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Ladies and Gentlemen:
In accordance with the provisions of 10 CFR 50.90, Southern Nuclear Operating Company (SNC)
submitted a proposed amendment to the Farley Nuclear Plant (FNP) Unit 1 and Unit 2 Technical
Specifications (TS) in a letter dated December 1, 1998. The amendment request addressed the required
Technical Specifications changes associated with the replacement of the current Westinghouse Model 51
steam generators with the Westinghouse Model 54F. Revision 1 to the December 1, 1998 letter was
submitted in a letter dated April 21, 1999. Supplemental information was provided on the Reactor Coolant
System (RCS) Leak Before Break calculation results in a letter dated October 18, 1999. Since the date of
these submittals, one minor change has been identified in the steam generator replacement submittal
package and the final version of the Farley Improved Technical Specifications (ITS) has been submitted.
A revised basis for the proposed change is provided in Attachment 1 and a revised significant hazards
evaluation is provided in Attachment 3. The conclusions presented in our December 1, 1998 letter remain
unchanged. Revision was required to reflect changes made to the Farley ITS submittal since the April 24,
1998 ITS submittal. These change are: 1) the use of the Steam Generator (SG) Narrow Range level
indication, instead of the SG Wide Range level indication, for determining the minimum SG water level
required when using a SG as a heat sink during Mode 3 (TS 3.4.5), and 2) an adjustment to the RCS
Specific Activity limit from 0.15 to 0.30 gCi/gm Dose Equivalent 1-131. These changes are indicated with
revision bars.
The proposed Technical Specifications changes (marked-up and typed pages), Attachment 2, are based on
the ITS format as submitted in the SNC to NRC letter dated October 18, 1999, "Joseph M. Farley Nuclear
Plant, Conversion to the Improved Technical Specifications - Transmittal of Clean-Typed Copy." Two
sets of markups and typed pages are provided. The set for Unit 1 reflects the Technical Specifications
pages for the period of time after the replacement of Unit 1 steam generators in spring 2000 and before
replacement of Unit 2 steam generators in spring 2001. The set for Unit 2 reflects the Technical
Specifications pages after both Unit 1 and Unit 2 steam generators have been replaced.
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A minor change to page 4.1-24 of the NSSS Licensing Report submitted as Attachment 4 to the December
1, 1998 letter is required. Table 4.1.1-5, "Large Break LOCA Containment Data Used for Calculating
Containment Pressure," is updated to reflect the addition of SG lower access platforms to be installed with
the replacement SGs. The updated Table 4.1.1-5 on page 4.1-24 is provided in Attachment 4.
SNC has determined that the proposed changes will not significantly increase the amount of any effluent
which may be released offsite and that there is no significant increase in individual or cumulative
occupational radiation exposure. The proposed license amendments will not significantly affect the quality
of the human environment. A copy of the proposed changes has been sent to the Alabama State Designee,
in accordance with 10 CFR 50.91(b)(1). Southern Nuclear Operating Company requests NRC approval of
the proposed licensing changes by January 4, 2000. The Unit 1 amendment should become effective prior
to entering Mode 5 following refueling for Cycle 17 (Spring 2000), and the Unit 2 amendment should
become effective prior to entering Mode 5 following refueling for Cycle 15 (Spring 2001).
Mr. D. N. Morey states that he is a Vice President of Southern Nuclear Operating Company and is
authorized to execute this oath on behalf of Southern Nuclear Operating Company and that, to the best of
his knowledge and belief, the facts set forth in this letter and attachments are true.
If you have any questions, please advise.
Respectfully submitted,
SOUTHERN NUCLEAR OPERATING COMPANY

Dave Morey
Sworn to and subsc

ed before me this!Iay of

/

"L Notary Public V

My Commission Expires: w
CHM/maf:
Enclosures:
1.
2.
3.
4.
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cc:

Southern Nuclear Operating Company
Mr. L. M. Stinson, General Manager - Farley
U. S. Nuclear Regulatory Commission, Washington, D. C.
Mr. L. M. Padovan, Licensing Project Manager - Farley
U. S. Nuclear Regulatory Commission, Region II
Mr. L. A. Reyes, Regional Administrator
Mr. T. P. Johnson, Senior Resident Inspector - Farley
Alabama Department of Public Health
Dr. D. E. Williamson, State Health Officer

Attachment 1
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Basis for Proposed Changes

Joseph M. Farley Nuclear Plant Units 1 and 2
Steam Generator Replacement Related Technical Specifications Change Request
Revision 2 to December 1, 1998 Submittal

Basis for Proposed Changes
The proposed Technical Specifications changes are summarized in the attached table. The proposed
changes are based on analyses and detailed evaluations which support the replacement of the current
Westinghouse Model 51 steam generators (SG) with a Westinghouse Model 54F.
To support replacement of the Farley Nuclear Plant (FNP) Westinghouse Model 51 SG with a
Westinghouse Model 54F, Southern Nuclear Operating Company (SNC) has completed a comprehensive
program to re-analyze or evaluate Loss of Coolant Accident (LOCA), non-LOCA, thermal hydraulic and
nuclear safety aspects of the Nuclear Steam Supply System (NS SS) and Balance of Plant (BOP)
structures, systems and components. Major NSSS components (e.g., reactor vessel, pressurizer, Reactor
Coolant Pumps (RCP), new steam generators) and BOP components (e.g., turbine, generator, Main Steam
Isolation Valves (MSIV), condensate and feedwater pumps), and major systems and sub-systems (e.g.,
safety injection, auxiliary feedwater, Residual Heat Removal (RHR), electrical distribution system,
emergency diesel generators, containment cooling, auxiliary cooling water, ultimate heat sink) have been
assessed with respect to bounding conditions expected for operation with the new SGs. Reactor trip and
Engineering Safety Features (ESF) actuation setpoints and allowable values have been assessed, and the
proposed changes will provide adequate protection for all design basis events. Control systems (e.g., rod
control, pressurizer pressure and level, turbine overspeed, steam generator level, steam dumps) have been
evaluated for operation with new SGs installed and acceptable results were obtained.
The steam generator replacement analytical techniques (methodology and tools) and engineering efforts
were performed in accordance with the licensing bases that currently exist for FNP. The Westinghouse
Best Estimate LOCA (BELOCA) methodology was used to analyze the effects of the Model 54F SG. This
analysis demonstrates that FNP continues to meet the criteria of 10 CFR 50.46 for LBLOCA. Where
applicable, iodine spiking was considered in radiological assessments as described in NUREG-0800. For
other selected analyses or evaluations, the specific analytical techniques used for SG replacement are
referenced or discussed in the NSSS and BOP licensing reports.
The changes in trip setpoints have resulted from new SG design differences and analyses performed to
support operation with the new SGs. The associated allowable values were modified to be consistent with
the setpoint changes. The results of the analysis and FNP specific setpoint calculations conclude that since
all acceptance criteria continue to be met, the proposed setpoint values are acceptable.
The RCS Operational Leakage criteria for SGs on Unit 1 are adjusted to match the current limits approved
for Unit 2 of 150 gpd from any one SG and 450 gpd from all SGs. These limits agree with the current
guidance of EPRI and NEI for leakage. The RCS Specific Activity limit was adjusted from 0.30 to 0.5
[Ci/grn. All radiological analyses were performed using a value of 1.0 RCi/gm RCS Specific Activity and
1 gpm (1440 gpd) RCS Operational Leakage for SGs, thus bounding the proposed Technical Specifications
limits. The calculated offsite doses continue to meet the acceptance criteria of NUREG-0800.
The SG Tube Surveillance Program and SG Tube Inspection Report requirements of the Technical
Specifications are revised to remove the reference to sleeving, Alternate Repair Criteria and F* SG tube
plugging criteria. These options are not applicable to the new Model 54F SG since a new tube material is
being used. Tube plugging will be the method to correct a SG tube defective condition in the Model 54F.
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In the SG Tube Surveillance Program acceptance criteria for Preservice Inspection, the unnecessary
restriction that the preservice inspection be performed after the field hydrostatic pressure test and prior to
power operation is being removed. The proposed change affects only the schedule for performing the
preservice inspection of tubing in the replacement SGs. This proposed change is in compliance with the
requirements of Regulatory Guide 1.83, Revision 1, and Section XI of the ASME Boiler and Pressure
Vessel Code. The proposed change continues to ensure that preservice inspection of replacement SG tubes
will be performed to establish the baseline condition of SG tubing. Also, the inspection, as required, will
still be performed prior to the resumption of service following the SG replacement and thus ensures that
subsequent inservice inspections will provide evidence of structural degradation of SG tubes.
In addition, the proposed schedule change does not reduce the effectiveness of the eddy current baseline
inspection. The shop-performed eddy current examinations will be performed after the required ASME
Section III hydrostatic pressure test. The hydrotest will be conducted at a test pressure of 1.25 times the
design pressure. Subsequent to installation of the replacement SG, system hydrostatic pressure tests must
be performed in accordance with ASME Section XI. These test pressures are substantially less than the
Section III hydrotest and will not affect the results of the preservice baseline eddy current examinations.
Fwially, the proposed change, as discussed above, is similar to and consistent with the baseline inspection
philosophy already approved by the NRC for other operating nuclear power plants. This exact change was
approved by the NRC for North Anna Units 1 and 2 in a Safety Evaluation dated December 4, 1991.
The minimum SG water level required when using a SG as a heat sink during Mode 3, is adjusted from 28
% to 30 % narrow range scale (NR), and is adjusted for Modes 4 and 5 from 74 % to 75 % wide range
scale (WR) based on the new SGs and the Farley specific uncertainty calculation. This change maintains
the current margin necessary to ensure an adequate heat sink.
The Containment Leakage Rate Testing Program and Containment Systems Bases are revised to reflect the
change in the LOCA analyses peak calculated containment internal pressure for LOCA (Pa) from 43 to
43.8 psig. The Bases are also revised to reflect the decrease in the Main Steam Line Break (MSLB)
analyses peak calculated containment internal pressure from 52.4 to 52.0 psig. The LOCA and MSLB
mass and energy release results remain bounded by the containment design pressure of 54 psig.
The Containment Systems Bases revision also reflects the decrease in the MSLB analyses peak calculated
containment internal temperature from 383 to 367°F. The analyses resultant composite pressure and
temperature profiles are sufficiently bounded by the existing Environmental Qualification (EQ) report
requirements.
It is noted that the proposed Technical Specifications changes (marked-up and typed pages) are based on
the improved TS format as submitted in the SNC to NRC letter dated October 18, 1999, "Joseph M. Farley
Nuclear Plant, Conversion to the Improved Technical Specifications - Transmittal of Clean-Typed Copy."
Additional minor editorial, typographical and format changes to the Bases and Programs sections are
identified in the Technical Specifications, Bases and Programs sections mark-ups.
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FNP Units 1 and 2
Summary of Technical Specifications Changes for Steam Generator Replacement
ITS Section
Table 3.3.1-1
Table 3.3.2-1

Description
SG Low-Low Level Trip Setpoint
from 25% to 28% NR
and its Allowable value
from 24.6% to 27.6% NR.
SG High-High (P-14) Trip Setpoint
from 78.5% to 82% NR
and its Allowable value changed
from 78.9% to 82.4% NR.

Justification
The change in setpoints resulted from
analytical values associated with
replacement SG design differences and
new analyses. The allowable value
changes complement the setpoint
changes. The setpoint calculations are
based on FNP specific instrumentation
uncertainty allowances. These changes
provide acceptable results for all
affected transients and accidents as
described in WCAP 15098.

3.4.13
B 3.4.13

Set RCS Operational Leakage for SGs
at 150 gpd from any one SG and 450
gpd from all SGs. (Unit 1 only)

The leakage limits are adjusted to match
the current limits approved for Unit 2.
These limits agree with the current
guidance of EPRI and NEI and ensure
integrity of the SG tubing. In addition,
these leak rates are bounded by
conservative analyses assumptions.

3.4.16
Fig. 3.4.16-1
B 3.4.16
B 3.7.16

Change RCS Specific Activity Dose
Equivalent Iodine (DEI) from 0.30 to
0.5 RCi/gm.

Radiological analysis performed for RSG
used a value of 1.0 RCi/gm, and the
accident analyses results (doses)
demonstrate doses do not exceed the
limits.

5.5.9

The SG Tube Surveillance Program
inspectance criteria for Preservice
Inspection is revised to remove the
unnecessary restriction that the
preservice inspection be performed
after the field hydrostatic pressure test
and prior to power operation.

The proposed change is similar to and
consistent with the baseline inspection
philosophy already approved by the NRC
for other operating nuclear power plants.
The schedule change will afford required
preservice test, i.e., hydrostatic testing
and tube inspections.

5.5.9
5.6.10

Change the SG Tube Surveillance
Program and the SG Tube Inspection
Report to remove reference to sleeving,
Alternate Repair Criteria, and F*.
(F* is a Unit 2 only change)

The existing options for sleeving and
Alternate Repair Criteria are not
applicable to the new Model 54F SG;
i.e., since a new tube material is being
used, the current technical basis is no
longer applicable.

I
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FNP Units 1 and 2
Summary of Technical Specifications Changes for Steam Generator Replacement
ITS Section
3.4.5
B 3.4.5

Description
Change the minimum SG water level
required when using a SG as a heat
sink during Mode 3 from 28% to 30%
NR.

3.4.6
B 3.4.6
3.4.7
B 3.4.7

Change the minimum SG water level
required when using a SG as a heat
sink during Modes 4 and 5 from 74%
to 75% WR.

B 3.6.1
B 3.6.2
B 3.6.4
B 3.6.5
B 3.6.6
5.5.17

Revise peak calculated containment
internal pressure for LOCA (Pa) from
43 psig to 43.8 psig.
Revise peak calculated containment
internal nressure and temnerature -For $1
MSLB from 52.4 to 52.0 psig and 383
to 367 0F.

Justification
4
Page
The change in TS criterion for minimum
indicated level resulted from analytical
values and analysis associated with steam
generator replacement design differences.
This value provides the current margin
necessary to ensure an adequate heat
sink, i.e., tubes are covered. The
criterion includes FNP specific
instrument uncertainties.
The revised Pa acceptance criterion
referenced in the Containment Leakage
Rate Testing Program and Bases reflects
the results of new containment analysis
performed for steam generator
replacement. The analysis results show
that containment design limits are not
exceeded.
The peak pressure and temperature
MSLB analyses results do not exceed
containment design limits. Composite
LOCA and MSLB results do not
invalidate EQ of safety-related electrical
equipment.
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Technical Specifications Changed Paaes
Technical Specifications Pages for Unit 1 Replacement - Changed Pages List
Technical Specifications Pages for Unit 1 Replacement - Marked-up Pages
Technical Specifications Pages for Unit 1 Replacement - Typed Pages
Technical Specifications Pages for Unit 2 Replacement - Changed Pages List
Technical Specifications Pages for Unit 2 Replacement - Marked-up Pages
Technical Specifications Pages for Unit 2 Replacement - Typed Pages

Joseph M. Farley Nuclear Plant
Steam Generator Replacement Related Technical Specifications Change Request

Revision 2 to December 1, 1998 Submittal

Unit 1
Changed Pages List
The pages provided in this section will be issued prior to Unit 1 entering MODE 5 for
Cycle 17 (Spring 2000).
Pages noted with an '*' have changed only due to information rolling over from one page
to another.
Page

Revision

Page

3.3.1-17
3.3.2-11
3.4.5-2
B 3.4.5-5
B 3.4.5-6
3.4.6-2
B 3.4.6-5
3.4.7-1
3.4.7-2
B 3.4.7-1
B 3.4.7-2
B 3.4.7-4
B 3.4.7-5
3.4.13-1
B 3.4.13-2

Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace

B 3.4.13-3
B 3.4.13-4
3.4.16-1
3.4.16-2
3.4.16-4
B 3.4.16-1
B 3.4.16-2
B 3.4.16-3
B 3.6.1-2
B 3.6.2-2
B 3.6.4-1
B 3.6.5-2
B 3.6.5-3
B 3.6.6-3
B 3.7.16-1

*
*

*

Revision

Page

Revision

Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace

5.5-5
5.5-6
5.5-7
5.5-8
5.5-9
5.5-10
5.5-11
5.5-12
5.5-13
5.5-15
5.5-17
5.5-18
5.5-24
5.6-5
5.6-6

Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace

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

FUNCTION
11.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

TRIP
SETPOINT

Reactor Coolant
Pump (RCP)
Breaker Position
a.

Single Loop

I(g)

1 per RCP

N

SR 3.3.1.12

NA

NA

b.

Two Loops

1 (h)

1 per RCP

M

SR 3.3.1.12

NA

NA

12.

Undervoltage
RCPs

1(0

3

M

SR 3.3.1.6
SR 3.3.1.10

> 2640 V

13.

