completion Time extension is short;.  
therefore, the increase in probability of an accident during the period of HPI or LPI system 
inoperability is not significant. Also, an extension of the Completion Time provides additional 
opportunity to restore compliance with the requirements while avoiding the increased potential for 
a transient during the shutdown process. No significant increase in the consequences of an 
evaluated accident would exist as a result of an inoperable HPI or LPI system because of the 
capability of the remaining train. The extension in the Completion Time for performance of a 
Required Action will not increase the consequences of an accident should one occur during the 
period of HPI or LPI system inoperability. The Completion Time extension does not alter the 
assumed response of the remaining HPI train, LPI train, or other safety related structures, systems 
and components, to perform their specified mitigatory function. Therefore, this extension in 
Completion Time does not result in a significant increase in probability or consequences of a 
previously evaluated accident.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Completion Time has been determined appropriate 
based on a combination of the time required to perform the action, the relative importance of the 
function or parameter to be restored, and engineering judgment. Therefore, neither the reason for 
the inoperability nor the short extension of the Completion Time interval involves a significant 
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L5 

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

A less frequent performance of a Surveillance Requirement does not result in any hardware 
changes. The Frequency of performance also does not significantly increase the probability of 
occurrence for initiation of any analyzed event since the function of the equipment does not 
change (and therefore any initiation scenarios are not changed) and the proposed Frequency has 
been determined to be adequate to demonstrate reliable operation of the equipment. Further, the 
Frequency of performance of a surveillance does not significantly increase the consequences of an 
accident because a change in Frequency does not change the assumed response of the equipment 
in performing its specified mitigation functions from that considered with the original Frequency.  
The borated water storage tank boron concentration change resulting from volume addition is a 
readily calculated quantity since the volume addition is small. Hence, a sample and analysis is not 
required to be assured of adequate boron concentration. Therefore, this change does not involve 
a significant increase in the probability or consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
"The proposed change will still ensure proper surveillances are required for all equipment 
considered in the safety analysis. Thus, this change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Changes in the surveilled parameter have been determined to be relatively slow during the 
proposed intervals and the proposed Frequency has been determined to be sufficient to identify 
significant impact on compliance with the assumed conditions of the safety analysis. In addition, 
other indications continue to be available to indicate potential noncompliance. Therefore, an 
extended surveillance interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L6 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The current Technical Specifications require the unit to be placed in cold shutdown if both low 
pressure injection (LPI) pumps or their associated flow paths are inoperable. However, the LPI 
components also provide the decay heat removal fimction. Therefore, if both LPI trains are 

inoperable, the unit may not be capable of continuing a normal cooldown. A change is proposed 
to not require the shutdown but rather require action be immediately initiated to restore an LPI 
train to OPERABLE status. This is consistent with the requirements for two inoperable decay 

heat removal loops. Inoperable LPI equipment is not considered as an initiator of any previously 
evaluated accident. Therefore, the change does not significantly increase the probability of an 
accident previously evaluated. The LPI train is considered in the mitigation of the consequences 
of previously evaluated accidents and the current license requires that the unit be shutdown if no 
LPI train is OPERABLE. However, the requirement to place the unit in cold shutdown requires 
the use of a decay heat removal train which is inoperable if both LPI trains are inoperable.  
Rather, the ITS proposes to require that action be immediately initiated to restore an LPI train to 
OPERABLE status. If a previously evaluated accident were to occur during this ITS time period 
prior to restoration, the event consequences would be equivalent to the consequences of the same 
event occurring during the CTS time frame allowed for a controlled shutdown with no LPI train 
OPERABLE. Therefore, the proposed change does not involve a significant increase in the 
consequences of any accident previously evaluated.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Action to initiate restoration of reliable safety 
related equipment has been determined appropriate based on a combination of the time required 
to perform the action, the relative importance of the function or parameter to be restored, and the 
potential impact of alternative required actions. Therefore, the proposed Required Action does 
not involve a significant reduction in the margin of safety.

Page 7 of 13 1/28/2000ANO-1



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L7 

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

An extension of the Completion Time for a Required Action does not result in any hardware 
changes. The Completion Time for performance also does not significantly increase the 
probability of occurrence for initiation of any analyzed event since the function of the equipment, 
or limit for the parameter, does not change (and therefore any initiation scenarios are not 
changed) and the proposed Completion Time extension is short (and therefore limits the impact 
on probability). Also, an extension of the Completion Time provides additional opportunity to 
restore compliance with the requirements and avoid the increased potential for a transient during 
the shutdown process. Further, the Completion Time for performance of Required Actions does 
not significantly increase the consequences of an accident because a change in the Completion 
Time does not change the assumed response of the equipment in performing its specified 
mitigation functions, or change the response of the core parameters to assumed scenarios, from 
that considered during the original Completion Time.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
"The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Completion Time has been determined appropriate 
based on a combination of the time required to perform the action, the relative importance of the 
function or parameter to be restored, and engineering judgment. Therefore, the short extension of 
the Completion Time interval does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L8 

1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The change in Required Actions for inoperable ECCS components does not result in any 
hardware changes. Further, the change also does not significantly increase the probability of 
occurrence for initiation of any analyzed event since the function of the equipment, and associated 
limits for the parameters, does not change (and therefore any initiation scenarios are not changed).  
The change limits the Required Actions to those necessary to exit the unit conditions under which 
the equipment is required to perform a safety function. Therefore, the change in Required 

Actions does not significantly increase the consequences of an accident because the change does 

not alter the assumed response of the equipment in performing its specified mitigation functions, 

or change the response of the core parameters to assumed scenarios, from that considered in the 
original safety analysis.  

2. Does the change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 

for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 

not create the possibility of a new or different kind of accident from any accident previously 
"evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 
functions to be maintained. The proposed Required Actions provide appropriate compensatory 
activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety 
function is required. Therefore, the change in Required Actions does not involve a significant 
reduction in the margin of safety.

Page 9 of 13 1/28/2000ANO-1



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L9 

K_> 1. Does the change involve a significant increase in the probability or consequences of 

an accident previously evaluated? 

The change in Required Actions for inoperable ECCS components does not result in any 

hardware changes. Further, the change also does not significantly increase the probability of 

occurrence for initiation of any analyzed event since the function of the equipment, and associated 

limits for the parameters, does not change (and therefore any initiation scenarios are not changed).  

The change allows for continued operation for a limited time if the equivalent of one full train of 

ECCS remains available even though portions of each of the two trains may be inoperable.  

Therefore, the change in ACTIONS does not significantly increase the consequences of an 

accident because the change does not alter the assumed response of the equipment in performing 

its specified mitigation functions, or change the response of the core parameters to assumed 

scenarios, from that considered for the original safety analysis.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken. Thus, this change does 
not create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

Prompt and appropriate Required Actions have been determined based on the safety analysis 

functions to be maintained. The proposed Required Actions provide appropriate compensatory 
activity (i.e., restoration of the inoperable equipment within a short Completion Time) based on 
the capability to continue to provide the safety function of one full ECCS train. This is consistent 
with the basis for the current Technical Specifications. Therefore, the change in Required Actions 

does not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NHSC 3.5 L10 

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

This change will introduce the option to lock, seal, or otherwise secure the engineered safeguards 
(ES) valves for the high pressure injection (HPI) and low pressure injection (LPI) systems and 
core flood tanks (CFTs) when OPERABILITY is required. Before this change, the only option 
was to lock the valves in the ES position. The method of verifying ES valve position is not an 
accident initiator and no hardware changes are proposed; therefore, the change does not 
significantly increase the probability of an accident. Expanding the methods available for verifying 
ES valve position does not significantly increase the consequences of a previously evaluated 
accident since the valves of interest are still placed in proper position for their safety function.  

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

The proposed change does not necessitate a physical alteration of the unit (no new or different 
type of equipment will be installed) or changes in parameters governing normal unit operation.  
Prompt and appropriate compensatory actions will still be taken in the event of an accident. Thus, 
this change does not create the possibility of a new or different kind of accident from any 
previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

This change does not involve a significant reduction in a margin of safety since expanding the 
methods of securing the ES valves in their actuated position has minimal impact on the availability 
of the systems. Furthermore, valve position surveillance, regardless of method of verification, is 
considered sufficient to provide system availability in the event of an accident.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 LlI 

K> 1. Does the change involve a significant increase in the probability or consequences of 
an accident previously evaluated? 

The elimination of the CTS required actions for an inoperable chemical addition (boration) source 
does not result in any hardware or physical alteration of the unit. Further, the change does not 
significantly increase the probability of occurrence for initiation of any analyzed event since the 
function of the equipment, and associated limits for the parameters, does not change (and 
therefore any initiation scenarios are not changed). The chemical addition system is not a 
structure, system, or component that is part of the primary success path and which functions or 
actuates to mitigate a Design Basis Accident or Transient. Therefore, the change does not 
significantly increase the consequences of an accident because the change does not alter the 
assumed response of any equipment in performing its specified mitigation function from that 
considered for the original safety analysis.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken for those systems that 
function to mitigate design basis events and abnormalities. Thus, this change does not create the 

S~' possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The chemical addition system is not a structure, system, or component that is part of the primary 
success path and which functions or actuates to mitigate a Design Basis Accident or Transient.  
Prompt and appropriate ITS Required Actions have been determined for components and systems 
based on the safety analysis functions to be maintained. Therefore, the elimination of this CTS 
required action does not involve a significant reduction in the margin of safety.

Page 12 of 13 1/28/2000ANO-1



NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS 

NSHC 3.5 L12 

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

The elimination of the CTS required actions for an inoperable core flood tank instrumentation 
channel does not result in any hardware change or physical alteration of the unit. Further, the 
change does not significantly increase the probability of occurrence for initiation of any analyzed 
event since the function of the equipment, and associated limits for the parameters, does not 
change (and therefore any initiation scenarios are not changed). The core flood tank 
instrumentation does not constitute a structure, system, or component that is part of the primary 
success path and which functions or actuates to mitigate a Design Basis Accident or Transient.  
Therefore, the change does not significantly increase the consequences of an accident because the 
change does not alter the assumed response of any equipment in performing its specified 
mitigation function from that considered for the original safety analysis.  

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

The proposed change does not necessitate a physical alteration of the plant (no new or different 
type of equipment will be installed) or changes in parameters governing normal plant operation.  
The proposed change will still ensure prompt restoration of compliance with the limiting condition 
for operation or prompt and appropriate compensatory actions are taken for those systems that 
function to mitigate design basis events and abnormalities. Thus, this change does not create the 
possibility of a new or different kind of accident from any accident previously evaluated.  

3. Does this change involve a significant reduction in a margin of safety? 

The core flood tank instrumentation does not constitute a structure, system, or component that is 
part of the primary success path and which functions or actuates to mitigate a Design Basis 
Accident or Transient. Prompt and appropriate ITS Required Actions have been determined for 
components and systems based on the safety analysis functions to be maintained. Therefore, the 
elimination of this CTS required action does not involve a significant reduction in the margin of 
safety.
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ITS DISCUSSION OF DIFFERENCES 
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS 

1. ITS 3.5.1, Condition B, Completion Time has been changed from 1 hour to 6 hours.  
The 6 hour Completion Time of Condition B when combined with the Completion 
Times of Required Action C. 1 are conservative with respect to the 36 hour completion 
time to be in hot shutdown (ITS MODE 3) as specified in CTS 3.3.6. The 6 hour 
Completion Time is reasonable based on: 1) the typical time needed to restore the 
OPERABILITY of a Core Flood Tank (CFT) if the inoperability were based on 
pressure, level or discharge valve position, and 2) the low probability of an event 
requiring the CFT to function during the 6 hour period. Further, the 6 hour 
Completion Time reduces the likelihood of unnecessary unit transients associated with 
reductions in power to comply with the short restoration periods provided for 
Condition B.  