Underfrequency
RCPs

1(0

3

M

SR 3.3.1.6
SR 3.3.1.10

Ž_56.9 Hz

14.

Steam
Generator (SG)
Water Level
Low Low

1,2

3 per SG

E

SR
SR
SR
SR

2680 V

_57 Hz

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

(f)

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

(g)

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

(h)

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

(k) Unit 1 only (after Steam Generator Replacement)
(1) Unit 2 only (before Steam Generator Replacement)

Farley Units 1 and 2

3.3.1-17

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

ESFAS Instrumentation
3.3.2

82.4% (h)
_<
_<
78.9% 0i)

Table 3.3.2-1 (page 4 of 4)
Engineered Safety Feature Actuation System Instrumentation
I1
|

APPLICABLE
MODES OR
OTHER
SPECIFIED
FUNCTION

REQUIRED
t'WAKI.- ,lkI

C

/'• t'•l •. I I'• I "I"I t'•. I• I I-•

SURVEILLANCE
REQUIREMENTS |

ALLOWABLE
VALUE

TRIP

SETPOINT
5.

6.

Turbine Trip and
Feedwater Isolation
a.

Automatic Actuation
Logic and Actuation
Relays

1,2

2 trains

H

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

b.

SG Water Level
High High (P-14)

1,2

3 per SG

I

SR
SR
SR
SR

c.

Safety Injection

3.3.2.1
3.3.2.4
3.3.2.7
3.3.2.9

NA

< 82% (h)

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

< 78.5% (0)

Auxiliary Feedwater

a.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

2 trains

G

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

b.

SG Water Level
Low Low

1,2,3

3 per SG

D

SR
SR
SR
SR

c.

Safety Injection

d.

Undervoltage
Reactor Coolant
Trip of all Main

NA

NA

3.3.2.1
3.3.2.4
3.3.2.7
3.3.2.9(g)

Refer to Function 1 (Safety Injection) for all initiation functions and requirements.
1,2

3

I

SR 3.3.2.5
SR 3.3.2.7
SR 3.3.2.9

1

2 per pump

J

SR 3.3.2.10

Pump

e.

Feedwater Pumps
7.

NA

ESFAS Interlocks
a.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

2 trains

L

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

b.

Reactor Trip, P-4

1,2,3

1 per train, 2
trains

C

SR 3.3.2.6

NA

NA

c.

Pressurizer
Pressure, P-1 1

1,2,3

3

K

SR 3.3.2.4
SR 3.3.2.7

< 2003 psig

< 2000 psig

Tavg - Low Low, P-12

1,2,3

1 per loop

K

SR 3.3.2.4
SR 3.3.2.7

>_542.6°F
< 545.4°F

_543°F
_545°F

d.

(Decreasing)
(increasing)

(g) Applicable to MDAFW pumps only.

Farley Units 1 and 2

(h) Unit 1 only (after Steam Generator Replacement)
Unit 2 only (before Steam Generator Replacement)
3.3.2-11

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

I

RCS Loops -MODE 3
3.4.5
ACTIONS

C.

D.

COMPLETION TIME

REQUIRED ACTION

CONDITION

Restore required RCS
loop to operation.

1 hour

C.2

De-energize all control
rod drive mechanisms
(CRDMs).

1 hour

D.1

De-energize all CRDMs.

Immediately

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RCS loop to
OPERABLE status and
operation.

Immediately

One required RCS loop
not in operation, and
reactor trip breakers
closed and Rod Control
System capable of rod
withdrawal.

C.1

Two required RCS loops
inoperable.

OR

AND
OR
D.2
No RCS loop in
operation.
AND
D.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR 3.4.5.1

Verify required RCS loops are in operation.

12 hours

SR 3.4.5.2

Verify steam generator secondary side water levels
o (narrow range) for required RCS loops.
are'-_-

12 hours

SR 3.4.5.3

Verify correct breaker alignment and indicated power
are available to the required pump that is not in
operation.

7 days

x

"a" >:[ Unit I only: 30 %] [Unit 2 only: 28 %]
/

Farley Units 1 and 2

3.4.5-2

ir

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Loops - MODE 3
B 3.4.5

BASES
ACTIONS

C.1 and C.2

(continued)

inadvertent control rod withdrawal. This mandates having the heat
transfer capacity of two RCS loops in operation. If only one loop is in
operation, the RTBs must be opened.
The Completion Times of 1 hour to restore the required RCS loop to
operation or de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to risk for
an undue time period.
D.1, D.2, and D.3
If two required RCS loops are inoperable or no RCS loop is in
operation, except as during conditions permitted by the Note in the
LCO section, all CRDMs must be de-energized by opening the RTBs
or de-energizing the MG sets. All operations involving a reduction of
RCS boron concentration must be suspended, and action to restore
one of the RCS loops to OPERABLE status and operation must be
initiated. Boron dilution requires forced circulation for proper mixing,
and opening the RTBs or de-energizing the MG sets removes the
possibility of an inadvertent rod withdrawal. The immediate
Completion Time reflects the importance of maintaining operation for
heat removal. The action to restore must be continued until one loop
is restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.5.1
This SR requires verification every 12 hours that the required loops
are in operation. Verification includes flow rate, temperature, and
pump status monitoring, which help ensure that forced flow is
providing heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the operator in
the control room to monitor RCS loop performance.
SR 3.4.5.2
SR 3.4.5.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side narrow
range water level is
r required RCS loops. If the SG

> [Unit I only: 30 %] [Unit 2 only: 28 % ]
I

Farley Units 1 and 2

B 3.4.5-5

I
I

(continued)
Revision 0

[ Unit 1 only: 30 %] [Unit 2 only: 28 % ]

RCS Loops - MODE 3
B 3.4.5

-

I

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.5.2

(continued)

secondary side narrow range water level is L,21 ohe tubes may
become uncovered and the associated loop may not be capable of
providing the heat sink for removal of the decay heat. The 12 hour
Frequency is considered adequate in view of other indications
available in the control room to alert the operator to a loss of SG
level.
SR 3.4.5.3
Verification that the required RCPs are OPERABLE ensures that
safety analyses limits are met. The requirement also ensures that an
additional RCP 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 the required RCPs.

REFERENCES

Farley Units 1 and 2

None.

B 3.4.5-6

Revision 0

RCS Loops - MODE 4
3.4.6
ACTIONS
CONDITION
B.

REQUIRED ACTION

One required RHR loop
inoperable.

COMPLETION TIME

B.1

Be in MODE 5.

24 hours

C.1

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one loop to OPERABLE
status and operation.

Immediately

AND
Two required RCS loops
inoperable.
C.

Required RCS or RHR
loops inoperable,

OR
AND
No RCS or RHR loop in
operation.

C.2

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.6.1

Verify one RHR or RCS loop is in operation.

12 hours

SR 3.4.6.2

Verify SG secondary side water levels are>
(wide range) for required RCS loops.

12 hours

SR 3.4.6.3

Verify correct breaker alignment and indicated power
are available to the required pump that is not in
operation.

7 days

__.
[ Unit 1 only: 75 %] [Unit 2 only: 74 % ]

Farley Units 1 and 2

3.4.6-2

I

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Loops - MODE 4
B 3.4.6
BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.6.2

I

SR 3.4.6.2 requires verification of SG OPERABILITY. SG
OPERABILITY is erified by ensuring that the secondary side wide
range water level is 'o4%. If the SG secondary side wide range
water level i
o.,4,the tubes may become uncovered and the
associated loop may not be capable of providing the heat sink
necessary for removal of decay heat. The 12 hour Frequency is
considered adequate in view of other indications available in the
control room to alert the operator to the loss of SG level.
SR 3.4.6.3
Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operation, if needec I,
to maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker alignment and
power available to the 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
experience.

REFERENCES

None.

<[Unit I only: 75 %] [Unit 2 only: 74 %]
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RCS Loops -MODE

5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops--MODE 5, Loops Filled
LCO 3.4.7

a-[ Unit 1 only: 75 %] [Unit 2 only: 74 %]

One residual heat removal (RHR) loop shall be OPERABLE and in
operation, and either:
a.

One additional RHR loop shall be OPERABLE; or

b.

The secondary side water level of at least two steam generators
(SGs) shall be_
wide range).

------------------------------------------------NOTES -------------------------------------1.
The RHR pump of the loop in operation may not be in operation for
< 2 hours per 8 hour period provided:
a.

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

b.

Core outlet temperature is maintained at least 10°F below
saturation temperature.

2.

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

3.

No reactor coolant pump shall be started with one or more RCS cold
leg temperatures < 325 0 F unless:
a.

The secondary side water temperature of each SG is < 500°F
above each of the RCS cold leg temperatures; or

b.

The pressurizer water volume is less than 770 cubic feet (24%
of wide range, cold, pressurizer level indication).

4.

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

5.

The number of operating Reactor Coolant Pumps is limited to one at
RCS temperatures < 110 0 F with the exception that a second pump
may be started for the purpose of maintaining continuous flow while
taking the operating pump out of service.

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

Farley Units 1 and 2

3.4.7-1

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Loops -MODE

APPLICABILITY:

5, Loops Filled
3.4.7

MODE 5 with RCS loops filled.

ACTIONS
CONDITION
A.

REQUIRED ACTION

One RHR loop
inoperable.

A.1

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

A.2

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

B.1

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RHR loop to
OPERABLE status and
operation.

Immediately

AND
Required SGs secondary
side water levels not
within limits.
B.

COMPLETION TIME

OR

Required RHR loops
inoperable.
OR
AND
No RHR loop in
operation.

B.2

[

___________

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.7.1
S R 3.4.7.2

Verify one RHR loop is in operation.
Verify SG secondary side water level is -•o
range)) inn required SGs.

.,,.,,

FREQUENCY
(wide

12 hours
12 hours

'I [Unit 2 only. 74 016

Farley Units 1 and 2

3.4.7-2

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Loops -MODE

5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7 RCS Loops -MODE

5, Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary function of the
reactor coolant is the removal of decay heat and transfer this heat
either to the steam generator (SG) secondary side coolant via natural
circulation (Ref. 1) or the component cooling water via the residual
heat removal (RHR) heat exchangers. While the principal means for
decay heat removal is via the RHR System, the SGs via natural
circulation (Ref. 1) are specified as a backup means for redundancy.
Even though the SGs cannot produce steam in this MODE, they are
capable of being a heat sink due to their large contained volume of
secondary water. As long as the SG secondary side water is at a
lower temperature than the reactor coolant, heat transfer will occur.
The rate of heat transfer is directly proportional to the temperature
difference. The secondary function of the reactor coolant is to act as
a carrier for soluble neutron poison, boric acid.
In MODE 5 with RCS loops filled, the reactor coolant is circulated by
means of two RHR loops connected to the RCS, each loop containing
an RHR heat exchanger, an RHR pump, and appropriate flow and
temperature instrumentation for control, protection, and indication.
One RHR pump circulates the water through the RCS at a sufficient
rate to prevent boric acid stratification.
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 RHR loop for decay heat removal and transport. The flow
provided by one RHR loop is adequate for decay heat removal. The
other intent of this LCO is to require that a second path be available
to provide redundancy for heat removal.
The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop that must be
OPERABLE and in operation. The second path can be another
OPERABLE RHR loop or maintaining two SGs with secondary side
water leves -A
wide range) to provide an alternate method for
decay heat removal via natural circulation (Ref. 1).

Ž [Unit 1 only: 75 %] [Unit 2 only: 74 %]

Farley Units 1 and 2
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RCS Loops -MODE
>: [ Unit 1 only: 75 %] [Unit 2 only: 74 %]

5, Loops Filled

BASES
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the determination
of the time available for mitigation of the accidental boron dilution
event. The RHR loops provide this circulation.
RCS Loops -MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk reduction.

LCO

The purpose of this LCO is to require that at least one of the RHR
loops be OPERABLE and in operation with an additional RHR lo
OPERABLE or two SGs with secondary side water level o wide
range). One RHR loop provides sufficient forced circulation to
perform the safety functions of the reactor coolant under these
conditions. An additional RHR loop is required to be OPERABLE to
meet single failure considerations. However, if the standby RHR loop
is not OPERABLE, an acceptable alterr te method is two SGs with
their secondary side water leve-• (wide range). Should the
operating RHR loop fail, the SGs could be used to remove the decay
heat via natural circulation.
Note 1 permits all RHR pumps to not be in operation _<2 hours per
8 hour period. The purpose of the Note is to permit tests designed to
validate various accident analyses values. One of the tests
performed during the startup testing program is the validation of rod
drop times during cold conditions, both with and without flow. The no
flow test may be performed in MODE 3, 4, or 5 and requires that the
pumps be stopped for a short period of time. The Note permits
stopping of the pumps in order to perform this test and validate the
assumed analysis values. If changes are made to the RCS that
would cause a change to the flow characteristics of the RCS, the
input values must be revalidated by conducting the test again. The
2 hour time period is adequate to perform the test, and operating
experience has shown that boron stratification is not likely during this
short period with no forced flow.
Utilization of Note 1 is permitted provided the following conditions are
met, along with any other conditions imposed by initial startup test
procedures:
a.

No operations are permitted that would dilute the RCS boron
concentration, therefore maintaining the margin to criticality.
Boron reduction is prohibited because a uniform concentration

(continued)
Farley Units 1 and 2
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RCS Loops -MODE
-[Unit 1 only: 75 %] [Unit 2 only: 74 %]B3.7

5, Loops Filled

BASES
APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced circulation
of the reactor coolant to remove decay heat from the core
and to
provide proper boron mixing. One loop of RHR provides
sufficient
circulation for these purposes. However, one additional
RHR loop is
required to be OPERABLE, or the secondary side water
level of at
least two SGs is required to be-Ž -%'ide range).
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.8,
3.9.4,

"RCS Loops -MODES 1 and 2";
"RCS Loops -MODE 3";
"RCS Loops -MODE 4";
"RCS Loops -MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation - High Water Level" (MODE 6); and
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level" (MODE 6).

ACTIONS

A.1 and A.2
If one RHR loop is inoperable and the required SGs have
secondary
side water level s44
wide range), redundancy for heat removal is
lost. Action must be initiated immediately to restore a second
RHR
loop to OPERABLE status or to restore the required SG
secondary
side water levels. Either Required Action A.1 or Required
Action A.2
will restore redundant 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 RHR loop is in operation, except during conditions
permitted by
Note 1, or if no loop is OPERABLE, all operations involving
a
reduction of RCS boron concentration must be suspended
and action
to restore one RHR loop to OPERABLE status and operation
must be
initiated. To prevent boron dilution, forced circulation is
required to
provide proper mixing and preserve the margin to criticality
in this
type of operation. The immediate Completion Times reflect
the
importance of maintaining operation for heat removal.
<[Unit 1 only: 75 %] [Unit 2 only: 74 % ]

Farley Units 1 and 2
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1
This SR requires verification every 12 hours that the required
loop is
in operation. Verification includes flow rate, temperature, or
pump
status monitoring, which help ensure that forced flow is providing
heat
removal.
The Frequency of 12 hours is sufficient considering other
indications
and alarms available to the operator in the control room to
monitor
RHR loop performance.
SR 3.4.7.2

> [Unit 1 only: 75 %] [Unit 2 only: 74 % ]

Verifying that at least two SGs are OPERABLE by ensuring
their
secondary side wide range water levels are
oensures an
alternate decay heat removal method via natural circulation
in the
event that the second RHR loop is not OPERABLE. If both
RHR
loops are OPERABLE, this Surveillance is not needed. The
12 hour
Frequency is considered adequate in view of other indications
available in the control room to alert the operator to the loss
of SG
level.
-

SR 3.4.7.3
Verification that a second RHR pump is OPERABLE ensures
that an
additional pump 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 the RHR pump. If secondary side water level is -"
owide
range) in at least two SGs, this Surveillance is not needed.
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.

REFERENCES

Farley Units 1 and 2

1. NRC Information Notice 95-35, "Degraded Ability of Steam
Generators to Remove Decay Heat by Natural Circulation."
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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.

1 gpm unidentified LEAKAGE;

c.

10 gpm identified LEAKAGE;

d.

2-'lo,
t
d*ff!9
ý.
ýI4
t 1,,
50 gallons per day fv
total primary to secondary LEAKAGE through all steam generators
(SGs); and

e.

•40
g
a
o
nsr
gallons
d150
per day for-Uii2
primary to secondary LEAKAGE through any one SG.

MODES 1, 2, 3, and 4.

ACTIONS
11

CONDITION

1

REQUIRED ACTION

COMPLETION TIME

A.

RCS LEAKAGE not
within limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

B.

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

OR

AND
B.2

Pressure boundary
LEAKAGE exists

I

Farley Units I and 2

3.4.13-1

___________

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

ROS Operational LEAKAGE
RCS Operational LEAKAGE
B 3.4.13
BASES
APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses
do not
address operational LEAKAGE. However, other operational
LEAKAGE
is typically seen as a precursor to a 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
a 150 gpd per
SG primary to secondary LEAKAGE as the initial condition.
Primary to secondary LEAKAGE is a factor in the dose
releases
outside containment 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.