The Bases have also been marked to reflect this change.  

2. The Applicable Safety Analysis section of the NUREG-1430 Bases for 3.5.1 were 
modified to: 1) add additional details concerning the ANO CFT line break analysis, 
2) include reference to the role the CFTs play in satisfying long term cooling 
requirements following a LOCA, and 3) delete the sentence that says the CFTs do not 
contribute to these long term cooling requirements. Although the CFTs play no active 
role in mitigating a LOCA after the blowdown phase, the borated water inventory 
provided by the CFTs is a contributor to, and is assumed in the accident analyses as 
part of, the required inventory in the reactor building that supports ECCS pump 
operation during the recirculation phase. This change is consistent with current license 
basis.  

3. NUREG-1430 SR 3.5.1.4 Frequency has been modified to reflect unit specific system 
characteristics. The change deals with the Completion Time for performing the 
required sampling and the qualification of the source of the inventory increase in the 
core flood tank (CFT). The NUREG-1430 Completion Time of 6 hours was changed 
to 12 hours which reflects the time needed to recirculate the CFT following makeup, 
obtain the sample and then perform the sample analysis. Reference to the source of 
inventory was changed from the "borated water storage tank" to "a borated water 
source of known concentration;> 2270 ppm." Inventory makeup to the CFTs via the 
CFT Makeup Tank (T- 110) can be sampled to demonstrate an acceptable boron 
concentration of the makeup water prior to its admittance into the CFT. A statement 
was added to the Bases that clarifies that a borated water source of known 
concentration is one that sampling has shown to have a boron concentration within 
CFT requirements. Non-sampled makeup or makeup from other non-verified sources 
will continue to require the initiation of sampling in accordance with the intent of 
SR 3.5.1.4 Frequency criteria. In addition, the characterization of the quantity of 
addition has been revised from "volume increase of> [80 gallons] to level increase of 
> 0.2 feet." This change is made for consistency with the instrumentation used by the 
operators to diagnose a level change in the CFT. A level change of 0.2 feet 
corresponds to a volume addition of approximately 102 gallons.
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The Bases have also been marked to reflect this change. These changes are necessary 
to reflect unit specific design characteristics.  

4. NUREG-1430 SR 3.5.1.5 was modified to remove reference to RCS pressure as a 
condition of Applicability for the SR. ANO-1 CTS 3.3.3.C requires that the CFT 
isolation valve breaker be open as a condition of OPERABILITY for the CFT. The 
removal of the pressure requirement in ITS SR 3.5.1.5 establishes that the SR is 
consistent with the Applicability of LCO 3.5.1 which imposes a more restrictive 
pressure requirement of 800 psig.  

The Bases were similarly marked. In addition, extraneous text referring to a NOTE 
that modified NUREG-1430 SR 3.5.1.5, that is not. present in NUREG-1430, was 
removed. This change is entirely editorial.  

10 

5. ITS LCO 3.5.2 Applicability was modified to specify that it is applicable in MODES 1 
and 2 and in MODE 3 with Reactor Coolant System (RCS) temperature greater than 
350TF. This establishes an Applicability consistent with the high pressure injection 
(BPI) requirements of CTS 3.3.2. This change is consistent with current license basis.  

In addition, the Note modifying LCO 3.5.2 was deleted because high pressure injection 
(HPI) OPERABILITY is not required until RCS temperature exceeds 350TF. LTOP 
requirements (NUREG-1430 LCO 3.4.12) will be imposed when RCS temperature is 
less than 300*F. Therefore, there is no overlap of Applicability between these two 
Specifications and the Note is not required. This change is consistent with current 
license basis.  

Condition B was modified to add a second entry condition that is premised on the 
inoperability of one or more ECCS trains such that less than 100% of the ECCS 
equivalent to a single OPERABLE ECCS train is available. In this case, the safety 
function provided by the ECCS is not capable of being satisfied and the unit is 
operating in a condition outside of the accident analyses. This condition would 
ordinarily require entry into LCO 3.0.3. However, LCO 3.0.3 does not provide an 
explicit Completion Time for placing the unit in MODE 3 with RCS temperature less 
than or equal to 350TF. By providing this explicit entry condition, Required Actions 
B. 1 and B.2 will direct the appropriate remedial measures and will explicitly establish 
the Completion Times for the Required Actions. Unlike LCO 3.0.3, the operator will 
know exactly when the unit must be cooled to less than or equal to 350*F.  

Required Action B.2 was modified in accordance with the Writer's Guide for the 
Restructured Technical Specifications to establish consistency between this Required 
Action and the LCO 3.5.2 Applicability. Further, this change maintains consistency 
with the NUREG-1430 Section 1.0, Application and Usage, of MODES and 
Applicability.  

The Bases have also been marked to reflect these changes.
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6. The Bases discussion for ITS SR 3.5.2.3 and SR 3.5.2.4 (NUREG-1430 SR 3.5.2.5 
and SR 3.5.2.6) was revised to separate the discussion for these two SRs. No 
substantive changes were made to the Bases discussion for ITS SR 3.5.2.3 
(NUREG-1430 SR 3.5.2.5). However, the Bases discussion for ITS SR 3.5.2.4 was 
modified to reflect the CTS 4.5.1.1.1 and 4.5.1.1.2 methodology for this Surveillance.  
This change is necessary due to the system design configuration and the limitations 
imposed on pump operation during unit conditions when this Surveillance would be 
conducted. Specifically, the high pressure injection (HPI) pumps can not be started 
during unit outage conditions because they are not equipped with sufficient 
recirculation capability to perform this test, and they must remain secured and isolated 
from the RCS to prevent a possible inadvertent over-pressurization of the RCS while at 
this low temperature condition (LTOP). Therefore, this verification must be 
conducted through a series of sequential, overlapping, or total steps in order to 
demonstrate functionality. ESAS actuation logic testing verifies the ability of that 
system to generate an actuation signal. ITS SR 3.5.2.4 verifies the ability of the 
actuation signal to initiate closure of the breaker for each ECCS pump. ITS SR 3.5.2.2 
verifies that the ECCS pumps will indeed start and operate within the limits established 
by the Inservice Testing Program. In combination, these three tests verify the ability of 
the ESAS to actuate the ECCS pumps and their ability to perform as required. This 
change is consistent with current license basis as established by CTS 4.5.1.1.1 and 
CTS 4.5.1.1.2 and ANO-1 SAR Table 6-5.  

7. ITS 3.5.1 Actions were modified to show the deletion of NUREG-1430 Condition D 
and the modification of NUREG-1430 Condition C to include inoperability of two core 
flood tanks (CFTs). NUREG-1430 Condition D required entry into LCO 3.0.3 upon 
inoperability of both CFTs. The requirements of LCO 3.0.3 would have provided 
roughly equivalent actions to the Required Actions established in Condition C.  
However, because of the RCS pressure based Applicability for LCO 3.5.1, LCO 3.0.3 
would not have provided an explicit time frame for removing the unit from the 
Applicability of LCO 3.5.1 (i.e., LCO 3.0.3 does not provide direction for having RCS 
pressure below a particular value as a function of elapsed time from entry into the 
Condition). This change clarifies the Completion Time for removing the unit from the 
Applicability of the LCO. CTS 3.3.6 is not explicitly identified as "one CFT 
inoperable" but rather as "LCO not met." Therefore, providing an explicit ACTION 
rather than entering LCO 3.0.3 is consistent with CTS. This change is consistent with 
current license basis.  

The Bases were similarly marked.
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8. NUREG-1430 SR 3.5.2.1, SR 3.5.2.3, SR 3.5.2.7 and SR 3.5.2.8 are shown as not 
adopted in the ITS. ANO-1 has no comparable requirement to these SRs. These 
changes are consistent with current license basis. Additional discussion follows: 

NUREG-1430 SR 3.5.2.1 - The ANO-1 ECCS trains contain no power 
operated valves that are required to remain de-energized or whose control 
circuits require key locked handswitches in order to prevent the disabling of 
both ECCS trains due to common mode failure. Information Notice 87-01, 
"RMR Valve Misalignment Causes Degradation of ECCS in PWRs" was 
reviewed for applicability. ANO-1 is not susceptible to the events described in 
the notice because of the physical independence of the ECCS trains and the 
absence of cross-tie valves between trains.  

NUREG-1430 SR 3.5.2.3 - Periodic performance of surveillances that require 
operation of the ECCS subsystems provides reasonable assurance that the 
ECCS piping remains full of water. In addition, procedural controls address 
filling and venting requirements for systems that are returned to service 
following maintenance activities. Therefore, there exists a high level of 
assurance that the majority of the ECCS piping is filled. Additionally, the 
physical design of the systems are such that this SR could not be applied to all 
portions of the piping because of the inability to perform venting operations to 
satisfy the SR due to the absence of vents, physical danger associated with the 
evolution, or due to localized radiation levels.  

NUREG-1430 SR 3.5.2.7 - The ANO-1 BPI trains do not contain stop check 
valves whose purpose is to balance flow or prevent HPI pump runout. Throttle 
valves that are used for this purpose have welded stems to prevent movement; 
and thus, are not susceptible to repositioning. Therefore, this NUREG-1430 
SR is not applicable to the unit.  

NUREG-1430 SR 3.5.2.8 - The ANO-1 LPI trains do not contain automatic 
flow controlling throttle valves. Therefore, this NUREG-1430 SR has no 
applicability to the unit.  

The Bases have also been marked to reflect this change.  

9. NUREG-1430 SR 3.5.2.9 was renumbered as ITS SR 3.5.2.5 and modified to account 
for ANO-1 site specific characteristics. The ANO-1 containment is referred to as the 
reactor building. Reference to "suction inlet trash racks" was removed because these 
components are not present in the suction inlets. This change is consistent with the 
current license basis of the unit.
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10. Insert B 3.5-14A was provided in the ITS Bases to cover the lack of Applicability of 
LCO 3.5.2 for MODE 3 with RCS temperature • 350OF and in MODE 4. The 
NUREG-1430 Bases did not provide an Applicability discussion for these MODES.  
This insert was provided only for completeness.  

11. ITS SR 3.5.1.2 was modified to specify only the volume requirement expressed in 
cubic feet (ft.3) and not in gallons or the corresponding level indication in feet.  
CTS 3.3.3(A) and the safety analyses utilized a volume in cubic feet; therefore, the SR 
requirement expressed in cubic feet is a more appropriate requirement. This change is 
consistent with current license basis. In addition, statements in the Bases have been 
provided to explicitly establish that the safety analysis parameters presented in the ITS 
do not contain allowances for instrumentation uncertainty. This change is considered to 
be administrative in nature.  