Insert 1

The FSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is released via the main steam safety
valves. The
majority of the activity released to the atmosphere results
from the
tube rupture. Therefore, the 150 gpd per SG primary to
secondary
LEAKAGE is inconsequential.
T•
.e ain teamline break (MSLB) is more lim iting for site
radiation

(total leakage of 12 gpm), following
a main steam line break outside of
containment,
in offsite doses
butbounded
upstreambyofa the
main
steam(i.e.,
isolation
small
fraction
results
10%) valves,
of the 10
CFRha
100 guidelines. The
L±Ci/gm
RMS specific activity assumed was
0.30
ihonitiated iodine
DOSE EQUIVALENT
spike. 1-131, with either a pre-existing
or an accident
The RCS operational LEAKAGE satisfies
Criterion 2of 10 CFR
50.36(c)(2)(ii).

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

(continued)
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Insert I

for ITS page B 3.4.13-2
[Unit I Only] The SLB is more limiting for primary
to secondary
LEAKAGE. The safety analysis for the
SLB assumes 500 gpd and
470 gpd primary to secondary LEAKAGE
in the ruptured and
intact steam generators respectively as
an initial condition. The
dose consequences resulting from the
SLB accident are bounded
by a small fraction (i.e., 10%) of the limits
defined in 10 CFR 100.
The RCS specific activity assumed was
a bounding value of 1.0
PCi/gm DOSE EQUIVALENT 1-131, with either
a pre-existing or an
accident initiated iodine spike. These
values bound the Technical
Specifications values.
[Unit 2 Only] The SLB is more limiting for
primary to secondary
LEAKAGE. The safety analysis for the SLB
assumes 500 gpd
primary to secondary LEAKAGE in one
steam generator as an
initial condition. The Unit 2 MSLB analysis
in support of Generic
Letter 95-05 has shown that steam generator
tube leakage of 11.8
gpm in the faulted loop, and 0.1 gpm (approximately
150 gpd) in
each of the intact loops (total leakage of
12 gpm), following a SLB
outside of containment, but upstream of
the main steam isolation
valves, results in offsite doses bounded
by a small fraction (i.e.,
10%) of the 10 CFR 100 guidelines. The
RCS specific activity
assumed was 0.30 ptCi/gm DOSE EQUIVALENT
1-131, with either a
pre-existing or an accident initiated iodine
spike. These values
bound the Technical Specifications values.

RCS Specific Activity
3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity

LCO 3.4.16

The specific activity of the reactor coolant shall be within limits.

APPLICABILITY:

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) > 5000F.

ACTIONS
CONDITION
A.

REQUIRED ACTION

DOSE EQUIVALENT
1-131 W.1-9,8 ii,
-

COMPLETION TIME

Note ------------------ --------------------.
LCO 3.0.4 is not applicable.
-

A.1

[Unit I only: > 0.5 jiCilgm]
[Unit 2 only: > 0.30 ptCi/gm]

---

-

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

----

Verify DOSE
EQUIVALENT 1-131
within the acceptable
region of
Figure 3.4.16-1.

Once per 4 hours

Restore DOSE
EQUIVALENT 1-131 to
within limit.

48 hours

AND
A.2

B.

Gross specific activity of
the reactor coolant not
within limit.

Farley Units 1 and 2

r

4-

B. 1

Be in MODE 3 with
Tavg < 500°F.

3.4.16-1

6 hours

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Specific Activity
3.4.16
ACTIONS
CONDITION
C.

REQUIRED ACTION

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

C.1

COMPLETION TIME

Be in MODE 3 with
Tavg < 500°F.

6 hours

OR
DOSE EQUIVALENT
1-131 in the unacceptable
region of Figure 3.4.16-1.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.16.1

Verify reactor coolant gross specific activity
-<100/E pCi/gm.

SR 3.4.16.2

------------------------------NOTE-------Only required to be performed in MODE 1.

FREQUENCY
7 days

--

Verify reactor coolant DOSE EQUIVALENT 1-131
specific activity
-'.
ei•
, ,.UA

14 days

AND
[Unit 1 only: - 0.5 jtCi/gmj]
[Unit 2 only: - 0.30 RCi/gm]

Farley Units 1 and 2

3.4.16-2

Between 2 and
6 hours after a
THERMAL
POWER change
of >_15% RTP
within a 1 hour
period

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Specific Activity
3.4.16

z
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Figure 3.4.16-1
DOSE EQUIVALENT 1-131 Primary Coolant
Percent of RATED TH RMAL POWER with Specific Activity Limit Versus
the Primary Coolant Specific
Activity >
DOSE EQUIVALENT 1-131.
.m

1 only:
o[Unit > 0.5 RCi/gm]
Farley Units 1 and 2

3.4.16-4

[Unit 2 only: > 0.30 pCi/gm]
Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

RCS Specific Activity
B 3.4.16
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.16 RCS Specific Activity

BASES
BACKGROUND

The maximum dose to the whole body and the thyroid that an
individual at the site boundary can receive for 2 hours during an
accident, or for the duration of the accident at the Low Population
Zone, is specified in 10 CFR 100 (Ref. 1). The limits on specific
activity ensure that the doses are held to an appropriate fraction of
the 10 CFR 100 limits (i.e., a small fraction of or well within the 10
CFR 100 limits depending on the specific accident analysis) 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) or main steam
line break (MSLB) accident.
The LCO contains specific activity limits for both DOSE EQUIVALENT
1-131 and gross specific activity. The allowable levels are intended to
limit the 2 hour dose at the site boundary to an appropriate fraction of
the 10 CFR 100 dose guideline limits. The limits in the LCO are
standardized, based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.
The parametriSevaluations showed the potetial offsite dose levels
for a SGTR or ia, stLea,, line. bak (MSLB)'raccident were an
appropriately small fraction of the 10 CFR 100 dose guideline limits.
Each evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

at [Unit I only: 1.0 4Ci/gm] [Unit 2 only: 0.5 gCi/gm]
APPLICABLE
SAFETY ANALYSES
aabounding

I

The LCO limits on the specific activity of the reactor coolant ensures
that the resulting doses will not exceed an appropriate fraction of the
10 CFR 100 dose guideline limits following a SGTR accident. The
SGTR safety analysis (Ref. 2) ass-umes the s ýcific activity of the
reactor coola.
,rea
coolant steam
generator (SG) tube leaka
e . pe
. The
- -eto1
-bredk-(MSLB)analysis assumes a steam generator tube

of [Unit I only: 1 gp)m total for three SGs] [Unit 2 only: 150 gpd per SG]

I
I(continued)

Farley Units 1 and 2
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[Unit 1 only: 500 gpd]
[Unit 2 only: 11.8 gpm]

[Unit 1 only: 470 gpd]
[Unit 2 only: 150 gpd]
foraI

BASES

r
leakage of "4-qrrin the faulte)- o

APPLICABLE

SAFETY ANALYSES
(continued)
ICRP 30

[Unit 1 only: 1.0 pCi/gm]
[Unit 2 only: 0.30 pLCi/gm]

3

RCS Specific Activity
B 3.4.16
[Unit I only: 1440 gpd]
[Unit 2 only: 12
,

dand.

gpm]
i

The analysis for the MSLB accident establishes the acceptance limits
for RCS specific activity. Reference to this analysis is used to assess
changes to the unit that could affect RCS specific activity, as they
relate to the acceptance limits.

[Unit 1 only: 1.0 pCi/gm]

The SGTR analysis assumes an RCS coolant activity of 6.5
;ei/g,,,
DOSE EQUIVALENT 1-131. The MSLB analysis considers two cases
of reactor coolant specific activity. One case assumes specific
activity at6ee5-r i
tiOSE EQUIVALENT 1-131 with a concurrent
[Ut 1" olarge iodine spike that increases the 1-131 activity release rate into the
pCi/gm] reactor coolant by a factor of 500 immediately after the accident. The
[g
second case assumes the initial reactor coolant iodine activity at

[Unit 2 only: 0.5 gCi/gm]

[Unit 2 only: 1.0

,ZZ

S[Unit l only: 60 p•Ci/gm]I

[Unit 2 only: 18 pCi/gm]

ts. T&WqfDOSE EQUIVALENT 1-131 due to a pre-accident iodine
spike caused by an RCS transient.
both cases, the noble gas
activity in the reactor coolant assumes 1% failed fuel, which closely
equals the LCO limit of 100/P- 4Ci/gm for gross specific activity.
The SGTR analysis also assumes a loss of
offsite power coincident
with a reactor trip. The SGTR causes a reduction in reactor coolant
inventory. The reduction initiates a reactor trip from a low pressurizer
pressure signal or an RCS overtemperature AT signal.
The coincident loss of offsite power causes the steam dump valves to
close to protect the condenser. The rise in pressure in the ruptured
SG discharges radioactively contaminated steam to the atmosphere
through the SG power operated relief valves and the main steam
safety valves. The unaffected SGs remove core decay heat by
venting steam to the atmosphere until the cooldown ends.
The.....
.. b . MSLBnalysis assumes a double-ended
guillotine break of a main steamline outside of containment. The
affected steam generator will rapidly depressurize and release both
(continued)

SThese values bound the Technical Specifications values.
Farley Units 1 and 2

.

in each of the intact loops total leakage of +2-gpfnt.L' is
anaLusis resulted in offt
as h inded by a small fractio3 (i.e., 10%)
of the 10 CFR 100 guidelines usingf-,uIctor- _gido 1.1, Dose
Conversion Facvrs (DCFs). The initial RCS specific activity assumed
, i
DOSE EQUIVALENT 1-131 with an iodine spike. he
safety analysis assumes for both the SGTR and MSLB the specific
activity of the secondary coolant at its limit of 0.1 pICi/gm DOSE
EQUIVALENT 1-131 from LCO 3.7.16, "Secondary Specific Activity."

B 3.4.16-2
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RCS Specific Activity
B 3.4.16

[Unit I only: 60 pCi/gm] [Unit 2 only: 18 ltCi/gm]
I.

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

the radionuclides initially contained in the secondary coolant, and the
primary coolant activity transferred via SG tube leakage, directly to
the outside atmosphere. A portion of the iodine activity initially
contained in the intact SGs and noble gas activity due to SG tube
leakage is released to the atmosphere through either the SG
atmospheric relief valves (ARVs) or the SG safety relief valves.
The safety analysis assumes an accident initiated iodine spike and
shows the radiological consequences of a MSLB accident are within a
small fraction of the Reference 1 dose guideline limits.
Operation with iodine specific activity levels greater than the LCO limit
is permissible, if the activity levels do not exceed the limits shown in
Figure 3.4.16-1, in the applicable specification, for more than
48 hours. The MSLB safety analysis ýLas concurrent and pre-accident
iodine spiking levels up to
DOSE EQUIVALENT 1-131.
The remainder of the above limit permissible iodine levels shown in
Figure 3.4.16-1 are acceptable because of the low probability of a
MSLB accident occurring during the established 48 hour time limit.
The occurrence of a MSLB accident at these permissible levels could
increase the site boundary dose levels, but still be within 10 CFR 100
dose guideline limits.
The limits on RCS specific activity are also used for establishing
standardization in plant personnel radiation protection practices.
RCS specific activity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

[Unit 1 only: 0.5 ptCi/gm] [Unit 2 only: 0.30 pCi/gm]
LCO

I

/

The specific iodine activity is limited to 0.5 p.Ci/gm DOSE
EQUIVALENT 1-131 for the SGTR analysis and
OSE
EQUIVALENT 1-131 for the MSLB analysis, and the gross specific
activity in the reactor coolant is limited to the number of .Ci/gm equal
1
to 100 divided by E (average disintegration energy of the sum of the
average beta and gamma energies of the coolant nuclides). The limit
on DOSE EQUIVALENT 1-131 ensures the thyroid dose to an
individual during the Design Basis Accident (DBA) will be an
appropriate fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an individual
at the site boundary during the DBA will be a small fraction of the
allowed whole body dose.

(continued)
Farley Units 1 and 2
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Containment
B 3.6.1
BASES
BACKGROUND
(continued)

2.

closed by manual valves, blind flanges, or de-activated
automatic valves secured in their closed positions, except as
provided in LCO 3.6.3, "Containment Isolation Valves";
b. Each air lock is OPERABLE, except as provided in LCO 3.6.2,
"Containment Air Locks";
c. All equipment hatches are closed; and
d. The sealing mechanism associated with each penetration (e.g.,
welds, bellows or O-rings) is OPERABLE.

APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment is that the containment
must withstand the pressures and temperatures of the limiting DBA
without exceeding the design leakage rate.
The DBAs that result in a challenge to containment OPERABILITY
from high pressures and temperatures are a loss of coolant accident
(LOCA), a steam line break, and a rod ejection accident (REA)
(Ref. 2). In addition, release of significant fission product radioactivity
within containment can occur from a LOCA or REA. In the DBA
analyses, it is assumed that the containment is OPERABLE such that,
for the DBAs involving release of fission product radioactivity, release
to the environment is controlled by the rate of containment leakage.
The containment was designed with an allowable leakage rate of
0.15% of containment air weight per day for the first 24 hours and
0.075% thereafter (Ref. 3). This leakage rate, used to evaluate
offsite doses resulting from accidents, is defined in 10 CFR 50,
Appendix J, Option B (Ref. 1), as L.: the maximum allowable
containment leakage rate at the calculated peak containment internal
pressure (Pa) resulting from the limiting design'basis LOCA. The
allowable leakage rate represented by La forms the basis for the
acceptance criteria imposed on all containment leakage rate testing.
La is assumed to be 0.15% per day in the safety analysis at
Pa = *.9-psi§ef.
3).

S
Satisfactory
leakage rate test results are a requirement for the
establishment of containment OPERABILITY.
The containment satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
[Unit I only: 43.8 psig] [Unit 2 only: 43 psig]
(continued)
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([Unit 1 only: 43.8 psig] [Unit
2 only: 43 psig])
BASES
APPLICABLE
SAFETY ANALYSES

tainment Air Locks

B 3.6.2

I

The DBAs that result in a release of radioactive material within
containment are a loss of coolant accident, a rod ejection accident,
and a fuel handling accident in containment (Ref. 2). In the analysis
of each of these accidents, it is assumed that containment is
OPERABLE such that release of fission products to the environment
is controlled by the rate of containment leakage. The containment
was designed with an allowable leakage rate of 0.15% of containment
air weight per day (Ref. 2). This leakage rate is defined in
10 CFR 50, Appendix J, Option B, as La, the maximum allowable
containment eaka
rate at the calculated peak containment internal
pressure, Pa (
, following a design basis LOCA. This allowable
leakage rate forms the basis for the acceptance criteria imposed
on
the SRs associated with the air locks.
The containment air locks satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

Each containment air lock forms part of the containment pressure
boundary. As part of the containment pressure boundary, the
air lock
safety function is related to control of the containment leakage rate
resulting from a DBA. Thus, each air lock's structural integrity
and
leak tightness are essential to the successful mitigation of such
an
event.
Each air lock is required to be OPERABLE. For the air lock to be
considered OPERABLE, the air lock interlock mechanism must
be
OPERABLE, the air lock must be in compliance with the Type
B air
lock leakage test, and both air lock doors must be OPERABLE.
The
interlock allows only one air lock door of an air lock to be opened
at
one time. This provision ensures that a gross breach of containment
does not exist when containment is required to be OPERABLE.
Closure of a single door in each air lock is sufficient to provide
a leak
tight barrier following postulated events. Nevertheless, both doors
are kept closed when the air lock is not being used for normal
entry
into or exit from containment.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment. In MODES 5 and 6, the probability
and
consequences of these events are reduced due to the pressure
and

(continuedf)
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Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure
BASES
BACKGROUND

The containment pressure is limited during normal operation to
preserve the initial conditions assumed in the accident analyses for a
loss of coolant accident (LOCA) or steam line break (SLB). An
inadvertent actuation of the Containment Spray System is not part of
the containment pressure response licensing basis for Farley.
Containment pressure is a process variable that is monitored and
controlled. The containment pressure limits are derived from the
input conditions used in the containment functional analyses and the
containment structure external pressure analysis. Should operation
occur outside these limits coincident with a Design Basis Accident
(DBA), post accident containment pressures could exceed calculated
values.