12. NUREG-1430 LCO 3.5.3 was modified to specify that two LPI trains shall be 
OPERABLE vice one ECCS train. This change is necessary because of the 
NUREG-1430 definition of an ECCS train, which states that it is composed of one HPI 
subsystem and one LPI subsystemn CTS 3.3.1 requirements specify that two LPI 
pumps shall be OPERABLE "when containment integrity is established by Specification 
3.6.1." The requirements of CTS 3.6.1 have been correlated to ITS MODES 1, 2, 3 
and 4. CTS 3.3.2 requirements specify that two HPI pumps shall be OPERABLE 
"when the reactor coolant system is above 350 0F." Thus, the NUREG-1430 
LCO 3.5.3 requirements are not consistent with the CTS requirements for OPERABLE 
LPI subsystems or HPI subsystems. Further, CTS 3.1.2.10 requires that "when the 
reactor coolant temperature is less than 300'F, the high pressure injection motor 
operated valves shall be closed with their opening control circuits for the motor 
operators disabled." This requirement negates the OPERABILITY of the BPI system 
in MODE 4 which is defined as the RCS temperature range greater than 200*F but less 
than 280OF (ref. ITS Table. 1.1-1), and which coincides with the defined Applicability 
of LCO 3.5.3. Therefore, NUREG-1430 LCO 3.5.3 Applicability was modified to 
include MODE 3 with RCS temperature - 350TF. This modification is necessary as 
described above and ensures continuity in the Applicability requirements for the LPI 
trains between ITS LCO 3.5.3 and LCO 3.5.2. These changes are consistent with 
current license basis.  

In addition, the NUREG-1430 3.5.3 LCO NOTE regarding HPI was deleted because it 
is not pertinent to the revised LCO requirements that specify that LPI alone is the 
subject of the Specification. This change is consistent with current license basis.  

NUREG-1430 3.5.3 LCO was also modified by TSTF-090, Rev. 1 which inserted a 
NOTE that states that a decay heat removal (DHR) train may be considered 
OPERABLE for the purposes of satisfying the LPI requirement during alignment and 
when aligned for DHR, if capable of being manually realigned to the ECCS mode of 
operation. This NOTE is necessary to preserve compliance with the LCO when the 
LPI train is performing its DHR function. The Note was derived from its original
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location in SR 3.5.3.1. The Bases annotation that the manual control can be 
accomplished either locally or remotely preserves current operational flexibility. This 
change is consistent with TSTF-090, Rev. 1, except that ANO has determined that 
deleting the Note from SR 3.5.3.1, per TSTF-90, Rev 1, could result in confusion with 
respect to the applicable SRs. For example, the train may be capable of satisfying the 
applicable SRs when aligned for LPI, but not when aligned for DHRL Upon 
realignment to LPI, all applicable SRs would again be satisfied. Retention of this Note 
resolves a potential conflict with SR 3.0.1.  

NUREG-1430 LCO 3.5.3 Actions were significantly altered, while retaining the 
original intent of the Required Actions, in order to properly reflect the corrective 
actions should the LCO not be met. The individual ITS Conditions and their Bases 
will be discussed separately in the following paragraphs.  

ITS Condition A 

NUREG-1430 Condition B was designated as ITS Condition A. Condition A is 
entered with the declaration of one train of LPI being inoperable. ITS Required 
Action A. 1 requires that the LPI train be restored to an OPERABLE status 
within a Completion Time of 48 hours. This Completion Time in conjunction 
with the Completion Time of ITS Required Action B.1 (24 hours) is in 
accordance with CTS 3.3.6 requirements for the restoration of OPERABILITY 
or completion of compensatory measures for the LPI systems. The 48 hour 
Completion Time is an acceptable allowance based on the fact that the 
redundant LPI train can still satisfy the required ECCS safety function for the 
specified LCO Applicability.  

ITS Condition B 

NUREG-1430 Condition C was designated as ITS Condition B. Condition B is 
entered when the Required Action and associated Completion Time of 
Condition A are not met. ITS Required Action B. 1 requires that the unit be 
taken to MODE 5 within a Completion Time of 24 hours. This Completion 
Time in conjunction with the Completion Time of ITS Required Action A. 1 
(48 hours) is in accordance with CTS 3.3.6 requirements for the restoration of 
operability or completion of compensatory measures for the LPI systems.  
Further, the combination of ITS Conditions A and B preserves the philosophy 
of removing the unit from the MODES or other specified conditions for 
Applicability.  

ITS Condition C 

NUREG-1430 Condition A was designated as ITS Condition C. Condition C is 
entered when both of the required LPI trains are declared inoperable. ITS 
Required Action C. 1 requires that action be immediately initiated to restore at
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least one of the two LPI trains to an OPERABLE status. This Required 
Action and its associated Completion Time are premised on the recognition that 
an ECCS safety function has been lost. Further, this Required Action and its 
associated Completion Time are structured such that no requirement for a 
reduction in RCS temperature exists (i.e., LCO 3.0.3 is not entered). Ifboth 
LPI trains (and consequently both DHR trains) are inoperable, the corrective 
action is to restore at least one train to an OPERABLE status prior to cooling 
the unit down and into a MODE that requires operation of the DHR system.  
Required Action C.2 is inserted to provide a Required Action to place the unit 
in MODE 5 if an OPERABLE DHR train is available despite the inoperability 
of both of the LPI trains. This Required Action is conditional based on a 
NOTE that directs that this action is required only if one DHR train is 
OPERABLE. If the cause of the inoperability for both LPI trains also made the 
DHR trains inoperable, then no attempt to cool down the unit is required.  
Required Action C.2 is inserted to ensure that a cooldown to MODE 5 is 
initiated provided the required DHR capability exists. These changes are 
consistent with NUREG-1430 LCO 3.4.5 and LCO 3.4.6 Actions when a decay 
heat removal system is unavailable.  

The Bases have also been marked to reflect these changes.  

13. The CTS does not establish an upper limit on BWST temperature. An evaluation of 
the SAR small and large break LOCA analyses, reactor building (containment) design 
basis events, main steam line break analyses, steam generator tube rupture analyses, 
and other supporting calculations indicate that an upper limit of 1 10'F should be 
established. This temperature is above the anticipated maximum BWST temperature 
attributed to the meteorological conditions expected at ANO. However, to ensure that 
the maximum limit is not exceeded, the SR 3.5.4.1 Note will require verification of the 
BWST temperature when the temperature exceeds 1 10F.  

The Bases have also been marked to reflect these changes.  

14. Bases - The B 3.5.4 Background paragraph discussing the recirculation lines to the 
Borated Water Storage Tank (BWST) associated with the ECCS and containment 
spray pumps was deleted in its entirety because the ANO-l unit design does not 
provide recirculation lines to the BWST for these components. This change is 
consistent with current license basis.  

15. An editorial change to the Bases for the Applicability of LCO 3.5.1 was made that 
provides reference to the low temperature overpressure protection (LTOP) 
consideration extended to the CFTs. The inserted paragraph restates the Applicability 
of LCO 3.4.12, "Low Pressure Overpressure Protection (LTOP)." This change is 
provided for editorial clarification only.
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16. NUREG-1430 Bases (Background and SR 3.5.1.5) text referring to an interlock 
associated with the CFT outlet valves and RCS pressure, and the text referring to 
ESAS actuated opening of the CFT outlet valves was deleted because these interlocks 
do not exist for the ANO-1 CFT outlet valves. These valves are operator controlled.  
In addition, text referring to the IEEE design requirements was removed because of the 
lack of applicability to ANO-1. This change is consistent with current license basis and 
with TSTF-316, Rev 1.  

17. An editorial change to revise the Bases for ITS SR 3.5.2.2 was made. The change 
replaces wording in the Bases for this SR with wording that is consistent with the 
Bases for other SRs whose purpose is to verify pump performance. For example, the 
inserted wording is similar to the Bases wording for NUREG-1430 SR 3.7.5.2 which 
applies to inservice testing of the Emergency Feedwater Pumps.  

18. ITS SR 3.5.1.4 was modified to specify only the lower boron concentration 
requirement in accordance with the requirements of CTS 3.3.3(B). The upper boron 
concentration limit will remain under administrative control. The Bases were similarly 
changed. This change is consistent with current license basis.  

19. In multiple locations through the Bases for Section 3.5, the discussion on boron 
precipitation was corrected to reflect the ANO-1 credited mechanism for preventing 
boron precipitation in the core post LOCA. B&W has evaluated the flowpath inherent 
in the reactor vessel internals, commonly called the leakage gap flowpath, and 
demonstrated that the flowpath would be sufficient by itself to preclude boron 
precipitation. However, emergency procedures retain provisions for establishing 
flushing flow paths through the core, which would similarly prevent boron 
precipitation. These changes are consistent with current license basis.  

20. NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety 
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of 
the NRC Policy Statement. This is an editorial change associated with the 
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was 
issued.  

For ITS LCOs 3.5.1, 3.5.2, 3.5.3, and 3.5.4, the 10 CFR 50.36 Criterion satisfied by 
the respective ITS LCOs was modified to preserve consistency with the ANO-1 license 
basis. Specifically, ANO-1 safety analyses, upon which ITS LCOs 3.5.1, 3.5.2, 3.5.3, 
and 3.5.4 are based, were performed with the reactor in MODE 1 at RATED 
THERMAL POWER. The ITS Applicability for these Specifications will include other 
MODES and specified conditions. Thus, the Criterion statement was revised to specify 
that the LCO parameter satisfies Criterion 3 of 10 CFR 50.36 when in MODE 1. All 
other specified MODES of Applicability will satisfy Criterion 4 of 10 CFR 50.36. This 
change is consistent with current license basis and 10 CFR 50.36.
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21. NUREG 3.5.2 Bases - Background discussion of the LPI system flowpaths for control 
of boron precipitation was revised to reflect the guidance currently provided in the 
implementing procedure. This change is consistent with the current license basis.  

22. NUREG 3.5.4 Bases - Background discussion of the reactor shutdown state following 
a LOCA has been revised. In a Framatome Technologies Incorporated letter, FTI-99
1901, dated June 16, 1999, FTI sent the NRC a final report on PSC 1-95, Small Break 
LOCA Re-criticality. This report indicated that there was a possibility that re-criticality 
could occur due to the accumulation of de-borated water in the bottom of the steam 
generator. However, it was determined to be non-safety significant. This change is 
consistent with the current license basis.  

23. NUREG-1430 3.5.4 Bases Applicable Safety Analysis is revised to delete a sentence 
incorrectly stating that large break LOCAs assume all control rods remain withdrawn in 
evaluating the core reactivity for the ensuing cold shutdown. The ANO-I analyses for 
cold shutdown core reactivity following the limiting DBA LOCA assume some control 
rods are inserted.  

Also NUREG-1430 3.5.1 Bases Applicable Safety Analysis discussion of minimum 
boron concentration for the CFT is revised to match the Bases for the BWST (3.5.4 
Bases). Both tanks require the same 2270 ppm boron concentration, and the Bases is 
revised to reflect a consistent description.  

24. NUREG-1430 3.5.3 Bases Applicable Safety Analysis discussion included a basis for 
automatic instrumentation applicability, which is appropriately addressed in Bases for 
Section 3.3. It is therefore deleted from this Bases discussion.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Core Flood Tanks (CFTs)

LCO 3.5.1 Two CFTs shall be OPERABLE.

APPLICABILITY:

ACTIONS

MODES I and 2, 
MODE 3 with Reactor Coolant System (RCS) pressure 

> M psig. '3.".

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CFT inoperable due A.1 Restore boron 72 hours 
to boron concentration concentration to 
not within limits. within limits.

B. One CFT inoperable for 
reasons other than 
Condition A.

B.1 Restore CFT to 
OPERABLE status.

hou,0

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
or B not met. C.2 Reduce RC pressure hours 

to : psig.  

Tw Fs0 ' Entg IOLCO 3.j . mdP 3

3~.3.  

M IA

Rev 1, 04107/95

CFTs 
3.5.1

CT 5

'3-330(9)(c
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CFTs 
3.5.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each CFT isolation valve is fully 12 hours 
open.  