[Unit 1 only: 52.0 psig] [Unit 2 only: 52.4 psig]
APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition used in the DBA
analyses to establish the maximum peak containment internal
pressure. The limiting DBAs considered, relative to containment
pressure, are the LOCA and SLB, which are analyzed using computer
pressure transients. The worst case SLB generates larger mass and
energy release than the worst case LOCA. Thus, the SLB event
bounds the LOCA event from the containment peak pressure
standpoint (Ref. 1).
The initial pressure condition used in the containment analysis was
A7 2s~a (3.0 psig)L This resulted in a maximum peak pressure from
a SLB of-52.4-psi. The containment analysis (Ref. 1) shows the
maximum peak calculated containment pressure, Pa, resulting from
the limiting LOCA. The maximum c9ktainment pressure resulting
from the worst case LOCA, "oes
not exceed the
containment design pressure, 54 psig.
The containment was also designed for an external pressure load
equivalent to -3.0 psig to account for the external loading from
tornado depressurization.
SR n_•in1 rl mInt " nnl'u, A"2 rn1ri
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Containment Air Temperature
B 3.6.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

Insert 2

Un it 2::o~n yy]
U

pressure transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs
are analyzed
with regard to Engineered Safety Feature (ESF) systems,
assuming
the loss of one ESF bus, which is the worst case
single active failure,
resulting in one train each of the Containment
Spray System,
Residual Heat Removal System, and Containment Cooling
System
being rendered inoperable.
The Jimiting DBA for the maximum peak containment
air temperature
is aV SLB. The initial containment average air temperature
assumed
in the design basis analyses (Ref. 1) is 127°F. This resulted
in a
maximum containment air temperature of
temperature is 3780 F.
The temperature limit is used to establish the environmental
qualification operating envelope for containment.
The maximum peak
containment air temperature was calculated to exceed the
containment
design air temperature for only a few
seconds during the
transient. The basis of the containment design
air temperature,
however, is to ensure the performance of safety-related
inside containment (Ref. 2). Thermal analyses showed equipment
that the time
interval during which the containment air temperature
exceeded the
containment design air temperature was short enough
that the
equipment surface temperatures remained below
the equipment
design temperature. Therefore, it is concluded that
the calculated
transient containment air temperature is acceptable
for the DBA SLB.
The temperature limit is also used in the depressurization
analyses to
ensure that the minimum pressure limit is maintained
following an
inadvertent actuation of the Containment Spray
System.
The containment pressure transient is sensitive
to the initial air mass
in containment and, therefore, to the initial containment
air
temperature. The limiting DBA for establishing
the maximum peak
containment internal pressure is a SLB. The temperature
limit is used
in this analysis to ensure that in the event of an
accident the
maximum containment internal pressure will not
be exceeded.
Containment average air temperature satisfies Criterion
2 of 10 CFR
50.36(c)(2)(ii).

[Unit I only: 3670 F] [Unit 2 only: 383 0 F]

I
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Insert 2 for ITS page B 3.6.5-2
[Unit 1 only] The temperature limit is used to establish the
environmental qualification operating envelope for containment.
The basis of the containment design air temperature is to ensure
the performance of safety-related equipment inside containment
(Ref. 2). Thermal analyses show that the containment air
temperature remains below the equipment design temperature.
Therefore, it is concluded that the calculated transient
containment air temperature is acceptable for the DBA SLB.

Containment Spray and Cooling System
B 3.6.6
BASES
BACKGROUND

Containment Cooling System (continued)
ambient containment air temperature during normal unit operation
to
less than the limit specified in LCO 3.6.5, "Containment Air
Temperature." This temperature limitation ensures that the
containment temperature does not exceed the initial temperature
conditions assumed for the DBAs.
In post accident operation following an actuation signal, unless
an
LOSP signal is present, the Containment Cooling System fans
are
designed to start automatically in slow speed if not already
running. If
an LOSP signal is present, only the two fans selected (one
per train)
will receive an auto-start signal and will start in slow speed.
If running
in high (normal) speed, the fans automatically shift to slow
speed.
The fans are operated at the lower speed during accident
conditions
to prevent motor overload from the higher mass atmosphere.
In
addition, if temperature at the cooler discharge reaches 135°F,
fusible
links holding dropout plates will open and the fan discharge
will no
longer be directed through the common discharge header.
This
function helps to protect the fans in a post-accident environment
by
reducing the back pressure on the fans. The temperature
of the SW
is an important factor in the heat removal capability of the
fan units.

APPLICABLE
SAFETY ANALYSES

[Unit I only: 3670 F]
[Unit 2 only: 383°F]

The Containment Spray System and Containment Cooling System
limit the temperature and pressure that could be experienced
following a DBA. The limiting DBAs considered are the
loss of
coolant accident (LOCA) and the steam line break (SLB).
The LOCA
and SLB are analyzed using computer codes designed to
predict the
resultant containment pressure and temperature transients.
No DBAs
are assumed to occur simultaneously or consecutively.
The
postulated DBAs are analyzed with regard to containment
ESF
systems, assuming the loss of one ESF bus, which is the
worst case
single active failure and results in one train of the Containment
Spray
System and Containment Cooling System being rendered
inoperable.
The analysis and evaluation show that
der the wmrst case scenario,
the highgst peak containment pressure is
•
(experienced
during a-K SLB). The analysis shows that th, peak containment
tem erature iZTP(experienced during aVSLB). Both
meet the intent of the design basis. (See the Bases for results
LCO 3.6.4,
"Containment Pressure," and LCO 3.6.5 for a detailed discussion.)

",,"Containment Air Temperature,"

Farley Units 1 and 2
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Secondary Specific Activity
B 3.7.16
B 3.7 PLANT SYSTEMS
B 3.7.16 Secondary Specific Activity

[Unit 1 only: 0.5 1iCi/gm] [Unit 2 only: 0.30 pCi/gm]
BASES
BACKGROUND

Activity in the secondary coolant results from steam generator tube
outleakage from the Reactor Coolant System (RCS). Under steady
state conditions, the activity is primarily iodines with relatively short
half lives and, thus, indicates current conditions. During transients,
1-131 spikes have been observed as well as increased releases of
some noble gases. Other fission product isotopes, as well as
activated corrosion products in lesser amounts, may also be found in
the secondary coolant.
A limit on secondary coolant specific activity during power operation
minimizes releases to the environment because of normal operation,
anticipated operational occurrences, and accidents.
This limit is lowe_ than the a gvity value that might be expected from
a 42n1tf
450
tgallons per day tube leak (LCO 3.4.13,
"..Q"RCSOperational LEAKAGE") of primary coolant at the limit of
>Se-CIei'TTT(LCO 3.4.16, "RCS Specific Activity"). The steam line
failure is assumed to result in the release of the noble gas and iodine
activity contained in the steam generator inventory, the feedwater,
and the reactor coolant LEAKAGE. Most of the iodine isotopes have
short half lives (i.e., < 20 hours).
With the specified activity limit, the resultant 2 hour thyroid dose to a
person at the site boundary would be within the limits of 10 CFR
20.1001- 20.2402 if the main steam safety valves (MSSVs) and
Atmospheric Relief Valves (ARVs) are open for 2 hours following a
trip from full power.
Operating at the allowable limits results in a 2 hour site boundary
exposure well within the 10 CFR 100 (Ref. 1) limits.

APPLICABLE
SAFETY ANALYSES

The accident analysis of the main steam line break (MSLB),
as discussed in the FSAR, Chapter 15 (Ref. 2) assumes the
initial secondary coolant specific activity to have a radioactive isotope
concentration of 0.10 itCi/gm DOSE EQUIVALENT 1-131. This
assumption is used in the analysis for determining the radiological

(continued)
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5.5 Programs and Manuals
5.5.8

Inservice Testing Program
This program provides controls for inservice testing of ASME Code Class 1, 2,
and 3 components. The program shall include the following:
a.

Testing frequencies specified in Section Xl of the ASME Boiler and
Pressure Vessel Code and applicable Addenda as follows:
ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for
inservice testing
activities
Weekly
Monthly
Quarterly or every

Required Frequencies
for performing inservice
testingq activities
At least once per 7 days
At least once per 31 days
At least once per 92 days

Semiiannually or
e&very 6 mont
Every 9 months
Yearly or annually
Biennially or every
2_years •
•

5.5.9

At least once per 184 days
At least once per 276 days
At least once per 366 days
At least once per 731 days

b.

The provisions of SR 3.0.2 are applicable to the above required
Frequencies for performing inservice testing activities;

c.

The provisions of SR 3.0.3 are applicable to inservice testing activities; and

d.

Nothing in the ASME Boiler and Pressure Vessel Code shall be construed
to supersede the requirements of any TS.

Steam Generator (SG) Tube Surveillance Program
The provisions of SR 3.0.2 are applicable to the SG Tube Surveillance Program
Test Frequencies.
5.5.9.0

Each steam generator shall be demonstrated OPERABLE by
performance of the following augmented inservice inspection
program.

[Specification 5.5.9 is not required to be performed on
the replacement steam generators during the shutdown
when the steam generators are replaced.]
Farley Units 1 and 2
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5.5 Programs and Manuals
5.5.9

Steam Generator (SG) Tube Surveillance Program (continued)
5.5.9.1

Steam Generator Sample Selection and Inspection
Each steam generator shall be determined OPERABLE during
shutdown by selecting and inspecting at least the minimum number
of steam generators specified in Table 5.5.9-1.

5.5.9.2

Steam Generator Tube# Sample Selection and Inspection
5.5.9.2.1

II

[Unit 2 only]

The steam generator tube minimum sample size,
inspection result classification, and the corresponding
action required shall be as specified in Tables 5.5.9-2
and 5.5.9-3. The inservice inspection of steam
generator tubes shall be performed at the frequencies
specified in Specification 5.5.9.3 .nd the inspected
L
tubes shall be verified acceptable per the acceptance
criteria of Specification 5.5.9.4. The tubes selected for
each inservice inspection shall include at least 3% of
"thetotal number of tubes in all steam generators. tFo4
Unit 2 only: Selection of tubes to be inspected is not
affected by the F* designation.9 When applying the
exceptions of 5.5.9.2.1.a through 5.5.9.2.1.c, previous
defects or imperfections in the area repaired by sleeving
are not considered an area requiring reinspection. he
tubes selected for these inspections shall be selected
on a random basis except:
a.

Where experience in similar plants with similar
I
water chemistry indicates critical areas to be
inspected, then at least 50% of the tubes inspected
shall be from these critical areas.

b.

The first sample of tubes selected for each
inservice inspection (subsequent to the preservice
inspection) of each steam generator shall include:
1.

All nonplugged tubes that previously had
detectable wall penetrations greater than 20%.

When referring to a steam generator tube, the sleeve
shall be considered a part of the tube if the tube has
been repaired per Specification 5.5.9.4.a.9.
(continued)
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5.5.9.2.1 (continued)
2.

Tubes in those areas where experience has
indicated potential problems.

3.

A tube inspection (pursuant to Specification
5.5.9.4.a.8) shall be performed on each
selected tube. If any selected tube does not
permit the passage of the eddy current probe
or a
t .
ie nspection, this shall be
recorded and an adjacent tube shall be
selected and subjected to a tube inspection.

4.

Indications left in service as a result of
application of the tube support plate voltage
based repair criteria shall be inspected by
bobbin coil probe during all future refueling
outages.

I [Unit 2 only: or sleeve]

[Unit 2 only]

c.

The tubes selected as the second and third
samples (if required by Tables 5.5.9-2 and 5.5.9-3)
during each inservice inspection may be subjected
to a partial tube inspection provided:
1.

The tubes selected for these samples include
the tubes from those areas of the tube sheet
array where tubes with imperfections were
previously found.

2.

The inspections include those portions of the
tubes where imperfections were previously
found.

(continued)
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5.5.9.2.1 (continued)
d.

Implementation of the steam generator tube/tube
support plate repair criteria requires a 100 percent
bobbin coil inspection for hot-leg and cold-leg tube
support plate intersections down to the lowest cold
leg tube support plate with known outside diameter
stress corrosion cracking (ODSCC) indications.
The determination of the lowest cold leg tube
support plate intersections having ODSCC
indications shall be based on the performance of at
least a 20 percent random sampling of tubes
inspected over their full length.

The results of each sample inspection shall be classified
into one of the following three categories:
Category
C-1

Inspection Results
Less than 5% of the total tubes
inspected are degraded tubes and
none of the inspected tubes are
defective.

C-2

One or more tubes, but not more
than 1% of the total tubes
inspected are defective, or between
5% and 10% of the total tubes
inspected are degraded tubes.
More than 10% of the total tubes
inspected are degraded tubes or
more than 1% of the inspected
tubes are defective.

C-3

0
-

Note: In all inspections, previously degraded tubes ef.
e
emust exhibit significant (greater than 10%)
further wall penetrations to be included in the above
percentage calculations.

(continued)
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Steam Generator (SG) Tube Surveillance.Procqram (continued)
5.5.9.2.2

f

,-,l 2 ortl,)Steam Generator F* Tube Inspection

In addition to the minimum sample size as determined
by Specification 5.5.9.2.1, all F* tubes will be inspected

[Unit 2 only]

within the tubesheet region. The results of this
inspection will not be a cause for additional inspections
per Tables 5.5.9-2 and 5.5.9-3.
5.5.9.3

Inspection Frequencies
The above required inservice inspections of steam generator tubes
shall be performed at the following frequencies:
a.

The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months of
initial criticality. Subsequent inservice inspections shall be
performed at intervals of not less than 12 nor more than 24
calendar months after the previous inspection. If two
consecutive inspections following service under AVT
conditions, not including the preservice inspection, result in all
inspection results falling into the C-1 category or if two
consecutive inspections demonstrate that previously observed
degradation has not continued and no additional degradation
has occurred, the inspection interval may be extended to a
maximum of once per 40 months.

b.

If the results of the inservice inspection of a steam generator
conducted in accordance with Tables 5.5.9-2 and 5.5.9-3 at
40 month intervals fall in Category C-3, the inspection
frequency shall be increased to at least once per 20 months.
The increase in inspection frequency shall apply until the
subsequent inspections satisfy the criteria of Specification
5.5.9.3.a; the interval may then be extended to a maximum of
once per 40 months.

c.

Additional, unscheduled inservice inspections shall be
performed on each steam generator in accordance with the
first sample inspection specified in Tables 5.5.9-2 and 5.5.9-3
during the shutdown subsequent to any of the following
conditions:

(continued)
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5.5.9.3

5.5.9.4

Inspection Frequencies (continued)
Primary-to-secondary tube leaks (not including leaks
originating from tube-to-tubesheet welds) in excess of the
limits of Specification 3.4.13.

2.

A seismic occurrence greater than the Operating Basis
Earthquake.

3.

A loss-of-coolant accident requiring actuation of the
engineered safeguards.

4.

A main steam line or feedwater line break.

Acceptance Criteria
a.

[Unit 2 only:, including the
sleeve if the tube has been
repaired, ]

1.

I [Unit 2 only: or sleeve]

As used in this Specification:
1.

Imperfection means an ece io to the dimensions,
finish or contour of a tubea, steev from that required
by fabrication drawings or specifications. Eddy-current
testing indications below 20% of the nominal wall
thickness, if detectable, may be considered as
imperfections.

2.

Degradation means a service-induced cracking,
wastage, wear or general corrosion occurring on either
inside or outside of a tube a slvuve.

3.

De-graded Tube means athat
tuber,
dudi,imperfections
lyi • i
i iqi
contains
hao ~eq•
"-•'•ubc
greater than or equal to 20% of the nominal wall
thickness caused by degradation.

4.

5.

% Degradation means the percentage of the tube VrA
3--slvee wall thickness affected or removed by
degradation.
Defect means an imperfection of such severity that it
exceeds the plugging
1-_VG"'
A tube -oi
'
containing a defect is defective.,k

(continued)
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Acceptance Criteria (continued)
6

PlugginQ or Repair Limit means the imperfection depth
at or beyond which the tube shall be repaired (i.e.,
sleeved) or removed from service by plugging and is
greater than or equal to 40•o of the nominal tube wall
thickness.
-This
definitign does not
apply for tubes that meet the F* criteria.. For a tube that
has been sleeved with a mechanical joint sleeve,
through wall penetration of greater than or equal to 31%
of sleeve nominal wall thickness in the sleeve requires
the tube to be removed from service by plugging. For a
tube that has been sleeved with a welded joint sleeve,
through wall penetration greater than or equal to 24% of
sleeve nominal wall thickness in the sleeve between the
weld joints requires the tube to be removed from service
by plugging. This definition does not apply to tube
support plate intersections for which the voltage-based
repair criteria are being applied. Refer to 5.5.9.4.a.14
D)for the repair limit applicable to these intersections.
rr*-.2 onrFor a tube with an imperfection or flaw in
the tube sheet below the lower joint of an installed
elevated laser welded sleeve, no repair or plugging is
required provided the installed sleeve meets all sleeved
tube inspection requirements.t-I--

7.

Unserviceable describes the condition of a tube-mif it leaks or contains a defect large enough to
affect its structural integrity in the event of an Operating
Basis Earthquake, a loss-of-coolant accident, or a steam
line or feedwater line break as specified in 5.5.9.3.c,
above.

8.

Tube Inspection means an inspection of the steam
generator tube from the point of entry (hot leg side)
comr letely around the U-bend to the top support of the
cold leg.4Punit 2 only: For a tube with a tube sheet
sleeve installed, the point of entry is the bottom of the
tube sheet sleeve below the lower sleeve joint."-For a
tube that has been repaired by sleeving, the tube
inspection should include the sleeved portion of the
tube.

[Unit 1 only] Plugging Limit
means the imperfection
depth at or beyond which
the tube shall be removed
from service by plugging
and is greater than or equal
to 40% of the nominal tube
wall thickness.

[Unit 2 only: or sleeve]

/4jOnlyJ

I
!

(continued)
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Acceptance Criteria (continued)
9.

Tube repair refers to mechanical sleeving, as described
by Westinghouse report WCAP-1 1178, Rev. 1, or laser
welded sleeving, as described by Westinghouse reports
WCAP-13088, Revision 4, and WCAP-14740 dated
January 1997, which is used to maintain a tube in
service or return a tube to service. This includes the
removal of plugs that were installed as a corrective or
preventive measure.

10.

Preservice Inspection means an inspection of the full
length of each tube in each steam generator performed
by eddy current techniques prior to service to establish a
baseline condition of the tubing. This inspection shall be
performed fe• t~hc ficld ,-h'ydrcost-t"e
test and p, iul I.u
\' VV
tu 5)
OPie-Ia,,using the equipment and
techniques expected to be used during subsequent
inservice inspections.

S11.

Hr,
_ , r,t ?ly)F Distance is the distance of the
expanded portion of a tube which provides a sufficient
length of undegraded tube expansion to resist pullout of
the tube from the tubesheet. The F* distance is equal to
1.60 inches plus allowance for eddy current uncertainty
measurement and is measured down from the top of the
tube sheet or the bottom of the roll transition, whichever
is lower in elevation. The allowance for eddy current
uncertainty is documented in the steam generator eddy
current inspection procedure.

[Unit 2 only]

12.

-

F,

-t

Tube is a tube:

a.

with degradation equal to or greater than 40%
below the F* distance, and

b.

which has no indication of imperfections greater
than or equal to 20% of nominal wall thickness
within the F* distance, and

c.

that remains inservice.

(continued)
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Acceptance Criteria (continued)
13

-ube
Expansion is that portion of a
tube which has been increased in diameter by a rolling
process such that no crevice exists between the outside
diameter of the tube and the hole in the tubesheet.
Tube expansion also refers to that portion of a sleeve
which has been increased in diameter by a rolling
such that no crevice exists between the outside
diameter of the sleeve and the parent steam generator
tube.

14.

Tube Support Plate Repair Limit is used for the
disposition of an alloy 600 steam generator tube for
continued service that is experiencing predominantly
axially oriented outside diameter stress corrosion
cracking confined within the thickness of the tube
support plates. At tube support plate intersections, the
repair limit is based on maintaining steam generator
tube serviceability as described below:

•process

a.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with bobbin voltage less than or equal to the lower
voltage repair limit (2.0 volts), will be allowed to
remain in service.

b.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with a bobbin voltage greater than the lower voltage
repair limit (2.0 volts), will be repaired or plugged
except as noted in 5.5.9.4.a.14.c below.

(continued)
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5.5
5.5 Programs and Manuals
5.5.9.4

Acceptance Criteria (continued)
At

=

CL

=

VSL
Gr
NDE

=
=
=

length of time since last scheduled
inspection during which VURL and
VLRL

were implemented

cycle length (the time between two
scheduled steam generator
inspections)
structural limit voltage
average growth rate per cycle length
95-percent cumulative probability
allowance for nondestructive
examination uncertainty (i.e., a value
of 20 percent has been approved by
NRC)

Implementation of these mid-cycle repair limits should follow
the same approach as in TS 5.5.9.4.a.14.a, 5.5.9.4.a.14.b, and
5.5.9.4.a. 14.c.
b.

The steam generator shall be determined OPERAB.E after
completing the corresponding actions (ptuy v.]-ep'u"
fall
tubes exceeding the plugging 1'limit) required y
Tables 5.5.9-2 and 5.5.9-3.

I[Unit 2 only: or repair]

P

plugging [Unit 2 only: or repair]

Farley Units 1 and 2
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Programs and Manuals
5.5

[U nit 2 only: or repair]

Tal

..

Steam Generator Tube Inspection
1st Sample IrlJpection
Sample Size
A minimum of
S Tubes per

Result
C-1
C-2

Actidv Required
None I
Plugw-epa"
er.
"defective tubes
and inspect
additional 2S
tubes in thi

2nd Sample InsF .ction
Result
N/A
C-1
C-2

Actio
N/A
None'

Re quired

defective tubes
and inspect
additional 4S

3rd Sample lirspection
Result
N/A
N/A
C-i
C-2
C-3

tubes ifor
S

C-3 result of
first sample

SG
C-3

C-3

E d

Inspeclalltubes
in this--&., plug
-e"pr defective
tubes and inspect
2S tubes in each
ot
•

All oth
G--•are
C-1
Some 8
C-2 but no
additial

Notification to
N RC pursuant to
NR C puR
to

7C
Add*,ional
e . is C-3
&1

Perform action
for C-3 result of
first sample
e

Actiob Required
N/A
N/A
None
Plug
defective tubes
Perform action

N/A

N/A

N/A

N/A

A______-aco_..n_
Perform action
for C-2 result of
second sample

N/A

Inspect all tube:- •.N/A
in each "ý. and

N/A

plugrpr
defective tubes.
Notification to
NRC pursuant to

[Unit 2 only: or repair]

S= 3N %
n

A

10 CFR 50.73

Where N is the number of steam generators in the unit, and n is the number of steam generators
inspected during an inspection.

Unit2 only- NOTE: F* tubes do not have to be plugged or repaired.39

DyjA
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Programs and Manuals
5.5

[Unit 2 only]
Table 5.5.9-3
Steam Generator Repaired Tube Inspection
1st Sample Inspection
Sample Size

Result

C-1
C-2

A minimum of
20% of repaired
tubes (1)(2)

2nd Sample Inspection

Action
Required

None
Plug or repair defective
repaired tubes and
inspect 100% of the
repaired tubes in this

SIG

Action
Required

Result

N/A
None
Plug or repair defective
repaired tubes.

N/A
C-1
C-2

- C-3
.

0-3

Inspect all repaired P1•
tubes in this
rLj

All other sttm
are
,yu"lei d
C-1.

g-gene,-s,
plug or repair
defective tubes and
inspect 20% of the
repaired tubes in each

Notification to NRC
pursuant to
10CFR50.72(b)(2).

Perform action for C-3

__I_

result of first sample.
. None
!

Some

Perform action for C-2

r
but no
additio nal
-teeml
-- eleat•-o

C~Y

45

-2"'0- result of first sample.

SGs
are

C-3.
4

Additional

Inspect all repaired tubes
in each
and plug or repair
defective tubes.
Notification to NRC
pursuant to
10CFR50.72(b)(2).

*SVMdTji

-Q -- 3.

C-3.

L

(1)
(2)

is

I

J.

Each repair method is considered a separate population for determination of scope expansion.
The inspection of repaired tubes may be performed on tubes from 1 to 3 steam generators based on
outage plans.

Farley Units 1 and 2
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Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.15

Safety Function Determination Program (SFDP) (continued)
b.

A required system redundant to the system(s) in turn supported by the
inoperable supported system is also inoperable; or

c.

A required system redundant to the support system(s) for the supported
systems (a) and (b) above is also inoperable.

The SFDP identifies where a loss of safety function exists. If a loss of safety
function is determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists are
required to be entered.
5.5.16

Main Steamline Inspection Program
The three main steamlines from the rigid anchor points of the containment
penetrations downstream to and including the main steam header shall be
inspected. The extent of the inservice examinations completed during each
inspection interval (IWA 2400, ASME Code, 1974 Edition, Section XI) shall
provide 100 percent volumetric examination of circumferential and longitudinal
pipe welds to the extent practical. The areas subject to examination are those
defined in accordance with examination category C-G for Class 2 piping welds
in
Table IWC-2520.

5.5.17

Containment Leakage Rate Testing Program
A program shall be established to implement the leakage rate testing of
containment as required by 10 CFR 50.54 (o) and 10 CFR 50, Appendix J,
Option B, as modified by approved exemptions. This program shall be in
accordance with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated September 1995.
The peak calculated containmen .nternal pressure for the design basis loss of
coolant accident, Pa, is 4p3ig-K.d
The maximum allowable containment leakage rate, L,, at Pa, is 0.15% of
containment air weight per day.

[Unit 1 only: 43.8 psig] [Unit 2 only: 43 psig]

(continued)
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Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

Reporting Requirements
5.6

5.6 Reporting Requirements
5.6.8

PAM Report
When a report is required by Condition B or G of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method
of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

5.6.9

Tendon Surveillance Report
Any abnormal degradation of the containment structure detected during the tests
required by the Pre-stressed Concrete Containment Tendon Surveillance
Program shall be reported to the NRC within 30 days. The report shall include
a
description of the tendon condition, the condition. of the concrete (especially
at
tendon anchorages), the inspection procedures, the tolerances on cracking,
and
the corrective

InspLton
Inspection

action taken.

tken.=

5.6.10

•!

Steam Generator Tube
a.

e

Report

Following each i service inspection of steam generator tubes, the number
of tubes plugge r•-cp.cd (for mit
ordo"i-- 0 t•U F''in
i each
steam generator shall be reported. W• Annh:
the Commission
within 15 days of the
completion of the plug inin

b./

effort.

The complete results of the steam generator tube ante
nservice
irinspection shall be submitted to the Commission within 12 months
ruolowing tne completion of the inspection. This Report shall include:
1.

Number and extent of tubes ar•1,•le=w°'nspected.

2.

Location and percent of wall-thickness penetration for each
indication of an imperfection.

3.

Identification of tubes plugged r
0 0
sleeve]

|

/

[Unit 2 only: , repaired or designated F*, ]

[Unit 2 only :and

[Unit 2 only: or repaired]

[Unit 2 only: or repair
J

[Unit 2 only: and sleeves]

I
i

I

(continued)

(continued)
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Reporting Requirements
5.6

jInspectionJ
5.6 Reporting Requirements
5.6.10

Steam Generator Tube ihsletmf Report (continued)
c.

[Unit 2 only]

Results of steam generator tube inspections which fall into Category C-3
shall be considered a Reportable Event and shall be reported pursuant to
10 CFR 50.73 prior to resumption of plant operation. The written report
shall provide a description of investigations conducted to determine the
cause of the tube degradation and corrective measures taken to prevent
recurrence.

d.

5.6.11

For implementation of the voltage-based repair criteria to tube support
plate intersections, notify the NRC staff prior to returning the steam
generators to service (Mode 4) should any of the following conditions
arise:
1.

If estimated leakage based on the projected end-of-cycle (or if not
practical, using the actual measured end-of-cycle) voltage
distribution exceeds the leak limit (detemined from the licensing
basis dose calculation for the postulated main steam line break) for
the next operating cycle.

2.

If circumferential crack-like indications are detected at the tube
support plate intersections.

3.

If indications are identified that extend beyond the confines of the
tube support plate.

4.

If indications are identified at the tube support plate elevations that
are attributable to primary water stress corrosion cracking.

5.

If the calculated conditional burst probability based on the projected
end-of-cycle (or if not practical, using the actual measured end-of
cycle) voltage distribution exceeds 1 x 10"2, notify the NRC and
provide an assessment of the safety significance of the occurrence.

Alternate AC (AAC) Source Out of Service Report
The NRC shall be notified if the AAC source is out of service for greater than
10 days.

Farley Units 1 and 2
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Typed Pages

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

FUNCTION
11.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
V•LUP-VALUt--

TRIP
•TRIPInN
4zCrDn1K11r

Reactor Coolant
Pump (RCP)
Breaker Position
a.

Single Loop

1(g)

1 per RCP

N

SR 3.3.1.12

NA

NA

b.

Two Loops

1 (h)

1 per RCP

M

SR 3.3.1.12

NA

NA

1(f)

3

M

SR 3.3.1.6
SR 3.3.1.10

_>2640 V

S2680 V

3

M

SR 3.3.1.6
SR 3.3.1.10

> 56.9 Hz

S57 Hz

3 per SG

E

SR
SR
SR
SR

12.

Undervoltage
RCPs

13.

Underfrequency
RCPs

14.

Steam
Generator (SG)
Water Level
Low Low

1,2

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

> 27.6% (k)
a 24.6% (I)

(f)

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

(g)

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

(h)

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

(k)

Unit 1 only (after Steam Generator Replacement)

(I)

Unit 2 only (before Steam Generator Replacement)

Farley Units 1 and 2

3.3.1-17

>28% (k)
2 25% (I)

Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 4 of 4)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED
.

5.

..

.......... .

l• C

, •

,.

b•

11iT

'

L I'III I rJI,

SURVEILLANCE

Automatic Actuation
Logic and Actuation
Relays

1,2

2 trains

H

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

b.

SG Water Level
High High (P-14)

1,2

3 per SG

I

SR
SR
SR
SR

c.

Safety Injection

VALUE

TRIP
SETPOINT

NA

NA

3.3.2.1
3.3.2.4
3.3.2.7
3.3.2.9

<82.4% (h)
:5 78.9% (i)

<82% (h)
5 78.5% (I)

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

Auxiliary Feedwater
a.

b.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

2 trains

G

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

NA

NA

SG Water Level
Low Low

1,2,3

3 per SG

D

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.7

a 27.6% (h)

>28% (h)

2:24.6% (i)

Ž25% (i)

SR 3.3.2.9

7.

ALLOWAB LE

REQUIR-MEIN ITS

Turbine Trip and
Feedwater Isolation
a.

6.

REQUIRED

P I.- 6 KIIC

FUNCTION

c.

Safety Injection

d.

Undervoltage
Reactor Coolant
Pump

e.

Trip of all Main
Feedwater Pumps

(g)

Refer to Function 1 (Safety Injection) for all initiation functions and requirements.
1,2

3

I

SR 3.3.2.5
SR 3.3.2.7
SR 3.3.2.9

>_2640 volts

_>2680 volts

1

2 per pump

J

SR 3.3.2.10

NA

NA

Automatic Actuation
Logic and Actuation
Relays

1,2,3

2 trains

L

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

NA

NA

b.

Reactor Trip, P-4

1,2,3

C

SR 3.3.2.6

NA

NA

c.

Pressurizer
Pressure, P-11

1,2,3

3

K

SR 3.3.2.4
SR 3.3.2.7

_<2003 psig

_ 2000 psig

d.

Tavg - Low Low, P-.12
(Decreasing)
(Increasina)

1,2,3

1 per loop

K

SR 3.3.2.4
SR 3.3.2.7

_>542.6°F
_<545.47F

ESFAS Interlocks
a.

1 per train, 2 trains

; 543*F
<- 545°F

(g) Applicable to MDAFW pumps only.
(h) Unit 1 only (after Steam Generator Replacement)
(i) Unit 2 only (before Steam Generator Replacement)
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RCS Loops -MODE 3
3.4.5
ACTIONS
CONDITION
C.

D.

REQUIRED ACTION

One required RCS loop
not in operation, and
reactor trip breakers
closed and Rod Control
System capable of rod
withdrawal.

C.1

Two required RCS loops
inoperable.

COMPLETION TIME

Restore required RCS
loop to operation.

1 hour

C.2

De-energize all control
rod drive mechanisms
(CRDMs).

1 hour

D.1

De-energize all CRDMs.

Immediately

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RCS loop to
OPERABLE status and
operation.

Immediately

OR

AND

OR
D.2
No RCS loop in
operation.
AND
D.3

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.5.1

Verify required RCS loops are in operation.

12 hours

SR 3.4.5.2

Verify steam generator secondary side water levels
are > [Unit 1 only: 30%] [Unit 2 only: 28%] (narrow
range) for required RCS loops.

12 hours

SR 3.4.5.3

Verify correct breaker alignment and indicated power
are available to the required pump that is not in
operation.