SR 3.5.1.2 Verify borated water volume in each CFT is 12 hours 
m. t ;and 

SR 3.5.1.3 Vertfyn.itrogen cover p ure in each CFT 12 hours 
i kf psig and 5 Q psig.

SR 3.5.1.4 Verify boron concentrtion each CFT is fi270)f ppij8 < •50 pe. - *
31 days

AND 

-____NOTE ----
Only required 
to be performe 
for affected 
CfT

d

Once within 
ifhours after 
each solution

Cl-S 

0 (A 

tjJ A 

lia htlA 41 3 

~J/A 

'ThbL0.1F3 
jII3

4Mborated~ 
atr 

(continued)zZZZW
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CFTs 3.5.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.5.1.5 Verify power is removed from each CFT 31 days 
isolation valve operato- pr upeu ) 

ps14 g

Rev 1. 04/07/95
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3.5-3BW•OG STS



ECCS-Operating 
3.5.2 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating

j c~. Sinitet OPEPABr £CCS 
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ECCS-Operatlng 
3.5.2

C~rS

(continued)
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ECCS-Operating 
3.5.2 

SURVEILLANCE REQUIREMENTS (continued) _ 

SURVEILLANCE FREQUENCY 

3.5.2.7 Verify te correct ettings o stops for/ (18] ths 
the fo' Vowing HP stop chec valves: 

/. [MUV-6 I and 

(7x 7.

SR 3.5.20 Verify by visual inspection, each ECCS 
train o e sump suction inlet is not 

.c .. . .e bUL1A•v restricted by debris an T oýPc T in 
S.... ... c s -d~creens snow no ev-ience of 

structural distress or abnormal corrosion..

Rev 1, 04/07/95
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ECCS-Shutdown 3.5.3 

c1-r 
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cINSERT 3.S-TA> 

-NOTE 
An LPI train may be considered OPERABLE 
during alignment and when aligned for decay heat 
removal, If capable of being manually realigned to 
the LPI mode of operation.
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ECCS-Shutdown 3.5.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 -------- NOTE------------
n -- -- ftrain may be considered OPERABLE 

4ýZAIiiing alignment and operation for OHR, If 
c~jble of being manually realigned to the 

ode of operation.  
Co, ---- ----- ------------- ---- --

For all equipment required to be OPERABLE, In accordance 
the following SRs are applicable- with applicable 

#S~a .?- SR3.52iýSRs 

SR 3.5.2 j 2 .  

SR 3.5.2,

Rev 1, 04/07/95
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BUST 
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.4 Borated Water Storage Tank (BWST)

LCO 3.5.4 The BWST shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. BWST boron A.1 Restore BWST to 8 hours 
concentration not OPERABLE status.  
within limits.  

oR 

BWST water temperature 
not within limits.  

B. BWST inoperable for B.1 Restore BWST to I hour 
reasons other than OPERABLE status.  
Condition A.  

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

C.2 Be in MODE 5. '36 hours

Rev 1, 04/07/95
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---- - -- NOTE - -- - - - - -
Only required to be performed wheLn ament 
air temperature is < ••OF or >JMI F.

BWST 3.5.4 

:Y 

01! 

13 '@I 

To~jl .I°
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CFTs B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

E 3.5.1 Care Flood Tanks (CFTs) 

BASES 

BACKGROUND The function of the ECCS CFTs is to supply water to the reactor vessel during the blowdown phase of a loss of coolant accident (LOCA), to provide inventory to help accomplish the refill phase that follows thereafter, and to provide Reactor Coolant System (RCS) makeup for a small break LOCA. Two CFTs are provided for these functions.  
The blowdown phase of a large break LOCA is the initial period of the transient during which the RCS departs from equilibrium conditions, and heat from fission product decay, hot internals, and the vessel continues to be transferred to the reactor coolant. The blowdown phase of the transient ends when the RCS pressure falls to a value approaching that oncf theh~entatmosphere.  

In the refill phase of a LOCA, which follows immediately, reactor coolant inventory has vacated the core through steam flashing and ejection through the break. The core is essentially in adiabatic heatup. The balance of inventory is then available to help fill voids in the lower plenum and reactor vessel downcomer so as to establish a recovery level at the bottom of the core and ongoing reflood of the core with the addition of safety injection water.  
The CFTs are pressure vessels partially filled with borated water and pressurized with nitrogen gas. The CFTs are passive components, since no operator or control actions are re uired for them to lerform their function. l ntal Ian pr sure isuticlenlto dlscrge hh/otns• the Cs f the 01 RCS pA Zsure• deeases low the presse.Lt 

Each CFT is piped separately into the reactor vesseldowncomer. The CFT Injection lines are also utilized by the Low Pressure Injection (LPI) System. Each CFT is isolated from the RCS by a motor operated isolation valve and two check valves in series.  
CT-he motor operated isolation valves are normally open, with ed power removed from the valve motor to prevent inadvertent closure rior to or during an accident.A ona , e 

valv e armterloiked wit• prssure tO/elnse itc t y 

- - - - ( c o n t i n u e d )

BWOG STS
Rev 1, 04/07/95B 3. 5-1



CFTs B 3.5.1

BASES 

BACKGROUND CFT ressur and toxreven erent cl r• prioK to an 

(continued) itdent The v es al• receiv an En eered Sety 
ActTuat Syst (ESF signal a open. hese 

feat es en etat e valv meet e equir ent of e 

I tttfitit Elect cal an lectro;KEngine s (IEEE 
Slanda ;795197 for *-Pp atn se t  hat t CFT/ 

will availa efor i ion thout rel ance on perate1r 
&ct in.  

The CFTs thus form a passive system for injection directly 
into the reactor vessel. Except for the core flood line 
break LOCA, a unique accident that also disables a portion 
of the injection system, both tanks are assumed to operate 
in the safety analyses for Design Basis Events. Because 
4. 4e4in it directly into the reactor vessel downcomer, and

because it is a passive system not subject to othe single active failure criterion, all fluid snjec tt s credited 

ly Voe p CFi $1-1'4 for core cooling.  

ertcThe CFT gas/water volumes, gas pressure, and outlet pipe 

ling is ~"'W "" size are selected to provide core cooling for a large break 

LOCA prior to the injection of coolant by the LPI System.  

APPLICABLE The CFTs are crdt n both the large and small 
SAFETY ANALYSES break LOCA anal ses at ful power Ref. 1) These Design 

asis cci ent (HAS analyses establish the acceptance__ limits for the CFTs. J]ferep 'tlian aJPs fjrpc e s 

-,';•l 0 ss n hamsi e DCFA~- s yire etms 
We- l acceet'r-O Uxtfts., Inerforming the LOC acltos 

conservative assumptions are made concerning the availabiltyo• injection flow. TM LP 

col leg breakde athe sode source of makeup water to the RCp 
••(HPI) pumps cFnnot deliver flow until the •e eydiesel 

* Of $;•( J•'•£ T~ls s becuse me u rsan h ighpresr an goctiron 

St"b•.S;d*+",: rfJ ++,,'$0'¢ Lgenerators LK•Gs) stakamomeý rtý sv•• and go t hog 

1Je1 eo• •• od oftthir timed loading se•4uence" 

4Zr< rO$LJrO. he limiting large break LOCA is a double ended guillotine 

-• /•° '• " / cold leg break at the discharge of the reactor coolant pump.  

(continued)
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CFTs 6 3.5.1

WAES

APPLICABLE 
SAFETY ANALYSES 

(continued)

4ISasee 35r

During this event, the CFTs discharge to the Rj as soon as 

RCS ssure de ases b low CFT pressure.  
e at e e o'Sý credit is taken fo-rHP! for large 

- Ais not aseto ptil 35 seconds 

after the RCS pressure decreases to the ESJAS actuation 

pressure. No operator actio j.La• .5umed during the blowdown 

stage of a large break LOCAU 

The small break LOCA analysis also assumes a time delay 

after E1AS actuation before pumped flow reaches the core.  

For the larger range of small breaks, the rate of blowdown 

is such that the increase in fuel clad temperature is 

terminated by the CFTs. with pumped flow then providing 

continued cooling. As break size decreases, the CFTs and 

HP! pumps both play a part in terminating the rise in clad 

temperature. As break size continues to decrease, the role 

of the CFTs continues to decrease until the tanks are not 

required and the HP! pumps become responsible for 

terminating the temperature increase.  

This LCO helps to ensure that the following acceptance 

criteria for the ECCS established by 10 CFR 50.46 (Ref. 2) 

will be met following a LOCA: 

a. Maximum fuel element cladding temperature of 2200"F; 

b. Maximum cladding oxidation of s 0.17 times the total 

cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water 

reaction of S 0.01 times the hypothetical amount that 

would be generated if all of the metal in the cladding 

cylinders surrounding the fuel, excluding the cladding 

surrounding the plenum volume, were to react;an)

ecftt ed'

d. Core maintained in a coolable geomet 

-Sinc the C/FT dishaje durnn/the blow wn P1 
LO , they not ?a"tribute the 10b term, 

uireme s of 10 FR 50o46.

The limits for operation with a CFT that is inoperable for 

any reason other than the boron concentration not being edL* 

within limits minimize the time that the I is exposed to Unit 

a LOCA event occurring along with failureo•-^f which 

might result in unacceptable peak cladding temperatures. If

(continued) 
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<INSERT, B.-3A> 

e. Adequate long term core cooling capability Is maintained.
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CFTs B 3.5.1

BASES 

APPLICABLE a closed isolation valve cannot be opened, or the proper 

SAFETY ANALYSES water volume or nitrogen cover pressure cannot be restored, 

(continued) the full capability of one CFT is not available and prompt 

action is required to place the reactor in a MODE in which 

this capability is not required.  •.. er•- o, omvide boraed water Jorlreac vit•Ys con tI for 

se e ove ooling ev ts such a rg steam I break 

e s re pari the preary suf orh at funct 
p o t uaTas toa •rigate ae A tnvtetory ts es the 

fa nure Of or iesents a lCng the •o n gcityof ra 

f Sion produ barr0 u sr t 
The minimum vol ume r quirementfor a e CFTs ensureseminti .6 •e pi& both CFTs can provide adequate inventory to • e Qo E D• 

•:• following a LOC• Th downcomer- e reman 

4i0tulc- reC (Tore/ The maximum v ii ae pn en ed to henti 

adequate gas volume to ensure proper injection ensure the 

-' rameters• --- e treat simi 
.. ý i ~rer tT rs - abiit A>up! 

T7e gianimum nitrogen cover pressure requirement of 

sig ensures that the contained gas volume w 
.. i-, •44erharge flow rates during injection that, t
(0 6 .. ..-. 0 IJI 

•ISE l~s. -• The maxihum itro Icover pressure limit of psig 

of FT inventory ischa ed 

( ASR 3-q ai nlssax mu alowa orc oncen 

-r'8 -5-6ý> tam bew 7loie O 

he mi imum ow ~ ,ee' rj~Uj~w~ l.~o~ 

- .]ensur that the react# will remain i crtiCal during t 

(IM•T~¶ 6 •'-<4 E ref od stage of a l/rqe break LOCW" During a large b 
0oA, all control •di4--b -- e&r assumed not to i ert 2

(continued) 
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<INSERT 33.5.4A> 

The limiting safety analysis volume requirement Is 1040* 70 ft?. This volume 
corresponds to CFT levels of z 11.98 It and s 14.04 ft. These parameter values 
do not contain an allowance for Instrument uncertainty. Additional allowances for 
Instrument uncertainty are included in the Implementing procedures.  