7 days

Farley Units 1 and 2
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Amendment No.
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RCS Loops - MODE 3
B 3.4.5
BASES
ACTIONS

C.1 and C.2

(continued)

inadvertent control rod withdrawal. This mandates having the heat
transfer capacity of two RCS loops in operation. If only one loop is in
operation, the RTBs must be opened.
The Completion Times of 1 hour to restore the required RCS loop to
operation or de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to risk for
an undue time period.
D.1, D.2, and D.3
If two required RCS loops are inoperable or no RCS loop is in
operation, except as during conditions permitted by the Note in the
LCO section, all CRDMs must be de-energized by opening the RTBs
or de-energizing the MG sets. All operations involving a reduction of
RCS boron concentration must be suspended, and action to restore
one of the RCS loops to OPERABLE status and operation must be
initiated. Boron dilution requires forced circulation for proper mixing,
and opening the RTBs or de-energizing the MG sets removes the
possibility of an inadvertent rod withdrawal. The immediate
Completion Time reflects the importance of maintaining operation for
heat removal. The action to restore must be continued until one loop
is restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.5.1
This SR requires verification every 12 hours that the required loops
are in operation. Verification includes flow rate, temperature, and
pump status monitoring, which help ensure that forced flow is
providing heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the operator in
the control room to monitor RCS loop performance.
SR 3.4.5.2
SR 3.4.5.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side narrow
range water level is >_[Unit 1 only: 30%] [Unit 2 only: 28%] for
required RCS loops. If the SG secondary side narrow range

(continued)
Farley Units 1 and 2
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Revision

RCS Loops - MODE 3
B 3.4.5
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.5.2

(continued)

water level is < [Unit 1 only: 30%] [Unit 2 only: 28%], the tubes may
become uncovered and the associated loop may not be capable
of
providing the heat sink for removal of the decay heat. The 12 hour
Frequency is considered adequate in view of other indications
available in the control room to alert the operator to a loss of SG
level.
SR 3.4.5.3
Verification that the required RCPs are OPERABLE ensures that
safety analyses limits are met. The requirement also ensures that
an
additional RCP 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 the required RCPs.

REFERENCES

Farley Units 1 and 2

None.

B 3.4.5-6

Revision

RCS Loops - MODE 4
3.4.6
ACTIONS
CONDITION
B.

REQUIRED ACTION

One required RHR loop
inoperable.

COMPLETION TIME

B.1

Be in MODE 5.

24 hours

C.1

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one loop to OPERABLE
status and operation.

Immediately

AN__DD
Two required RCS loops
inoperable.
C.

Required RCS or RHR
loops inoperable.

OR
No RCS or RHR loop in
operation.

AND
C.2

t

__________

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.6.1

Verify one RHR or RCS loop is in operation.

SR 3.4.6.2

Verify SG secondary side water levels are >_(Unit 1
only: 75%] [Unit 2 only: 74%] (wide range) for
required RCS loops.

SR 3.4.6.3

12 hours
12 hours

Verify correct breaker alignment and indicated power
are available to the required pump that is not in
operation.

I

7 days

I

______________________________________________________________
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RCS Loops - MODE 4
B 3.4.6

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.6.2
SR 3.4.6.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side wide
range water level is > [Unit 1 only: 75%] [Unit 2 only: 74%]. If the SG
secondary side wide range water level is < [Unit 1 only: 75%] [Unit 2
only: 74%], the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink necessary for
removal of decay heat. The 12 hour Frequency is considered
adequate in view of other indications available in the control room to
alert the operator to the loss of SG level.
SR 3.4.6.3
Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump 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 the 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
experience.

REFERENCES

Farley Units 1 and 2

None.

B 3.4.6-5
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RCS Loops -MODE

5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops -MODE
LCO 3.4.7

5, Loops Filled

One residual heat removal (RHR) loop shall be OPERABLE
and in
operation, and either:
a.

One additional RHR loop shall be OPERABLE; or

b.

The secondary side water level of at least two steam generators
(SGs) shall be > [Unit 1 only: 75%] [Unit 2 only: 74%] (wide
range).,
------------------------------------------------NO TES --------------------------------------

1.

The RHR pump of the loop in operation may not be in operation
for
< 2 hours per 8 hour period provided:
a.

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

b.

Core outlet temperature is maintained at least 109F below
saturation temperature.

2.

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

3.

No reactor coolant pump shall be started with one or more
RCS cold
leg temperatures < 325 0 F unless:
a.

The secondary side water temperature of each SG is <
50°F
above each of the RCS cold leg temperatures; or

b.

The pressurizer water volume is less than 770 cubic feet
(24%
of wide range, cold, pressurizer level indication).

4.

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

5.

The number of operating Reactor Coolant Pumps is limited
to one at
RCS temperatures < 110°F with the exception that a second
pump
may be started for the purpose of maintaining continuous
flow while
taking the operating pump out of service.

-- ---------------------------------------------------------------------------
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RCS Loops -MODE

APPLICABILITY:

5, Loops Filled
3.4.7

MODE 5 with RCS loops filled.

ACTIONS
CONDITION
A.

REQUIRED ACTION

One RHR loop
inoperable.

A. 1

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

A.2

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

B.1

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RHR loop to
OPERABLE status and
operation.

Immediately

AND

OR

Required SGs secondary
side water levels not
within limits.
B.

Required RHR loops
inoperable.

OR
No RHR loop in
operation.

COMPLETION TIME

AND
B.2

operation.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.7.1
SR 3.4.7.2

Farley Units 1 and 2

FREQUENCY

Verify one RHR loop is in operation.

12 hours

Verify SG secondary side water level is >- [Unit
1
only: 75%] [Unit 2 only: 74%] (wide range) in
required SGs.

3.4.7-2

12 hours

Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

I

RCS Loops -MODE

5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7 RCS Loops -MODE

5, Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary function
of the
reactor coolant is the removal of decay heat and transfer
this heat
either to the steam generator (SG) secondary
side coolant via natural
circulation (Ref. 1) or the component cooling water
via the residual
heat removal (RHR) heat exchangers. While the
principal means for
decay heat removal is via the RHR System, the
SGs via natural
circulation (Ref. 1) are specified as a backup means
for redundancy.
Even though the SGs cannot produce steam in this
MODE, they are
capable of being a heat sink due to their large contained
volume of
secondary water. As long as the SG secondary
side water is at a
lower temperature than the reactor coolant, heat
transfer will occur.
The rate of heat transfer is directly proportional to
the temperature
difference. The secondary function of the reactor
coolant is to act as
a carrier for soluble neutron poison, boric acid.
In MODE 5 with RCS loops filled, the reactor coolant
is circulated by
means of two RHR loops connected to the RCS,
each loop containing
an RHR heat exchanger, an RHR pump, and appropriate
flow and
temperature instrumentation for control, protection,
and indication.
One RHR pump circulates the water through the
RCS at a sufficient
rate to prevent boric acid stratification.
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 RHR loop for decay heat removal and transport.
The flow
provided by one RHR loop is adequate for decay
heat removal. The
other intent of this LCO is to require that a second
path be available
to provide redundancy for heat removal.
The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop that must
be
OPERABLE and in operation. The second path can
be another
OPERABLE RHR loop or maintaining two SGs with
secondary side
water levels ->[Unit 1 only: 75%] [Unit 2 only: 74%] (wide range)
to
provide an alternate method for decay heat removal
via natural
circulation (Ref. 1).
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the determination
of the time available for mitigation of the accidental boron dilution
event. The RHR loops provide this circulation.
RCS Loops -MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk reduction.

LCO

The purpose of this LCO is to require that at least one of the RHR
loops be OPERABLE and in operation with an additional RHR loop
OPERABLE or two SGs with secondary side water level :? [Unit I
only: 75%] [Unit 2 only: 74%] (wide range). One RHR loop provides
sufficient forced circulation to perform the safety functions of the
reactor coolant under these conditions. An additional RHR loop is
required to be OPERABLE to meet single failure considerations.
However, if the standby RHR loop is not OPERABLE, an acceptable
alternate method is two SGs with their secondary side water levels
>- [Unit 1 only: 75%] [Unit 2 only: 74%] (wide range). Should the
operating RHR loop fail, the SGs could be used to remove the decay
heat via natural circulation.
Note 1 permits all RHR pumps to not be in operation < 2 hours per
8 hour period. The purpose of the Note is to permit tests designed to
validate various accident analyses values. One of the tests
performed during the startup testing program is the validation of rod
drop times during cold conditions, both with and without flow. The no
flow test may be performed in MODE 3, 4, or 5 and requires that the
pumps be stopped for a short period of time. The Note permits
stopping of the pumps in order to perform this test and validate the
assumed analysis values. If changes are made to the RCS that
would cause a change to the flow characteristics of the RCS, the
input values must be revalidated by conducting the test again. The
2 hour time period is adequate to perform the test, and operating
experience has shown that boron stratification is not likely during this
short period with no forced flow.
Utilization of Note 1 is permitted provided the following conditions are
met, along with any other conditions imposed by initial startup test
procedures:
a.

No operations are permitted that would dilute the RCS boron
concentration, therefore maintaining the margin to criticality.
Boron reduction is prohibited because a uniform concentration
(continued)
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced circulation
of the reactor coolant to remove decay heat from the core and to
provide proper boron mixing. One loop of RHR provides sufficient
circulation for these purposes. However, one additional RHR loop is
required to be OPERABLE, or the secondary side water level of at
least two SGs is required to be >_[Unit 1 only: 75%] [Unit 2 only:
74%] (wide range).
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.8,
3.9.4,

"RCS Loops -MODES 1 and 2";
"RCS Loops- MODE 3";
"RCS Loops -MODE 4";
"RCS Loops -MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation -High Water Level" (MODE 6); and
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level" (MODE 6).

ACTIONS

A.1 and A.2
If one RHR loop is inoperable and the required SGs have secondary
side water levels < [Unit 1 only: 75%] [Unit 2 only: 74%] (wide range),
redundancy for heat removal is lost. Action must be initiated
immediately to restore a second RHR loop to OPERABLE status or
to restore the required SG secondary side water levels. Either
Required Action A.1 or Required Action A.2 will restore redundant
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 RHR loop is in operation, except during conditions permitted by
Note 1, or if no loop is OPERABLE, all operations involving a
reduction of RCS boron concentration must be suspended and action
to restore one RHR loop to OPERABLE status and operation must be
initiated. To prevent boron dilution, forced circulation is required to
provide proper mixing and preserve the margin to criticality in this
type of operation. The immediate Completion Times reflect the
importance of maintaining operation for heat removal.

Farley Units 1 and 2
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1
This SR requires verification every 12 hours that
the required loop is
in operation. Verification includes flow rate, temperature,
or pump
status monitoring, which help ensure that forced
flow is providing heat
removal.
The Frequency of 12 hours is sufficient considering
and alarms available to the operator in the control other indications
room to monitor
RHR loop performance.
SR 3.4.7.2
Verifying that at least two SGs are OPERABLE
by ensuring their
secondary side wide range water levels are >_
[Unit 1 only: 75%] [Unit
2 only: 74%] ensures an alternate decay heat
removal method via
natural circulation in the event that the second
RHR loop is not
OPERABLE. If both RHR loops are OPERABLE,
this Surveillance is
not needed. The 12 hour Frequency is considered
adequate in view
of other indications available in the control room
to alert the operator
to the loss of SG level.
SR 3.4.7.3
Verification that a second RHR pump is OPERABLE
ensures that an
additional pump 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 the RHR pump. If secondary side water level
is Ž [Unit 1 only:
75%] [Unit 2 only: 74%] (wide range) in at least
two SGs, this
Surveillance is not needed. 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.

REFERENCES

Farley Units 1 and 2

1. NRC Information Notice 95-35, "Degraded
Ability of Steam
Generators to Remove Decay Heat by Natural
Circulation."
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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.

1 gpm unidentified LEAKAGE;

C.

10 gpm identified LEAKAGE;

d.

450 gallons per day total primary to secondary
LEAKAGE through
all steam generators (SGs); and

e.

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 LEAKAGE not
within limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

B.

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

OR

AND
B.2

Pressure boundary
LEAKAGE exists.

I,_______________________________

Farley Units 1 and 2
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Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

RCS Operational LEAKAGE
B 3.4.13
BASES
APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety
analyses do not
address operational LEAKAGE. However, other operational
LEAKAGE
is typically seen as a precursor to a 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
a 150 gpd per
SG primary to secondary LEAKAGE as the initial
condition.
Primary to secondary LEAKAGE is a factor in the
dose releases
outside containment 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 FSAR (Ref. 3) analysis for SGTR assumes the
contaminated
secondary fluid is released via the main steam safety
valves. The
majority of the activity released to the atmosphere
results from the
tube rupture. Therefore, the 150 gpd per SG primary
to secondary
LEAKAGE is inconsequential.
[Unit 1 Only] The SLB is more limiting for primary
to secondary
LEAKAGE. The safety analysis for the SLB assumes
500 gpd and 470
gpd primary to secondary LEAKAGE in the ruptured
and intact steam
generators respectively as an initial condition. The
dose
consequences resulting from the SLB accident are
bounded by a small
fraction (i.e., 10%) of the limits defined in 10 CFR
100. The RCS
specific activity assumed was a bounding value of
1.0 gtCi/gm DOSE
EQUIVALENT 1-131, with either a pre-existing or
an accident initiated
iodine spike. These values bound the Technical
Specifications values.
[Unit 2 Only] The SLB is more limiting for primary
to secondary
LEAKAGE. The safety analysis for the SLB assumes
500 gpd primary
to secondary LEAKAGE in one steam generator
as an initial condition.
The Unit 2 MSLB analysis in support of Generic
Letter 95-05 has
shown that steam generator tube leakage of 11.8
gpm in the faulted
loop, and 0.1 gpm (approximately 150 gpd) in each
of the intact loops
(total leakage of 12 gpm), following a SLB outside
of containment, but
upstream of the main steam isolation valves, results
in offsite doses
bounded by a small fraction (i.e., 10%) of the 10
CFR 100 guidelines.
The RCS specific activity assumed was 0.30 p.Ci/gm
DOSE
EQUIVALENT 1-131, with either a pre-existing or
an accident initiated
iodine spike. These values bound the Technical
Specifications values.
The RCS operational LEAKAGE satisfies Criterion
2 of 10 CFR
50.36(c)(2)(ii).

Farley Units 1 and 2
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RCS Operational LEAKAGE
B 3.4.13
BASES
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
the leak itself could cause further deterioration,is unacceptable as
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
containment air monitoring and containment
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.

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 System.
Identified LEAKAGE
includes LEAKAGE to the containment
from specifically known
and located sources, 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 throuqh
All Steam Generators

(SGs)

The limits for total primary to secondary
LEAKAGE through all
SGs produce acceptable offsite doses
in the SLB accident
analysis. Violation of this LCO could exceed
the offsite dose
limits for this accident. Primary to secondary
LEAKAGE must be
included in the total allowable limit for
identified LEAKAGE.

(continued)
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RCS Operational LEAKAGE
B 3.4.13
BASES
LCO
(continued)

e. Primary to Secondary LEAKAGE through Any One
SG
The limit on one SG is based on the assumption that
a single
crack leaking this amount would not propagate to a SGTR
under
the stress conditions of a LOCA or a main steam line
rupture. If
leaked through many cracks, the cracks are very small,
and the
above assumption is conservative.

APPLICABILITY

In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE
is
greatest when the RCS is pressurized.
In MODES 5 and 6, LEAKAGE limits are not required
because the
reactor coolant pressure is far lower, resulting in lower
stresses and
reduced potentials for LEAKAGE.
LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"
measures
leakage through each individual PIV 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 leak
tight. If both valves leak and result in a loss of mass
from the RCS,
the loss must be included in the allowable identified LEAKAGE.

ACTIONS

A._1
Unidentified LEAKAGE, identified LEAKAGE, or primary
to secondary
LEAKAGE in excess of the LCO limits must be reduced
to within limits
within 4 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.
B.1 and B.2
If any pressure boundary LEAKAGE exists, or if unidentified
LEAKAGE, identified LEAKAGE, or primary to secondary
LEAKAGE
cannot be reduced to within limits within 4 hours, the
reactor must be
brought to lower pressure conditions to reduce the severity
of the
LEAKAGE and its potential consequences. It should
be noted that
LEAKAGE past seals and gaskets is not pressure boundary

(continued)
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RCS Specific Activity
3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity
LCO 3.4.16

The specific activity of the reactor coolant shall be within limits.

APPLICABILITY:

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) > 5000 F.

ACTIONS
CONDITION
A. DOSE EQUIVALENT 1-131
[Unit 1 only: > 0.5 gtCi/gm]
[Unit 2 only: > 0.30 ýtCi/gm].

I

REQUIRED ACTION

COMPLETION TIME

N ote ------------------ --------------------.
LCO 3.0.4 is not applicable.
I
A.1

Verify DOSE
EQUIVALENT 1-131
within the acceptable
region of
Figure 3.4.16-1.

Once per 4 hours

A.2

Restore DOSE
EQUIVALENT 1-131 to
within limit.

48 hours

B.1

Be in MODE 3 with
Tavg < 5000 F.

AND

B.

Gross specific activity of
the reactor coolant not
within limit.

Farley Units 1 and 2
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6 hours

Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

RCS Specific Activity
3.4.16
ACTIONS
CONDITION
C.

REQUIRED ACTION

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

C. 1

COMPLETION TIME

Be in MODE 3 with
Tavg < 5000 F.