<INSERT B3.6-4B> 

This parameter value does not contain an allowance for Instrument uncertainty.  
Additional allowances for Instrument uncertainty are Included in the implementing 
procedures.  

<INSERT B3.5-4C> 

Liting the maximum pressure will therefore limit the CFT Inventory lost through 
the break and assure that the CFT Inventory Injected into the RCS at the proper 
time Is bounded by 

<INSERT B13..4D> 

This parameter value does not contain an allowance for Instrument uncertainty.  
Additional allowances for Instrument uncertainty are Included In the Implementing 
procedures.  

CINSERT 0S.5-4E> 

The 2270 ppm Emit for minimum boron concentration was established to ensure 
that, following a LOCA with a minimum CFT level, the reactor will remain 
adequately shutdown in the cold condition following mixing of the CFT and 
Reactor Coolant System (RCS) water volumes.  

This parameter value Is considered to be a nominal value. No additional 
allowances for Instrument uncertainty are required in the implementing 
procedures.

ANO-1 ITS INSERT 1/r2812000



CFTs B 3.5.1

BASES______________________________

APPLICABLE 
SAFETY ANALYSES 

(continued)

-16 ww...Ad mote3 
WtiA ?,CS presstmLe 
;?8Bo psi.% ) thf CFTs 

o4 16CrF5 0DIU 
" ý(3-:*otA

thiero ewene the alreotor shall bs 
eoinp •ed frlo d theatision during bl hown. Suffb centF 

aaviald1ganaccidt Wt o upliped by oi 

return tofcriticality dr rfod 

Trhe C7 isolato vs are not•gefaur 

teorem weneverom theThse vavere topn ensure sat both C 

ar m Wtavailable d itng an accid Vt. Wnpor supplied•= | _ 

tfevalvs atgeatielure could esult in a alve 
closure, whti would rende one CFT unav ilable for 
injection. oth CFTs ar required to f nction in t event 

1of a laros break LOCA.  

,,fhe CFTs satisfy Criterion 3 of ,--

The LCO establishes the minimum conditions required to 
ensure that the CFTs are available to accomplish their core 

cooling safety function following a LOCA. Both CFTs are 

required to function in the event of a large break LOCA. If 

the entire contents of both tanks are not injected during 

the blowdown phase of a large break LOCA, the ECCS 

acceptance criteria of 10 CFR 50.46 (Ref. 2) could be .,-rj 

violated. For a CFT to be considere the 
alve must be fully open fower remove d.  

2OPp4 and the limits established in the Svor 

conainea volume, boron concentration, and nitrogen cover 
pressure must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure 
> ;SŽe psig. the CF OPERABILITY requirements are based on 

u power operation. Although cooling requirements may 

decrease as power decreases, the CFTs are still required to 

provide core cooling as long as elevated RCS pressures and 
temperatures exist.  

fThiy{C o , applicable ,pressures psig. pow 

j7 psig, thrate of RCS b wdown is such hat the *ety 

\fnJecti on fpPs can provii adequate inj ion to e ure 

that pea rclad temperat te remains belo the 10 C• 50.  

Ref. 22;(limit of 22001 .7

Atd~

(continued)

LCO
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CFTs 6 3.5.1

CASES 
and in NODES49 5 Qdt 

•ppLICABILITY In NODE 3 with RCS pressure S psi, 

(continued) and 6, the CFT motor operated isolation valveS ws~ r i" ....  

isolate the CFTs from the RCS. This allows RCS cooldtwn and 

rtssurtzation without dischargilng the CF~ s into the RCS 
orequiring depressurization of the CFTs.  

ACTfN the bo o-oc n r ti n orn is not within limit -s, f the b r no e 

tit to maintain subcriticality may be Gib e _ ocentratton On 

core subcrtdcautY during reflood are minor. Boiling of 

the ECCS water in the core during refeed concentrates the 

boron in the saturated liquid that remains in the core. In 

addition, the volume of the CFT is still available for 

injection. Since the boron requirements are based on the 

average boron concentration of the total volume of two CFTs, 
the consequences are less severe than they would be if the 
contents of a CFT were not available for injection. Thus, 

72 hours is allowed to return the boron concentration to 

within limits.  

if one CFT is us mo erable for a reason ot boronr 

In u*re• function during a LO •.  

e C7 wl 1pe•.rf OM ts- r .-equr ences should a LOCA occur 

Due to the sever~ity of the consequi nc she oudaLC occurth 

xin these conditionts, the, hour CompletionTm tope 
th 

valve, remove power o he valve, or restore the proper 
water volu e or nitrogen cover pressure ensures that prompt 

action will be taken to return the inoperable CFT to 
OPERABLE status. The Completion Time minimizes the time the 

potentially exposed to a LOCA in these conditions. ezl• 

A t*% 's afle& #-A it 

sTcmat on f thn the must be brought t 
or S air rot t' M sithe i me'npy.T chv ts 

6~4 t~li art 4ND In whch the LCD does not aPP 
y. oaheeti 

At-t~ k_____Saft______________

a.. I O107195
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<INSERT B13.-60A 

In addition, LCO 3.4.11, -Low Temperature Overpressure Protection (LTOP),' 
requires that In MODE 4 when any RCS cold leg temperature Is - 2620F, 
MODE 5, and MODE 6 when the reactor vessel head Is on, each CFT whose 
pressure Is greater than or equal to the maximum RCS pressure for the existing 
RCS temperature allowed by the pressure and temperature Eimit curves provided 
in LCO 3.4.3. "RCS Pressure and Temperature (P/M) Umits," be isolated.

ANO-1 ITS INSERT 1/28/2000



CFTs B 3.5.1

WAES

C.]_anLd.C- (Penued) 
status, the must be brought to a least IODE 3 withi 

6 hours and RCS pressure reduced to S,4M psio within 
12 hours. The allowed Completion Times are reasonable 
based on operating experience, to reach the required Wrr 

conditions from full power conditions in an orderly M-•ner 
and without challenging % systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.5.-.] 

Verification every 12 hours that each CFT isolation valve is 

fully open..P z I - l ensures that 
the CFTs are-avaMlable for injection and ensures timely 
discovery if a valve should be less than fully open. If an 
isolation valve is not fully open, the rate of injection to 

the RCS would be reduced. Although a motor operated valve 
position should not change with power removed, a closed 
valve could result in accident analysis assumptions not 

being met. A 12 hour Frequency is considered reasonable in 
view of administrative controls that ensure that a 
mispositioned isolation valve is unlikely.

SR 3.5.1.2 and SR 3.5.1.3 

Verification every 12 hours of each CFT's nitrogen cover 
pressure and the borated water volume is sufficient to 

, ensure adequate injection during a LOCA. Due to the static 
rtu-"< 0• t .X oft he • , a 12 hour Frequency usually allows the 

!PC r 0.1" trts operator to identify changes before the limits are reached.  
'....... ~Operating experience has shown that this Frequency is 

appropriate for early detection and correction of off normal 
trends.  

(continued)
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CFrs B 3.5.1

lj ~ ~ ~ ecaus the aWwater i tank (s p bec us 

Sor. 4 nLt within CE brn concentration re mýents This is 
cons stent with the recoamaons Ou UE-1 (e 

cnFT Isolation valve a erato en e eRCMre r eaci 

not closure of aFTmot 40 S&MPU -th re1sulti % one u dentc -tt is clo.•sure 

isolation valve coincident with a OCA. i re 
.foUoa • C flti4i ere t ccur;nQ n postulate " -s a15 tureb of 

.ý C~eA+') ret Jant CF Iflt piping, c apabil wo eued 

,jrOi tk* CAT' Pa i operable. ue rpture 1d rende e tank i e a 
-e.,ak "4 $4mp-;n5 ivalve tnoable, and ased va on ot CIT w 4Ak- L~ 54P,;Aj liewiA&a -- lo---s would causea oso 

hIa.S O:Vrfr It4IrIOC f Since power is removed under 
~ n Lr~a nistrative control, the 31 day Frequency will provide 

-01f C-dela trn ) adequate assurance that the power is removed.  

M .bo ra i 
--

-t-- + i40SRamdii 
at aavowrto 

CoinCCuppl .tor oper ed isolat6 valves n RCS 

tWý-rin p es is 20001 •Ps , thus a1 ing operat nal 

~~Fr "~~'"'~ eake 1r dnna 1 trus htows ynl

open a.CIC

(continlued)
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CFTs 8 3.5.1 

BASES (continued) 

REFERENCES 1. ,SAR, Secton L 

2. 10 CFR 50.46.  

FfM~ 4; UREG-1366,,

Rev 1, 04/07/95
BWOG STS 6 3.5-9



ECCS-Operating 
B 3.5.2 

B 3.S EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS-Operatilng 

BASES 

BACKGROUND The function of the ECCS is to provide core cooling to ecLvc 

ensure that the reactor core is protected after any of the 

4iaseer" ts3,50 following accidents: 

a. Loss of coolant accident (LOCA); 

b. Rod ejection acciden& '; 0i 

c. $ menerator tube rqture (SGTR); and 

J xvTeeare two phases aof SCr, 

Srec rculat on. i the njection phase, i s 

-trtik, -'1 initially added to the Reactor Coolant System (RCS_ via the 

cold le s o the reactlr vessel. After the(m m 
VST has been dep eted, theM&' 

recirculation phase s entered as thei tsuction ts edt* 

transferred to the s e t 

Toredu dant, 100% c vided. In 

ES12 and , each train consists of high pressure 

AE~ tZ n ection and low pressure injection (LPI) subsystems.  
Cud n and both trains must be OPERABLE. This -' S.tU 

• nsures a the core cooling requirements can be 

provided even in the event of a single active failure.  

A suction header supplies water from the BWST or the 
to the ECCS pumps. Separate! piping ec.i 

supplies each train. N discharges into each of the four 

RCS cold legs between the reactor coolant pump and the 

reactor vessel. LPI discharges into each of the two core 

flood nozzles on the reao•r ve I that discharge into the 

vessel downcomer area. Ilves are set to balance 

the HP! flow to the RCS. Th s flow balance.directs 
sufficient flow to the core to meet the analysis assumptions 

I I break LOCA in one of the RCS cold legs e 

The HP! pumps are capable of discharging to the RCS at an 

RCS pressure above the opening setpoint of the pressurizer 

(continued)

BWOG STS
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<INSERT 13.6-10A>

The ANO-1 BAR states that the High Pressure Injection (HPI), Low 
Pressure Injection (LPI) and Core Flooding Systems are collectively 
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). In 
this Technical Specification, the term ECCS refers to the components 
associated with the HPI and LPI systems. The core flood tanks are 
addressed by LCO 3.5.1, Core Flood Tanks.'

ANO-1 ITS INSERT 1/28/2000



ECCS-Operating B 3.5.2

RA�F�

BACKGROUND 
(continued)

safety valves. The LPI pumps~a ble of.discharging to 
the RCS at d pressuro@'appr•.xlEatelY 200 psia. When 
the BWST has been nearly emptied, the sucti Jar the LPI 

_s s manually transferred to the sump. The 
IP pumps canno are suction r0ectly Tr•m the sump. If 

HPI is still needed, a cross connect from the discharge side 
of the LPI pump to the suction of the HP! pumps Wugld be 
opened. This is known as "piggy backing 4M ý and 
mnables continued IPI to the RCS, if needea,-aT-Ler The BWST

<ItwEer 3SS.-JA> 1 is empied. 1 
In the long term cooling period•l1oW paths in the LPI 

qZT6 i3-fsteC established to preclude the possibility of boric 
e c ore ion reachinS an unacceptably high 

cc reLe/setr estn. e thrn flow pat i s thro ther 
I~~~ ~ ;ppur te•'x rough, 

p~ssufz,•rand tr• '•he ho~eg he thl'egn af • e € o e a t s .. . . . e '

The HPI subsystem also functions to supply borated water to.  
the reactor core ifolLp.9 ncreased heat removal events, 
such as largefiM- _ý 

Dur Ig lw eratuo Conditi$ n the j~,limitations ' 

P1 aedothe ucimmnumild'r ofE CC pumps tha~ay be 
FPK raB 'RenfterAte Baseu fporLC0, .4.12, L3 

;Z the -- Basft .. 4

"W o-ri perating loads and are connected to _.ne a•e, 
generators. Safeguard loads are then t in 

j-6f••ý ý sequence. The time delay associated wt 
ites• startinm sequenced loading, and pump starting 
determrine-stetime Obefore pumped flow is available 
to the core following a •MA.