6 hours

OR
DOSE EQUIVALENT
1-131 in the unacceptable
region of Figure 3.4.16-1.

I

L ________________

__________

SURVEILLANCE RE UIJRFM=K"TrZ
SURVEILLANCE
SR 3.4.16.1
S R 3 .4 .16 .2

FREQUENCY

Verify reactor coolant gross specific activity
< 100/E pCi/gm.
-------------------------------

7 days

NO T E ------------------------......

Only required to be performed in MODE 1.

-----------------------------------------------------Verify reactor coolant DOSE EQUIVALENT 1-131
specific activity [Unit 1 only: < 0.5 MCi/gm]
[Unit 2 only: < 0.30 1 .Ci/gm].

14 days
AND
Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

Farley Units 1 and 2
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RCS Specific Activity
3.4.16
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Figure 3.4.16-1
DOSE EQUIVALENT 1-131 Primary Coolant Specific
Activity Limit Versus Percent
of RATED THERMAL POWER with the Primary
Coolant Specific Activity
[Unit 1 only: > 0.5 !tCi/gm] [Unit 2 only: > 0.30
jtCi/gm] DOSE EQUIVALENT 1-131.
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RCS Specific Activity
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.16 RCS Specific Activity
BASES
BACKGROUND

The maximum dose to the whole body and
the thyroid that an
individual at the site boundary can receive
for 2 hours during an
accident, or for the duration of the accident at the
Low Population
Zone, is specified in 10 CFR 100 (Ref. 1). The
limits on specific
activity ensure that the doses are held to an
appropriate fraction of
the 10 CFR 100 limits (i.e., a small fraction
of or well within the 10
CFR 100 limits depending on the specific
accident analysis) 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) or main steam
line break (MSLB) accident.
The LCO contains specific activity limits
for both DOSE EQUIVALENT
1-131 and gross specific activity. The
allowable levels are intended to
limit the 2 hour dose at the site boundary
to an appropriate fraction of
the 10 CFR 100 dose guideline limits.
The limits in the LCO are
standardized, based on parametric evaluations
of offsite radioactivity
dose consequences for typical site locations.
The parametric evaluations showed the
potential offsite dose levels
for a SGTR or MSLB accident were an
appropriately small fraction of
the 10 CFR 100 dose guideline limits.
Each evaluation assumes a
broad range of site applicable atmospheric
dispersion factors in a
parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO limits on the specific activity of the
reactor coolant ensures
that the resulting doses will not exceed
an appropriate fraction of the
10 CFR 100 dose guideline limits following
a SGTR accident. The
SGTR safety analysis (Ref. 2) assumes
the specific activity of the
reactor coolant at [Unit 1 only: 1.0 p.Ci/gm]
[Unit 2 only: 0.5 pCi/gm]
and a bounding reactor coolant steam generator
(SG) tube leakage of
[Unit 1 only: 1 gpm total for three SGs] [Unit
2 only: 150 gpd per SG].
The MSLB analysis assumes a steam
generator tube leakage of [Unit
1 only: 500 gpd] [Unit 2 only 11.8 gpm]
in the faulted loop and [Unit 1
only: 470 gpd] [Unit 2 only: 150 gpd]
in each of the intact loops for a
total leakage of [Unit 1 only: 1440 gpd]
[Unit 2 only: 12 gpm].

(continued),1
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RCS Specific Activity
B 3.4.16
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

This analysis resulted in offsite doses bounded by a small fraction
(i.e.,
10%) of the 10 CFR 100 guidelines using ICRP Dose Conversion
Factors (DCFs). The initial RCS specific activity assumed was
[Unit 1
only: 1.0 ýLCi/grm] [Unit 2 only: 0.30 RCi!gm] DOSE EQUIVALENT
1-131
with an iodine spike. These values bound the Technical Specifications
values. The safety analysis assumes for both the SGTR and
MSLB
the specific activity of the secondary coolant at its limit of 0.1
VtCi/gm
DOSE EQUIVALENT 1-131 from LCO 3.7.16, "Secondary Specific
Activity."
The analysis for the MSLB accident establishes the acceptance
limits
for RCS specific activity. Reference to this analysis is used to
assess
changes to the unit that could affect RCS specific activity, as
they
relate to the acceptance limits.
The SGTR analysis assumes an RCS coolant activity of (Unit
1 only:
1.0 p.Ci/gm] [Unit 2 only: 0.5 RCi/gm] DOSE EQUIVALENT 1-131.
The
MSLB analysis considers two cases of reactor coolant specific
activity.
One case assumes specific activity at [Unit 1 only: 1.0 pCi/gm]
[Unit 2
only: 0.30 1RCi/gm] DOSE EQUIVALENT 1-131 with a concurrent
large
iodine spike that increases the 1-131 activity release rate into
the
reactor coolant by a factor of 500 immediately after the accident.
The
second case assumes the initial reactor coolant iodine activity
at [Unit
1 only: 60 pLCi/gm] [Unit 2 only: 18 pCi/gm] DOSE EQUIVALENT
1-131
due to a pre-accident iodine spike caused by an RCS transient.
These
values bound the Technical Specifications values. In both cases,
the
noble gas activity in the reactor coolant assumes 1 % failed fuel,
which
closely equals the LCO limit of 100/1 pCi/gm for gross specific
activity.
The SGTR analysis also assumes a loss of offsite power coincident
with a reactor trip. The SGTR causes a reduction in reactor
coolant
inventory. The reduction initiates a reactor trip from a low pressurizer
pressure signal or an RCS overtemperature AT signal.
The coincident loss of offsite power causes the steam dump
valves to
close to protect the condenser. The rise in pressure in the
ruptured
SG discharges radioactively contaminated steam to the atmosphere
through the SG power operated relief valves and the main steam
safety valves. The unaffected SGs remove core decay heat
by venting
steam to the atmosphere until the cooldown ends.
The MSLB analysis assumes a double-ended guillotine break
of a main
steamline outside of containment. The affected steam generator
will
(continued)
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RCS Specific Activity
B 3.4.16
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

rapidly depressurize and release both the radionuclides
initially
contained in the secondary coolant, and the primary
coolant
activity transferred via SG tube leakage, directly
to the outside
atmosphere. A portion of the iodine activity initially
contained in the
intact SGs and noble gas activity due to SG tube
leakage is released
to the atmosphere through either the SG atmospheric
relief valves
(ARVs) or the SG safety relief valves.
The safety analysis assumes an accident initiated
iodine spike and
shows the radiological consequences of a MSLB
accident are within a
small fraction of the Reference 1 dose guideline
limits.
Operation with iodine specific activity levels greater
than the LCO limit
is permissible, if the activity levels do not exceed
the limits shown in
Figure 3.4.16-1, in the applicable specification,
for more than 48 hours.
The MSLB safety analysis has concurrent and
pre-accident iodine
spiking levels up to [Unit 1 only: 60 4Ci/gm] [Unit
2 only: 18 ptCi/gm]
DOSE EQUIVALENT 1-131.
The remainder of the above limit permissible iodine
levels shown in
Figure 3.4.16-1 are acceptable because of the
low probability of a
MSLB accident occurring during the established
48 hour time limit.
The occurrence of a MSLB accident at these
permissible levels could
increase the site boundary dose levels, but still
be within 10 CFR 100
dose guideline limits.
The limits on RCS specific activity are also used
for establishing
standardization in plant personnel radiation protection
practices.
RCS specific activity satisfies Criterion 2 of 10
CFR 50.36(c)(2)(ii).

LCO

Farley Units I and 2

The specific iodine activity is limited to 0.5 ttCi/gm
DOSE
EQUIVALENT 1-131 for the SGTR analysis and
[Unit 1 only: 0.5
pCi/gm] [Unit 2 only: 0.30 pCi/gm] DOSE EQUIVALENT
1-131 for the
MSLB analysis, and the gross specific activity
in the reactor coolant is
limited to the number of 4Ci/gm equal to 100
divided by E (average
disintegration energy of the sum of the average
beta and gamma
energies of the coolant nuclides). The limit on
DOSE EQUIVALENT
1-131 ensures the thyroid dose to an individual
during the Design Basis
Accident (DBA) will be an appropriate fraction
of the allowed thyroid
dose. The limit on gross specific activity ensures
the 2 -hour whole
body dose to an individual at the site boundary
during the DBA will be
a small fraction of the allowed whole body dose.
(continued)
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Containment
B 3.6.1
BASES
BACKGROUND
(continued)

2.

closed by manual valves, blind flanges, or
de-activated
automatic valves secured in their closed positions,
except as
provided in LCO 3.6.3, "Containment Isolation
Valves";

b. Each air lock is OPERABLE, except as
provided in LCO 3.6.2,
"Containment Air Locks";
c. All equipment hatches are closed; and
d. The sealing mechanism associated with
each penetration (e.g.,
welds, bellows or O-rings) is OPERABLE.
APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment
is that the containment
must withstand the pressures and temperatures
of the limiting DBA
without exceeding the design leakage rate.
The DBAs that result in a challenge to
OPERABILITY
from high pressures and temperatures containment
are a loss of coolant accident
(LOCA), a steam line break, and a rod ejection
accident (REA)
(Ref. 2). In addition, release of significant
fission product radioactivity
within containment can occur from a LOCA
analyses, it is assumed that the containmentor REA. In the DBA
is
for the DBAs involving release of fission productOPERABLE such that,
radioactivity, release
to the environment is controlled by the rate
of containment leakage.
The containment was designed with an allowable
leakage rate of
0.15% of containment air weight per day for
the first 24 hours and
0.075% thereafter (Ref. 3). This leakage
rate, used to evaluate
offsite doses resulting from accidents, is defined
in 10 CFR 50,
Appendix J, Option B (Ref. 1), as L,: the
maximum
allowable
containment leakage rate at the calculated
peak containment internal
pressure (Pa) resulting from the limiting design
basis LOCA. The
allowable leakage rate represented by La
forms the basis for the
acceptance criteria imposed on all containment
leakage rate testing.
La is assumed to be 0.15% per day in the
safety analysis at Pa = [Unit
1 only: 43.8 psig] [Unit 2 only: 43 psig] (Ref.
3).
Satisfactory leakage rate test results are
a requirement for the
establishment of containment OPERABILITY.
The containment satisfies Criterion 3 of 10
CFR 50.36(c)(2)(ii).
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Containment Air Locks
B 3.6.2
BASES
APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive
material within
containment are a loss of coolant
accident, a rod ejection accident,
and a fuel handling accident in containment
(Ref. 2). In the analysis
of each of these accidents, it is assumed
that containment is
OPERABLE such that release of fission
products to the environment
is controlled by the rate of containment
leakage. The containment
was designed with an allowable leakage
rate of 0.15% of containment
air weight per day (Ref. 2). This leakage
rate is defined in
10 CFR 50, Appendix J, Option B,
as L., the maximum allowable
containment leakage rate at the calculated
peak containment internal
pressure, Pa ([Unit 1 only: 43.8 psig]
[Unit 2 only: 43 psig]), following a
design basis LOCA. This allowable
leakage rate forms the basis for
the acceptance criteria imposed on the
SRs associated with the air
locks.
The containment air locks satisfy Criterion 3 of 10
CFR 50.36(c)(2)(ii).

LCO

Each containment air lock forms part
of the containment pressure
boundary. As part of the containment
pressure boundary, the air lock
safety function is related to control
of the containment leakage rate
resulting from a DBA. Thus, each
air lock's structural integrity and
leak tightness are essential to the
successful mitigation of such an
event.
Each air lock is required to be OPERABLE.
For the air lock to be
considered OPERABLE, the air lock
interlock mechanism must be
OPERABLE, the air lock must be
in compliance with the Type B air
lock leakage test, and both air lock
doors must be OPERABLE. The
interlock allows only one air lock door
of an air lock to be opened at
one time. This provision ensures
that a gross breach of containment
does not exist when containment
is required to be OPERABLE.
Closure of a single door in each air
lock is
tight barrier following postulated events. sufficient to provide a leak
Nevertheless, both doors
are kept closed when the air lock
is not being used for normal entry
into or exit from containment.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could
cause a release of radioactive
material to containment. In MODES
5 and 6, the probability and
consequences of these events are reduced
due to the pressure and

(continued)A
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Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure
BASES
BACKGROUND

The containment pressure is limited during normal operation
to
preserve the initial conditions assumed in the accident
analyses for a
loss of coolant accident (LOCA) or steam line break
(SLB). An
inadvertent actuation of the Containment Spray
System is not part of
the containment pressure response licensing basis
for Farley.
Containment pressure is a process variable that is monitored and
controlled. The containment pressure limits
are derived from the
input conditions used in the containment functional
analyses and the
containment structure external pressure analysis.
Should operation
occur outside these limits coincident with a Design
Basis Accident
(DBA), post accident containment pressures
could exceed calculated
values.

APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition
used in the DBA
analyses to establish the maximum peak containment
internal
pressure. The limiting DBAs considered, relative
to containment
pressure, are the LOCA and SLB, which are analyzed
using computer
pressure transients. The worst case SLB generates
larger mass and
energy release than the worst case LOCA. Thus,
the SLB event
bounds the LOCA event from the containment peak
pressure
standpoint (Ref. 1).
The initial pressure condition used in the containment analysis was
17.7 psia (3.0 psig). This resulted in a maximum
peak pressure from
a SLB of [Unit 1 only: 52.0 psig] [Unit 2 only:
52.4 psig]. The
containment analysis (Ref. 1) shows the maximum
peak calculated
containment pressure, Pa, resulting from the
limiting LOCA. The
maximum containment pressure resulting from
the worst case LOCA,
[Unit 1 only: 43.8 psig] [Unit 2 only: 43.0 psig],
does not exceed the
containment design pressure, 54 psig.
The containment was also designed for an external
pressure load
equivalent to -3.0 psig to account for the external
loading from
tornado depressurization.

(continued)
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Containment Air Temperature
B 3.6.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

pressure transients. No two DBAs are assumed
to
simultaneously or consecutively. The postulated occur
DBAs are analyzed
with regard to Engineered Safety Feature (ESF)
systems, assuming
the loss of one ESF bus, which is the worst
case single active failure,
resulting in one train each of the Containment
Spray
Residual Heat Removal System, and Containment System,
Cooling System
being rendered inoperable.
The limiting DBA for the maximum peak containment
air temperature
is a SLB. The initial containment average air
temperature assumed
in the design basis analyses (Ref. 1) is 127 0
F. This resulted in a
maximum containment air temperature of [Unit
1 only: 3670 F] [Unit 2
only: 383 0 F]. The design air temperature is
3780 F.
[Unit 1 only] The temperature limit is used to
establish the
environmental qualification operating envelope
for containment. The
basis of the containment design air temperature
is to ensure the
performance of safety-related equipment inside
containment (Ref. 2).
Thermal analyses show that the containment
air temperature remains
below the equipment design temperature.
Therefore, it is concluded
that the calculated transient containment air
temperature is
acceptable for the DBA SLB.
[Unit 2 only] The temperature limit is used
to establish the
environmental qualification operating envelope
for containment. The
maximum peak containment air temperature
was calculated to
exceed the containment design air temperature
for only a few
seconds during the transient. The basis of
the containment design
air temperature, however, is to ensure the
performance of safety
related equipment inside containment (Ref.
2). Thermal analyses
showed that the time interval during which
the containment air
temperature exceeded the containment design
air temperature was
short enough that the equipment surface temperatures
remained
below the equipment design temperature.
Therefore, it is concluded
that the calculated transient containment air
temperature is
acceptable for the DBA SLB.
The temperature limit is also used in the depressurization
analyses to
ensure that the minimum pressure limit is maintained
following an
inadvertent actuation of the Containment
Spray System.

(continued)
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Containment Air Temperature
B 3.6.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

The containment pressure transient is sensitive to the
initial air mass
in containment and, therefore, to the initial containment
air
temperature. The limiting DBA for establishing the
maximum peak
containment internal pressure is a SLB. The temperature
limit is used
in this analysis to ensure that in the event of an accident
the maximum
containment internal pressure will not be exceeded.
Containment average air temperature satisfies Criterion 2 of 10
CFR
50.36(c)(2)(ii).

LCO

During a DBA, with an initial containment average
air temperature
less than or equal to the LCO temperature limit,
the resultant
containment structure peak accident temperature
is maintained
below the containment design temperature. As
a result, the ability of
containment to perform its design function is ensured.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a release
of radioactive
material to containment. In MODES
5 and 6, the probability and
consequences of these events are reduced due to
the pressure and
temperature limitations of these MODES. Therefore,
maintaining
containment average air temperature within the
limit is not required in
MODE 5 or 6.