(continued)
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<INSERT B3.6-•11A 

the tiowpath Inherent In the reactor vessel Internals, commonly called the 
leakage gap flowpath, would be sufficlent by itself to preclude boron 
precipitation (Ref. 2).  

cINSERT B3.54-IB> 

The desired tfowpath establishes decay heat removal (DHR) In 
conjunction with LPI cooling. This requires conditions present which 
allow both DHR pumps to operate simultaneously. If DHR can not be 
established but hot leg level Is above the bottom of the hot leg nozzle, an 
alternate flowpath Is gravity draining from the decay heat suction piping 
through the idle DHR pump Into the reactor building sump. If the first two 
methods are unsuccessful, the pressurizer auxiliary spray ine Is used.  
This provides reverse flow through the core using awdliary spray Into the 
pressurizer, out the pressurizer Into the hot leg via the surge line then 
reactor vessel Into the area above the core.

ANO-1 ITS INSERT 1/282000



ECCS-Operating B 3.B.2 

BASES

BACKGRDD The active ECCS co onents Al ng with the passive core 

(continuedQ flood tanks (CFTs) covered in LC. 3.5.1, *Core 
Flood Tanks (CFTs) and 3.5.4, 0-orated Water Storage 

Z.• c-vgJ L an 5w51)," provide the cooling water necessary to meet 

10 CFR 50.46 (Ref. 1 ý EA 

APPLICABLE The LCO helps to ensure that the following acceptance 

SAFETY ANALYSES criteria for the ECCS, established by 10 CFR 50.46 (Re 
will be met following a LOCA: 4 " 

a. Maximum fuel element cladding temperature is 5 22006F; 

b. Maximum cladding oxidation is s 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium wat•ej- .  

reaction is ý 0.01 times the hypothetical 'Jounp edir 
generated if all of the metal in the cladding 
cylinders surrounding the fuel, excluding the cladding 
surroundiAg the plenum volume, were to react; 

d. Core is maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is 
maintained.  

LIsubsystem!• assumed to•L 

bak LOCA analysis at fUl power (Ref 

Simtshes 

a minimum required flow forth 

OCA analysis. Tbhis a mtnfoei s th flow and 

discharge head requ ments i ese orP td' 

aan t sns a s creditei the o sm I 

Hf2~Su~ss7'een The lrebreak LOCA eann 

odown 
reage MA 

ra c is eisctare hed t ro teq IVaj!t I tohteKI d

(continued) 
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<INSERT83.5B-12A> 

For analysis purposes, the loss of offslte power assumption may be 
conservatively Inconsistent with the assumed operation of some 
equipment, such as reactor coolant pumps (Ref. 4).

ANO-1 ITS INSERT 1/28/2000



ECCS-Operating 
B 3.5.2 

BASES 

APPLICABLE reaction Is terminated eitheit by moderator voiding during 

SAFETY ANALYSES large breaks or CONTROL ROD fs ienIiserticft for small 
(continued) break% Following depressrAzaiit f-, emergency cooling water 

-is injected into the reactor vessel core flood nozzles, then 
~flows into the downceomer, fills the lower plenum, and 

hs rain will deliver suffic t ci 

waI omathe -E1yF~at olloffý rates 
f e or a large break a so 

will deliver sufici-n -er for tAt 

reak LOCA sufficient boron to maintain 
the core subcritical. L 

in the LOCA analyses, n credited until ed.  
,Of •'•_-- -- 35 seconds after actuat on o the signal. This is Ofm 

based on a loss of offsite power an the associated time 

delays in stprtup and loading of the M diesel 

'o .A. generator ODG). Further, LPI flow is not credited until e•.  

t~C~ i .)-~ ~V ~\RCS pressure drops below the Pump's shutoff head. For a 
•large break LOCA, HPI is not credited at all.  

Lr5Lr MD L h -trains satisfy Criterion 3 of 1 

Leo In MODES I Z/ and Y, wo epn e anu nt 
trains are required to ensure that at least one is 

available. assuming a single failure in the other train.  
"-ditonally,,,kividwL C EnM.,~~t~. e • tryt• _ -• 

be.• c up n d contro cos t encsu e Ma 0 P IF- RL•,W_ 

htest tthi ft'tJ subs ste n an LPI subsystem. Each train includes the 

pIp ng, ns rumen s, and controls to ensure an OPERALE ow 

path capable of taking suction from the BWST upo an C 

signal and manually. transfe.• suction to the 

. . -During an event requiring ECCS actuation, a flow path is 

provided to ensure an abundant supply of water from the BWST 

to the RCS via the HP! and LPI pumps and their respective 

discharge flow paths to each of the four cold leg injection 

nozzles and the reactor vessel. In the long term, this flow 

(continued)
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<INSERT B3.5-3A> 

In the small break LOCA analysis, HPI Is not credited until at least 
35 seconds after actuation of the ESAS signal. This Is based on a loss 
of offstte power and the associated time delays In startup and loading of 
the DG.  

<INSERT 03.64-3B> 

In MODE 2 and MODE 3 with RCS temperature > 3500F, the ECCS 
trains satisfy Criterion 4 of IOCFR50.36.

ANO-1 ITS U11282000INSERT



ECCS-Operating 
8 3.5.2 

BASES 

LCO path maL manually traisferred take its supply from the ed.t 

(continued) sump and to supply 4I~tg o thke RCS 'atw 

eel f Idesigned 

independence to ensure that no single failure can disable 

both ECCS trains.  
n Ica E Ji ... ..... o F l te, operat lion ý in MODE 3 th ECCS 

Italms tactiv ed pursua to LCO .4.12 Is ecessar for 

requiremnt h OP Sste i armitng tDeg eratusi en a large 
bre ndak A teera re of pw oi o. Althou i 

reue owrwudnoMeur vthe sae level of e 

thr cer ai componentbe u e-acn Whe lhor s empe tS e / at P Sysg arming t perature. eh ppture taime s eded e 

r1neumpee re u3 unenty are ased 

o.restore he s Oyst e2 3 O 

APPLICAB In ODES and 6 i ti -OnaRe ILsuc that the 

AIT requirements lor the limiting Design Basis Accident, a large brek LCAare"-based on full power operation* Although 
brek or olin require the same level of 

adressced bywe wold 3n4.7 not Lop-ND oop ild 

performance, the accident analysis does not illted .
Ned6ced cooin g requirement 

s arte addrese Oyi LC .9.4, 

Decay Ntre e ov u(H aC ant d•niro ulation-ig 

u• ddesta bl heO P..7 .,C Lp-H ,a Loops reilled, an CO34.,aC S Lops-dD i, Lop doFl ed.  KOD 6 ore€ooin requirements aeadrsdbyLO3.4 

Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and 
Coolant Citrcul ati on --Low Water Level." 

(continued) 
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<INSERT B3.5-14A> 

In MODE 3 with RCS temperature < 350"F and In MODE 4, ECCS train 
OPERABILITY requirements are established by LCO 3.5.3, "ECCS 
Shutdown.' In MODE 3 with RCS temperature < 350F and In MODE 4, 
the probablrdy of an event requiring ECCS actuation is significantly 
lessened. In this operating condition, the safety Injection function Is 
preserved through LCO 3.5.3 requirements for two OPERABLE LPI 
trains.

ANO-1 ITS INSERT 1/28/2000



ECCS-Operating B 3.5.2

LA onk 

a MVS.t

BASES (continued) 

ACTIONS 

With one or more tris a least 100% of the el 
injection flow equivalsenf a sinlgle OPERABLE ECCS trai:o0a 
available, the inoperable components must be returned to 

OPERABLE status within 72 hours. The 72 huo_ pletn " W 

Time is based on NRC recommendations (bef. that are based 

an a risk evaluation and is a reasonable time forl.) 
repairs.  

V E rain !Aodperabl~~ it, is soecapabls.4? de¶vering VW'desian f2w to the .  

The LCO requires the OPERABILITY of a number of independent 
subsystems. Due to the redundancy of trains and the 

diversity of subsystems, the inoperability of one component 
in a train does not render the ECCS incapable of performing 

i nn. Neither does the inoperability of two 
erS • components, each in a different train, necessarily 

result na loss of function for the ECCS. The intent of £vus l.  
this Condition is to maintain a combination of%-qupment 
such that_100% of the safety inection flow equivalent to 
100% of a single train remains avallabl . This allows 
increased flexibility in overattons under U.o ? Zit 

4)0 circumstances when components in opposite trains are 
inopera e• ' e0JA 

•APE ubsj= A event accomppnied by a loss of offsite power and the

V| ovc& ar failure of ajy3D can disable one ECCS trda nl. u 31wr is L 0 '06 
45 , restored. A reliability analysis (Ref.' has shown the "Z.  

45tM 14 Ln -tL risk of having one full ECCS train inoperable to be 

, "finf. sufficiently low to justify continued operation for 
72 hours.

Vith one or more components 
flow equivalent to a single 
availableAhe %cility/s -

Rev 1, 04/07/95
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.cINSERT 03.6-I5A>

This Condition does not provide for consideration of Inoperable 
components when determining K 100% of the safety Injection flow 
equivalent to a single train remains available. For example, two LPI 
pumps which am inoperable because they do not meet the SR 3.5.2.2 
requirements can not be considered to meet the second entry Condition 
even If together they would provide more than 100% of the required LPI 
low. Only OPERABLE components are considered.

ANO-1 ITS INSERT 1/8/000



ECCS-Operating 
B 3.5.2 

BASES W_____ 

ACTIONS .1 and 6,2 (continued) t, Lts$ -t:Lcv of qud to 

ahlieve this status, the must e brou h to at least 

-MODE 3 iWI-0n 6 hours and W tin n 12 hours.  

The allowed Completion Times are reasonable, based on 

operating9 experience, to reach the re rd cnitos-l t 
from full power conditions in an orerly manner a wito 
challenging S [I(------u) 

SURVEILLANCE R 
REQ fI E M T S prope valve pos on ensu s that e flow 

p frh from eECS stotetSi nts ie 

o salcti iu of thse valves uld are ot E t 

oVer by i yocking the ontrol tnheu o oePrsteon 

and active omatic valvesite fl a th o e 
de ribed ineferenc e ,wi he dibs.f ono 

shour Fa quency t s t onsdere f resonabths wl of orC 

oadmnstiotnve conthisR s ot p11 ensuto vth a et aehoo 
a mlspostsoned valo e. e i t n 

Verifying the correct lignment for manualt power operated, 

and automatic valves inthe ECCS flow path; provides 
assurance that the proper flo k paths Sill exist for ECCS 

operation. This SR does not apply to valves that are 

locked, sealed, or other atse secured vn position, since 

these valves were verified to be in the correct position 

prior to lockyng, sealing, or securing. A valve that 

receives an actuation stgnal is allowed to be vn a 
nonaccident position provided the valve will automatically 

reposition wothon the proper stroke time. This Surveillance 
does not require any testing or valve manipulation; rather, 
it involves verification that those valves capable of being 

misposittoned are in the correct position. The 31 day 
Frequency is appropriate because the valves are operated 

under administrative control, and an inoperable valve 
position would only affect a single train. This Frequency 

(continued)
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ECCS-Operating 9 3.5.2

BASES 

SURVEILLANCE 3 (continued)
REQUIREMENTS

Oec%

has been shown to be acceptable through operating 
experience.  

t the ceton sys tems operation,. ECCS pm 
re• norm lly in a a•ndby, no ~eratieg mod . As such, •e 

flow Pah pipingIas the pat ~tial to deve)• votids and 
I wpocket of" e'ntr ned ga~sesJ Maintaining tne piping f Sm the 

EC pumps to e RCS fuly of water ens es that the ystem 
wi perfo roperly. • ecting its f 1 capacity to the 

upon d and. This ill also p•ve t water h r, pump 

avitati , and pumpi of nonconden bit gas (a. ., air, 

n it Vg . or hydrog into the etor vessel f loving a 

ESFrAS ignal or dun htdown c ling The 3 day 
Fe ency tales to considerati the grdantreogs Fre e __an~ature o gas 

ac ulation i he ECCS pipin nd the exi nce of 

procedural co rols governing ystem opera ion 

SR35 .2.l (~

Periodic surveillance testing of ECCS pumps to detect gross 
degradation caused by impeller structural damage or other 

Z Eh draul _ rablems asqire bectron XI otf 

are spCified in thtype e 94testin g Pr Mam ei ce 

cc I on SUM hepurif'apd da 

onc ase s Set inX of th pm' ce AstE Code. ons ri 
odthe s a es ri-e e cs tbncs 

t s6f17 he ri n pu en e t er nce at ue test isrf ret ha qua( 
he perl ea.c I~ ide nn an •s 

-are specified in the In Tesvt in rgrm 
encompasses Section XI of the ASME Coej'et onKo p 

•jode pr dces tIW actlylties po rrejr 

ýtsat'isY f e regutremen A.-

(continued)
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<INSERT B1.3-647A 

This testing confTus component OPERABILITY, trends performance, 
and detects Indplent failures by Indicating abnormal performance.

ANO-1 ITS INSERT 1/28/000



ECCS-Operating B 3.5.2

WAES 

SURVEILLANCE SR 3.9.2. (continued) .. t 

REQUIREHER(TS [a~al or smula ESF •.) This SR is not required 

or va.ves that are locke. sealed, or otherwise secured in 

position under administrative controls. The 18 month 

Frequency Is based on the need to perform this Surveillance 

under the conditions that apply during a • tan d.w 
or the potential for an unplanned transient fthe Survel ance,----

e were performed with the reactor at power. The 18 month 

Frequency is also acceptable based on consideration of the 

design reliability (and confirming operating experience) of 

the equipment. The actuation logic is tested as part of the 

EtyAS testing, and equipment performance is monitored as 

part of the Inservice Testing Program.

4e I'

�LI1a�

Periodic inspections of th a sump suction inlet 

rl.-mr ensure a is unresO rcte-and stays in proper operating 

condition. The 18 month Frequenc is based on the need to 

perform thi~urvetllance -t I .

(continued)
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<INSERT-8.5-ISA>'

SR 3.52.4 

The intent of this SR Is to verify that the ECCS pumps are capable of 
automatically starting on an ESAS signal. Because of the system design 
configuration and the limitations imposed on pump operation during the unit 
conditions when this test would be conducted, this verification must be 
conducted through a series of sequential, overlapping or total steps in order to 
demonstrate functionality. SR 3.5.2.4 demonstrates that each ECCS pump 
would be capable of starting by verifying that its breaker doses on receipt of an 
actual or simulated ESAS signal. SR 3.52.4 works In conjunction with the 
Inservice Testing Program (SR 3.522) which periodically verifies the ability of 
the pumps to start and operate within limits, and the ESAS actuation logic testing 
which periodically verifies the ability of the ESAS to sense, process and generate 
an actuation signal.  

The 18 month Frequency is based on the need to perform this Surveillance under 
the conditions that apply during a unit outage and the potential for an unplanned 
transient If the Surveillance were performed with the reactor at power. The 
18 month Frequency isalso acceptable based on consideration of the design 
reliability (and confirming operating experience) of the equipment.

ANO-1 ITS INSE.RT 1/28/2000



ECCS-Operating 
6 3.5.2

LASES (continued) 

/ NRC Hemorandum to V. Stella, Jr., from R.L. Baer, ei 
*Recommended Interim Revisions to LCOs for ECCS 

Components, I December. 1. 1975.  

t. e-t,*c 4-woA A.c. rh (eJrtý *cpc)

N
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Eccs-Shutdowfl 6 3.5.3

B 3.5 EMEGENCY CORE COOLING SYSTEMS (ECCS) 

6 3.s.3 EcCS-ShutdownT

UA�L�

ouinme E dtes that ngle fa"'uresV~f~C a c~ d 

ZduqrngA isMO 

LCW In MODE 4, QEW two independent Xind redundantoorz 
ran require ccens suff t 
va 'N '2iabe to tqu E on s

Ysftr Includes the piping, Iun'uw-l-as 

35V 4ý

ffiG STS B 3.Sz2O Rev 1, 04/07/95



<INSERT B3.6-20A' 

The ANO-1 SAR states that the High Pressure Injection (HPO, Low 
Pressure Injection (LPi) and Core Flooding Systems are collectively 
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). In 
this Technical Specification, the term ECCS refers to the components 
associated with the LPI system. The HPI system, In conjunction with the 
LPI system, is covered by LCO 3.52, ECCS - Operating.! The core 
flood tanks am addressed by LCO 3.5.1, "Core Flood Tanks (CFTs)." 

<INSERT 03.5-20B> 

In MODE 3 with ROS temperature < 3500F and in MODE 4, the ECCS
Shutdown LCO satisfies Criterion 4 of IOCFR50.36.

ANO-1 ITS 1/2812000INSERT



ECCS-Shutdowf B 3.5.3

BASES

and controls to ensure an OPERABLE flow pa4 rhapable of 

taking suction from the BWST a transfevi! suction to the

(atr 

evir

I nd conditions rA_ such that the 
(prob blty of an eve-n requiring FI.l,2 xijectlon Is 

extremely low. Core cooling requirements in NODE 5 are 
addressed by LCO 3.4.7, "RCS Loops--OoE 5, Loops Filled," 
and LCO 3.4.8, "RCS Loops-NODE 5, Loops Not Filled.* 
NODE 6 core cooling requirements are addressed by LCO 3.9.4, 

"-S•ecal Wtca nd Coolant Circulation-High Water Level,6 and 

Ld (DR) .9.5, " and Coolant Circulation-Low Water Level.

ACTIONS
If no LPI s, train is OPERABLE, the unit is not 
prepared totrespon to to ontinue cooldown using 

Aw~ p'u*respu(Cc

Rev 1, 04/07195BWOG STS 
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<INSERT B3.5-21A' 

This LCO is modified by a Note that allows a Decay Heat Removal 
(DHR) train to be considered OPERABLE during alignment, when 
aligned, or when operating for decay heat removal, If it Is capable of 
being manually (locally or remotely) realigned to the LPI mode of 
operation and Is not otherwise Inoperable. This provision is necessary 
because of the dual requirements of the components that comprise the 
low pressure Injectionldecay heat removal system.

ANO-1 ITS INSERT 1/28/200



/ •L (continued) 
the LPI pumps and .0 .•hea-exchangers. The STime 

of immedltel _which would initiate act 
+ a eas one Q.I to OPERABLE a5 

that prompt action is taken to restore the re 

capacity. Normally, in MODE 4, reactor decay 

removed by an LPI train operating with suctio 

If no LPI train is OPERABLE for this function 

heat must be removed by some alternate method 

of the steam generator(s). The alternate me•a 

oa. removal must iontinue t henoperable U2 
onEF IIMma ers ored to operation so thi 

+ o i D R is crovided.

With both DHR pumps and heat exchangers lnope 

be unwise to reaui mt-hue09 to go to NODE 
If remo val system is the LPv 

operating in the DR mode. Therefore, the a; 

action Is to initiate measures to restore onI 
6 R and to continue the actions until I 

restore-to OPERABLE status.  
vis, Lr s.5 - 22Ao-,,,

?SLI

ECCS-Shutdown B 3.5.3 

Qd LC 

completion 'ctt 
Ion to restore 
tatus, enslu 3 

heat must be 
n from the RCS.  

reactor decay 
such as use 

nz, of h, eL.T..,.•. •',.  

.1 CUPI (hA~t )V 
Lt conti(-riiUcTrO 

erable, it would 
5, where the eL• 
trains 

)propri ate L tt i e ECCS LPISTI'_ýrad 
the is edi~e 

Seait 

Initiate actions 
tan is not 4cf'O.  

ýrt not L eAct 

experience, to 
an orderly manner e•it 

edit~

(continued)
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<INSERT B13.-22A'

Required Action C2 requires that the unit be placed In MODE 5 within 24 hours.  
This Required Action Is modified by a Note that states that this Required Action Is 
only required to be performed If one DHR train Is OPERABLE. This Required 
Action provides for those circumstances where the LPI trains may be Inoperable 
but are otherwise capable of providing the necessary decay heat removal. Under 
this circumstance, the prudent action is to remove the unit from the Applicability 
of the LCO and place the unit In a stable condition In MODE 5. The Completion 
Time of 24 hours is reasonable, based on operating experience, to reach MODE 
5 In an orderly manner and without challenging unit systems.

ANO-1 ITS INSERT 112812000



ECCS-Shutdown B 3.5.3

BASES (continued) 

SURVEILLANCE SR 3.3.  

RLEQUIIREMENTS The app'ltible Surveillance descriptions from Bae A3_ ._t 

_____ 1 .Jhti SR is MafEMO Ey a Note that allolva ,2.) 

-- -tr-- --to be considered OP.ERABLE d~uri~ng alignm~ent an. .  

opefation for DHR, if cap able of being m anually realigned 
ftre L4 te.or local) to the'43Zmode of operatio~n and not 

_•.• Lenris 0nprbe hIs alljows operation in the.OHR code 

TJ-P•_ duming NODE 4, if necessary.

REFERENCES The applicable references from Bases 3.S.2 apply.

Rev 1, 04/07/9S
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BWST 
B 3.5.4 

£ 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.4 Borated Water Storage Tank (BWST) 

BASES 

BACKGROUND The BWST supports the ECCS and thte r c S d stem6 

by providing a source of borated water or CS and 

a A.spray pump operation. In addition, the BWST 

(OCpp$ buiA uiesb••oated water to the refuelingfueling 

operations.  

The BWST supplies two ECCS trains, each by a separate, 

redundant supply header. Each header also supclies one 

train of the Spray System. A eiit 

Peamr -6us1J' motor operated iso ation valve is provided -n each hea er to 

allow the operator to isolate the BWST from the ECCS after 

the ECCS ump suction has been transferred to the 

ý-um following depletion of the BEWST during a 

coo ant accident (LOCA). Use of a single BlST to 

supply both ECCS trains is acceptable because the BWST is a 

passive component, and passive failures are not assumede e~ t 
I - %X '1V FvsfrA Es to occur 

ctincidentally with the .esign Basis Accident (OBA).  

E'CcS nd cc tainmet sprayu ps rj ovidef. with / 

Kitnci " flow equireqrents wh n opera ing at srdtoff heu 

con itons./

This LCO ensures that: 

a. The BWST contains sufficient borated water to sup rt 

the ECCS during the injection phase; 1 eotfX 

b. Sufficient water volume exists in the suMP 

to su art continued operation of the and 
fpray at the time of trqnsfer to the 

adrecrcuatiOn 
mode ofca 

and 

c. The reactor remains •llowing a LOA.  

I nsufficient water invent the BWST could result in 

insufficient cooling the ECCS when the transfer 

to the recirculation mode occurs.  

(continued)
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BDWST 
B 3.5.4 

BASES 

BhCMROUcD Improper boron concentrations could result in a reductie Af 

_continuedj-* excessive boric acid s & Oet 
owng a LOCA, as well as excessive cau c stres 

ý ý a _0I S ý5) corlrowsion of mechaia lcomponents anfd systems inside

APPLICABLE During accident conditions. the BWST provides a source of 
SAFET ANALYSES borated water to the high pressure in"' ectn (HPI), low 

ress I nection LPI an spray:. pumps. As 
-such t "rvdes coolling and depressurization, 

((c~~L~o? auIi! cor co VU, a reac nt inentory and is a source of 
negai ve reactivity for reactor shutdown. The design basis 

transients and applicable safety analyses concerning each of 

these systems are discussed in the Applicable. Safety 
Onalyses section of B 3.5.•2 

arrr~...nflFFt F.5 . - pray and

4Mi

o snems. hw anapses a es 

so oen s ore rl 

"ent inut s e operator a equate time to Prepare 
for swi c over t sup recirculation.  

A second factor that affects the minimum required BMST 
volume is the ability to support continued ECCS pump 
operation after the manual transfer to recirculation occurs.  
When ECCS pump suction is transferred to the sump, there 
must be sufficient water in the -sump to ensure net 
€ositive suction head MNPSH) for the LPI andA 

spray pumps. This RPSH calculation is descr 6e MON -tekA 

(Ref. 1), and the amount of water that enters the sump fro 

the B aST nd oer sources 's one of te int assumptions.  
e-5-1fic.o-Ohe S$W 4 mhe ma 1-60a41 €otr_;eese-s. -- ! %F_._ _A 

ca cu ation does not take credit for more than the minimum 'bit 

volume aj[[ rj)fro3 the BWST.

The third factor is that the volume of water in the BWST 
must be within a range that will ensure the solution in the

(continued)
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<INSERT B3.5-25A.  

These levels correspond to a volume of approximately 375,096 gallons and 

405,090 gallons, respectively. These parameter values do not contain an 

allowance for Instrument uncertainty. Additional allowances for Instrument 

uncertainty are Included In the Implementing procedures.

ANO-1 ITS INSERT 1128/2000



OWST B 3.5.4

BASES 

APPLICABLE sump following a LOCA is within a specified pK range that 

SAFETY ANALYSES will minimize the evolution of iodine and the effect of 

(continued) chloride and caustic stress corrosion cracking on the 
mechanical systems and components. vdui 

The 2(270/~ppm limiat for _ established to ensure that, reolloeing-nLOC, with a minimu 
BaST level, the reactor will reaina subc-rtica. in the cold 

l g mixtng of the BW -snd Reactor Coolant 

S" 
• l'C~~~~~tsunusalo' rousreallse •,nrwn~rmte;¢eJ-• ++ 

physteml crCS ater volum C are aass 

The minimum and maximum ltmits both ensure 

that the solution in the sump following a LOCA is within a" 

splevfed tpH range that will minm itze the evolution of 

iodine and the effect of chloride and caustic stress 
€orrs acking on the mechanical systems and components.  

The mini ppm maximum limit for boron concentration in the 

BW/ST is al so based on the potential for boron precipitation 
in the core during the long term cooling period' following a 

LOCA. For a cold leg break, the core ditssipates heat by 
pool nucleate boiling. Because of this boiling phenomenon 
in the core, the boric achd concentration will increase in 
this region. If allowed to proceed in this manner, a ponts 
may be reached where boron precipitation will occur in the inheorediutiong fhelow ah ng t her coingSstmt p reve fllwnt 

. F.- or. o LOCA emergency procedures direct the operator to pooals nucleateoilng Becpatuse of theLi ste boiin phenoenon 

this condition by establishing a forced flow path through 
the core regardless of break location. These procedures are 

based on the minimum time in which precipitation could 
occur, assuming that maximum boron concentrations exist in 

the borated water sources used for injection following a 
LOCA.  

Boron c entr ons in th ST If t (imit 
CCoU esul nprecipi ion earllýef thsa~n oafs ed in he 

ys is.  

(continued)
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<INSERT 83.8-26A> 

The fourth factor Is that the volume of water In the BWST must be flmited 
to ensure that the resulting post-LOCA maximum reactor building water 
level Is less than that used for environmental qualification of safety 
related components In the reactor building.  

.cINSERT B3.5-26B> 

B&W has evaluated the flowpath Inherent In the reactor vessel Internals, 
commonly called the leakage gap Ilowpath, and demonstrated that the 
flowpath would be sufficient by Itselfto preclude boron precipitation 
(Ref. 2). As a secondary measure,

ANO-1 ITS INSERT 112812000



BWST 
B 3.5.4 

BASES 

APPLICABLE The 40"F lower limit on the temperature of the solution in 

SAFETY ANALYSES the EWST was established to ensure that the solution will.  

(continued) not freeie. s empera ure a so e ps Fprerent% oro •|I•S~~~~c 15,nd ens yht wat' in~ect on in the -- • 

Kh S '•-- • vI • tor ves • will no e colderthan th owest " •'••ueC°: r asumed w~eator •essel scts analyE .  
-r_ Me 9e 23 T *nGa -A..eI et 2nl is.- Te)• p 

F per limi anf the teprte T otnts 
.. cosistent with the maxtmum'ý water temperature 

ADO 2 ad 1 TO eri I valu of the pirameters ntated SR 

In MODE he OWST satisfI@A'X~riterion 3 of t .

The BWST exists to ensure that an adequate suppl of borated 
t.--"-" •water available to cool and de ressurize th 

n the event oa a ;BA; to cool and cover ecore 'the 
Gevent of a LOCA thereby ensuring the reactor remains 

Sofollowing a DBA; and to ensure an adequate level 
o e'• e sn the sump to support ECCS and Vt 

spray pump operation in the recirculationl md. el 
red OPERABLE, the BWST must meet the I lmits for 

boron concentration, and temperature 
stabliss e in the SRs.  

APPLICABILITY In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements 
Are diated by the ECC$ andx-r • Spray System edw 
OPE I requrements. Since ot t e ECCS and '.  

'Ot.qSpray System must be OPERABLE in MODES 1, 2, 3, 

Pec1ma 4 e BuST must be OPERABLE to support their operation.  

Core cooling requirements in NODE 5 are addressed by 
LCO 3.4.7, "RCS Loops-NODE 5, Loops Filled,' and LCO 3.4.8, 
"RCS Loops-MODE 5, Loops Not Filled," respectively. MOM 6 
core cooling requirements are addressed bý LCO 3.9A,4. esur 

a ant irculation--Hgh water Level,- and LCO 3.9.5, and Coolant Circulation--Low Water Level." ~= 

(continued)
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<INSERT B13.6-27A 

These parameter values do not contain an allowance for Instrument uncertainty.  
Addifonal allowances for Instrument uncertainty are Included in the Implementng 
procedures.
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BWST B 3.5.4

BASES (continued) 

ACTIONS LI 

With either the BWST boron concentration or borated water 

temperature not within limits, the condition must be 

corrected within 6 hours. In this condition, ,eitherthe •d;r 

ECCS nor the Reactor Buildin Spray ste perform its 

o1 es gn functions. Theref ore, prom-t action must b--taken to 

restore the tank to OPERABLE status or to place the Ain ir 7 ai 

a NODE in which these systems are not required. The l 

limit to restore the temperature or boron concentration to 

within limits was developed considering the time required to 

change boron concentration or temperature and assuming that 

the contents of the tank are still available for injection.  

OTI" AIX • With the BWST noperbl reasons other than Condition A 

e..water vle, must be restored to M 
w hin I hour. In this condition-.-nelther 

C, nor he • Spray System can perform its 

Pfe, mr 2?viý 1•,o ---- g- 1nct Fn. herefore, prompt action must be taken to 

rsore th to OPERABLE status or to place the i n_ uný+ eint 
"a M ,he BWST is not required. The al1 e 

Completion Time of I hour to restore the BW1ST to OPERABLE 

status is based on this condition simultaneously affecting 

multiple redundant trains.  

atnot€ I• f thet u 

asoci " """_ 
~rt riotlassociate amefion m ~xe must _D rougtali de 

"f - " - iD tn~ m~ 
n 

1100 dwc eoesnot apply. loach~eveti 
statusmust be brought to at least MODE 3 within 

6 hours and o--MDE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the requiredA g) fondtions-f - ull 

power conditions in an orderly manner and without un•t chall1engi ng 9;a systems. ••' 

(continued)
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BWST 8 3.5.4

BASES (continued)

SURVEILLANCE "ToAItneu•u•e
Verification every 24 hours that the EWST water temperature 
is within the specified temperature band ensures that the 

r' Tt.wl nr-KB1pTrec ieitate/ E) fluid will not freez 
ff-u-eMp peratwe entel ng the Vactor vYe le wi ,riot 
co er than Assumed C the reator vesse tres (na s' 
an 'the fluid temperature e rwing "e reaor elwill 

at e a oer an assm I analysis. The 
4 our Trequency iosisu cy e erlhmperature 

chan e that Would a roach either te erature limi n

The SR is modified by a Note that requires the Surveillance 
to be performed only when ambient air temperatures are 
outside the operating temperature limits of the BWST. With 
ambient temperatures within this band, the BWST temperature 
should not exceed the limits.

SR 3..4.2/e"-/ 

> 3S'Yefasd Verification every 7 days that the BWST contained is 
kitifn tbex-gar~e de fn ensures that a sufficient initial 
su is available for injection and to support continued f 0 pump operation on recirculation.v Since the BWST 
is normally stabl , rovi wit .ow eve arm a 
u7 day Frequency h eben shown to be appropria e through 

e• INSEI-T 813S-25 " operating experience. eud

eJL'z 

eel 'x

, 27 Verif 

2270 epM rea 
- react

BWOG STS

ication every 7 days that the boron concentration of 
pWST fluit sgrw a-di ensures t heJ 
or will :: mal following a LOCA.iSince the 

S3t s normal iaysv i, a 7 day sampling Frequency 
ipropriate and has been shown to be acceptable through 
tting experience.

r4 eyv 1, 0ý4/07/95ý

nr-w
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<INSERT 03.6-49A> 

These parameter values do not contain an allowance for Instrument 
uncertainty. Additional allowances for Instrument uncertainty are 
Included In the Implementing procedures.  

<INSERT B$.6-29B> 
L 

These levels correspond to a volume of approximately 375,096 gallons 
and 405,090 gallons, respectively. These parameter values do not 
contain an allowance for Instrument uncertainty. Additional allowances 
for Instrument uncertainty are Included In the Implementing procedures.  

<INSERT 03.5.-29C:, 

These parameter values do not contain an allowance for Instrument 
uncertainty. Additional allowances for Instrument uncertainty are 
Included In the Implementing procedures.
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