ACTIONS

A..1
When containment average air temperature is
not within the limit of
the LCO, it must be restored to within limit within
8 hours. This
Required Action is necessary to return operation
to
of the containment analysis. The 8 hour Completionwithin the bounds
Time is
acceptable considering the sensitivity of the analysis
to variations in
this parameter and provides sufficient time to correct
minor problems.
B.1 and B.2
If the containment average air temperature cannot
be restored to
within its linmit within the required Completion Time,
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 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 plant conditions from full power conditions
in an orderly
manner and without challenging plant systems.
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Containment Spray and Cooling System
B 3.6.6
BASES
BACKGROUND

Containment CoolinQ System

(continued)

ambient containment air temperature during normal
unit operation to
less than the limit specified in LCO 3.6.5, "Containment
Air
Temperature." This temperature limitation ensures
that the
containment temperature does not exceed the
initial temperature
conditions assumed for the DBAs.
In post accident operation following an actuation
signal, unless an
LOSP signal is present, the Containment Cooling
System fans are
designed to start automatically in slow speed
if not already running. If
an LOSP signal is present, only the two fans selected
(one per train)
will receive an auto-start signal and will start in
slow speed. If running
in high (normal) speed, the fans automatically
shift to slow speed.
The fans are operated at the lower speed during
accident conditions
to prevent motor overload from the higher mass
atmosphere. In
addition, if temperature at the cooler discharge
reaches 135 0 F, fusible
links holding dropout plates will open and the
fan discharge will no
longer be directed through the common discharge
header. This
function helps to protect the fans in a post-accident
environment by
reducing the back pressure on the fans. The
temperature of the SW
is an important factor in the heat removal capability
of the fan units.
APPLICABLE
SAFETY ANALYSES

The Containment Spray System and Containment
Cooling System
limit the temperature and pressure that could be
experienced
following a DBA. The limiting DBAs considered are
the loss of
coolant accident (LOCA) and the steam line
break (SLB). The LOCA
and SLB are analyzed using computer codes designed
to predict the
resultant containment pressure and temperature
transients. No DBAs
are assumed to occur simultaneously or consecutively.
The
postulated DBAs are analyzed with regard to containment
ESF
systems, assuming the loss of one ESF bus,
which is the worst case
single active failure and results in one train
of the Containment Spray
System and Containment Cooling System being
rendered inoperable.
The analysis and evaluation show that under the worst case scenario,
the highest peak containment pressure is [Unit
1 only: 52.0 psig] [Unit
2 only: 52.4 psig] (experienced during a SLB).
The analysis shows
that the peak containment temperature is [Unit
1
only: 3670 F] [Unit 2
only: 383 0 F] (experienced during a SLB). Both
results meet the
intent of the design basis. (See the Bases
for LCO 3.6.4,
"Containment Pressure," and LCO 3.6.5, "Containment
Air
Temperature," for a detailed discussion).
(continued)
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Secondary Specific Activity
B 3.7.16

B 3.7 PLANT SYSTEMS
B 3.7.16 Secondary Specific Activity
BAS ES
BACKGROUND

Activity in the secondary coolant results from steam
generator tube
outleakage from the Reactor Coolant System (RCS).
Under steady
state conditions, the activity is primarily iodines with
relatively short
half lives and, thus, indicates current conditions.
During
1-131 spikes have been observed as well as increased transients,
releases of
some noble gases. Other fission product isotopes, as
well as
activated corrosion products in lesser amounts,
may also be found in
the secondary coolant.
A limit on secondary coolant specific activity during power
operation
minimizes releases to the environment because
of normal operation,
anticipated operational occurrences, and accidents.
This limit is lower than the activity value that
might be expected from
a 450 gallons per day tube leak (LCO 3.4.13,
"RCS Operational
LEAKAGE") of primary coolant at the limit of
[Unit 1 only: 0.5 ý±Ci/gm]
[Unit 2 only: 0.30 VCi/gm] (LCO 3.4.16, "RCS
Specific Activity"). The
steam line failure is assumed to result in the
release of the noble gas
and iodine activity contained in the steam generator
inventory, the
feedwater, and the reactor coolant LEAKAGE.
Most of the iodine
isotopes have short half lives (i.e., < 20 hours).
With the specified activity limit, the resultant
2 hour thyroid dose to a
person at the site boundary would be within
the limits of 10 CFR
20.1001- 20.2402 if the main steam safety
valves (MSSVs) and
Atmospheric Relief Valves (ARVs) are open
for 2 hours following a
trip from full power.
Operating at the allowable limits results in a
2 hour site boundary
exposure well within the 10 CFR 100 (Ref.
1) limits.

APPLICABLE
SAFETY ANALYSES

The accident analysis of the main steam line
break (MSLB),
as discussed in the FSAR, Chapter 15 (Ref. 2) assumes
the
initial secondary coolant specific activity to have
a radioactive isotope
concentration of 0.10 R.Ci/gm DOSE EQUIVALENT
1-131. This
assumption is used in the analysis for determining
the radiological
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Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.8

Inservice Testing Proqram
This program provides controls for inservice
testing of ASME Code Class 1, 2,
and 3 components. The program shall
include the following:
a.

Testing frequencies specified in Section
XI of the ASME Boiler and
Pressure Vessel Code and applicable Addenda
as follows:
ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for
inservice testing
activities
Weekly
Monthly
Quarterly or every 3 months
Semiannually or every 6 months
Every 9 months
Yearly or annually
Biennially or every 2 years

At least once
At least once
At least once
At least once
At least once
At least once
At least once

per 7 days
per 31 days
per 92 days
per 184 days
per 276 days
per 366 days
per 731 days

b.

The provisions of SR 3.0.2 are applicable to the above required
Frequencies for performing inservice testing
activities;

c.

The provisions of SR 3.0.3 are applicable
to inservice testing activities; and
Nothing in the ASME Boiler and Pressure
Vessel Code shall be construed
to supersede the requirements of any TS.

d.

5.5.9

Required Frequencies
for performing inservice
testinq activities

Steam Generator (SG)Tube Surveillance
Progqram
The provisions of SR 3.0.2 are applicable
to the SG Tube Surveillance Program
Test Frequencies. [Specification 5.5.9 is
not required to be performed on the
replacement steam generators during the
shutdown when the steam generators
are replaced.]
5.5.9.0

Each steam generator shall be demonstrated OPERABLE
by
performance of the following augmented inservice
inspection
program.

(continuedr)
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5.5
5.5 Programs and Manuals
5.5.9

Steam Generator (SG) Tube Surveillance Program
(continued)
5.5.9.1

Steam Generator Sample Selection and Inspection
Each steam generator shall be determined OPERABLE
during
shutdown by selecting and inspecting at least
the minimum number
of steam generators specified in Table 5.5.9-1.

5.5.9.2

Steam Generator Tube Sample Selection and
Inspection
5.5.9.2.1

The steam generator tube minimum sample
size,
inspection result classification, and the corresponding
action required shall be as specified in Tables
5.5.9-2
and 5.5.9-3. The inservice inspection of steam
generator tubes shall be performed at the frequencies
specified in Specification 5.5.9.3, and the inspected
tubes shall be verified acceptable per the acceptance
criteria of Specification 5.5.9.4. The tubes selected
for
each inservice inspection shall include at least
3% of
the total number of tubes in all steam generators.
[Unit
2 only: Selection of tubes to be inspected is
not
affected by the F* designation. When applying
the
exceptions of 5.5. 9 .2.1.a through 5.5.9.2.1.c,
previous
defects or imperfections in the area repaired
by sleeving
are not considered an area requiring reinspection.]
The
tubes selected for these inspections shall be
selected
on a random basis except:
a.

Where experience in similar plants with similar
water chemistry indicates critical areas to be
inspected, then at least 50% of the tubes inspected
shall be from these critical areas.

b.

The first sample of tubes selected for each
inservice inspection (subsequent to the preservice
inspection) of each steam generator shall include:
1.

All nonplugged tubes that previously had
detectable wall penetrations greater than 20%.

[Unit 2 only] When referring to a steam generator
tube,
the sleeve shall be considered a part of the tube
if the
tube has been repaired per Specification 5.5.9.4.a.9.
(continued)
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5.5.9.2.1 (continued)

c.

2.

Tubes in those areas where experience has
indicated potential problems.

3.

A tube inspection (pursuant to Specification
5.5.9.4.a.8) shall be performed on each
selected tube. If any selected tube does not
permit the passage of the eddy current probe
for a tube [Unit 2 only: or sleeve] inspection,
this shall be recorded and an adjacent tube
shall be selected and subjected to a tube
inspection.

4.

[Unit 2 only] Indications left in service as a
result of application of the tube support plate
voltage-based repair criteria shall be
inspected by bobbin coil probe during all
future refueling outages.

The tubes selected as the second and third
samples (if required by Tables 5.5.9-2 and 5.5.9-3)
during each inservice inspection may be subjected
to a partial tube inspection provided:
1.

The tubes selected for these samples include
the tubes from those areas of the tube sheet
array where tubes with imperfections were
previously found.

2.

The inspections include those portions of the
tubes where imperfections were previously
found.
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5.5.9.2.1 (continued)
d.

[Unit 2 only] Implementation of the steam
generator
tube/tube support plate repair criteria requires
a 100
percent bobbin coil inspection for hot-leg
and cold
leg tube support plate intersections down
to the
lowest cold-leg tube support plate with known
outside diameter stress corrosion cracking
(ODSCC) indications. The determination
of the
lowest cold leg tube support plate intersections
having ODSCC indications shall be based
on the
performance of at least a 20 percent random
sampling of tubes inspected over their full
length.

The results of each sample inspection shall
be classified
into one of the following three categories:
Category
C-1

C-2

C-3

Inspection Results
Less than 5% of the total tubes
inspected are degraded tubes and
none of the inspected tubes are
defective.
One or more tubes,
not more
than 1 % of the total but
tubes
inspected are defective, or between
5% and 10% of the total tubes
inspected
tubes.
More than are
10%degraded
of the total
-tubes
inspected are degraded tubes or
more than 1% of the inspected
tubes are defective.

I

Note: In all inspections, previously degraded tubes
[Unit 2 only: or sleeves] must exhibit significant
(greater
than 10%) further wall penetrations to be
included in
the above percentage calculations.
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Steam Generator (SG) Tube Surveillance Program
(continued)
5.5.9.2.2

[Unit 2 only] Steam Generator F* Tube Inspection
In addition to the minimum sample size as determined
by Specification 5.5.9.2.1, all F* tubes will be inspected
within the tubesheet region. The results of this
inspection will not be a cause for additional inspections
per Tables 5.5.9-2 and 5.5.9-3.

5.5.9.3

Inspection Frequencies
The above required inservice inspections of steam
generator tubes
shall be performed at the following frequencies:
a.

The first inservice inspection shall be performed after
6
Effective Full Power Months but within 24 calendar
months of
initial criticality. Subsequent inservice inspections
shall be
performed at intervals of not less than 12 nor more
than 24
calendar months after the previous inspection. If two
consecutive inspections following service under AVT
conditions, not including the preservice inspection,
result in all
inspection results falling into the C-1 category or if
two
consecutive inspections demonstrate that previously
observed
degradation has not continued and no additional degradation
has occurred, the inspection interval may be extended
to a
maximum of once per 40 months.

b.

If the results of the inservice inspection of a steam
generator
conducted in accordance with Tables 5.5.9-2 and
5.5.9-3 at
40 month intervals fall in Category C-3, the inspection
frequency shall be increased to at least once per
20 months.
The increase in inspection frequency shall apply until
the
subsequent inspections satisfy the criteria of Specification
5.5.9.3.a; the interval may then be extended to a
maximum of
once per 40 months.

c.

Additional, unscheduled inservice inspections shall
be
performed on each steam generator in accordance
with the
first sample inspection specified in Tables 5.5.9-2
and 5.5.9-3
during the shutdown subsequent to any of the following
conditions:
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5.5.9.4

Inspection Frequencies (continued)
1.

Primary-to-secondary tube leaks (not
including leaks
originating from tube-to-tubesheet welds)
in excess of the
limits of Specification 3.4.13.

2.

A seismic occurrence greater than the
Operating Basis
Earthquake.

3.

A loss-of-coolant accident requiring
actuation of the
engineered safeguards.

4.

A main steam line or feedwater line
break.

Acceptance Criteria
a.

As used in this Specification:
1.

Imperfection means an exception to
the dimensions,
finish or contour of a tube [Unit 2 only:
or sleeve] from
that required by fabrication drawings
or specifications.
Eddy-current testing indications below
20% of the
nominal wall thickness, if detectable,
may be
considered as imperfections.

2.

.Decradation means a service-induced
cracking,
wastage, wear or general corrosion
occurring on either
inside or outside of a tube [Unit 2 only:
or sleeve].

3.

DeqradedTube means a tube [Unit
2 only:, including
the sleeve if the tube has been repaired,
] that contains
imperfections greater than or equal
to 20% of the
nominal wall thickness caused by degradation.

4.

%Ded
means the percentage of the tube [Unit
2 only: or sleeve] wall thickness affected
or removed by
degradation.

5.

Defect means an imperfection of such
severity that it
exceeds the plugging [Unit 2 only: or
repair limit]. A
tube [Unit 2 only: or sleeve) containing
a defect is
defective.

(continued)
Farley Units 1 and 2

5.5-10

Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.9.4

Acceptance Criteria (continued)
6.

[Unit 1 only] RPuiLm means the
imperfection
depth at or beyond which the tube shall
be removed
from service by plugging and is greater
than or equal to
40% of the nominal tube wall thickness.
[Unit 2 only] Plugcginq or Repair Limit
means the
imperfection depth at or beyond which
the tube shall be
repaired (i.e., sleeved) or removed from
service by
plugging and is greater than or equal
to 40% of the
nominal tube wall thickness. This definition
does not
apply for tubes that meet the F* criteria.
For a tube that
has been sleeved with a mechanical
through wall penetration of greater joint sleeve,
than or equal to 31%
of sleeve nominal wall thickness in
the sleeve requires
the tube to be removed from service
by plugging. For a
tube that has been sleeved with a welded
joint sleeve,
through wall penetration greater than
or equal to 24% of
sleeve nominal wall thickness in the
sleeve between the
weld joints requires the tube to be removed
from service
by plugging. This definition does not
apply to tube
support plate intersections for which
the voltage-based
repair criteria are being applied. Refer
to 5.5.9.4.a.14
for the repair limit applicable to these
intersections. For
a tube with an imperfection or flaw
in the tube sheet
below the lower joint of an installed
elevated laser
welded sleeve, no repair or plugging
is required provided
the installed sleeve meets all sleeved
tube inspection
requirements.

7.

Unserviceable describes the condition
only: or sleeve] if it leaks or contains of a tube [Unit 2
a defect large
enough to affect its structural integrity
in the event of an
Operating Basis Earthquake, a loss-of-coolant
accident,
or a steam line or feedwater line break
as specified in
5.5.9.3.c, above.
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Acceptance Criteria (continued)
8.

.Tube
insection means an inspection of the
steam
generator tube from the point of entry (hot
leg side)
completely around the U-bend to the top
support of the
cold leg. [Unit 2 only: For a tube with a
tube sheet
sleeve installed, the point of entry is the
bottom of the
tube sheet sleeve below the lower sleeve
joint. For a
tube that has been repaired by sleeving,
the tube
inspection should include the sleeved portion
of the
tube.]

9.

[Unit 2 only] Tube repair refers to mechanical
sleeving,
as described by Westinghouse report WCAP-1
1178,
Rev. 1, or laser welded sleeving, as described
Westinghouse reports WCAP-13088, Revision by
4, and
WCAP-14740 dated January 1997, which
is used to
maintain a tube in service or return a tube
to service.
This includes the removal of plugs that
were installed
as a corrective or preventive measure.

10.

Preservice Inspection means an inspection
of the full
length of each tube in each steam generator
performed
by eddy current techniques prior to service
to establish a
baseline condition of the tubing. This inspection
shall be
performed using the equipment and techniques
expected to be used during subsequent
inservice
inspections.

11.

[Unit 2 only] F* Distance is the distance
of the expanded
portion of a tube which provides a sufficient
length of
undegraded tube expansion to resist pullout
of the tube
from the tubesheet. The F* distance is
equal to 1.60
inches plus allowance for eddy current
uncertainty
measurement and is measured down from
the top of the
tube sheet or the bottom of the roll transition,
whichever
is lower in elevation. The allowance for
eddy current
uncertainty is documented in the steam
generator eddy
current inspection procedure.
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Acceptance Criteria (continued)
12.

Farley Units 1 and 2

[Unit 2 only] F* Tube is a tube:
a.

with degradation equal to or greater than 40%
below the F* distance, and

b.

which has no indication of imperfections greater
than or equal to 20% of nominal wall thickness
within the F* distance, and

c.

that remains inservice.

13.

[Unit 2 only] Tube Expansion is that portion of a
tube
which has been increased in diameter by a rolling
process such that no crevice exists between the
outside
diameter of the tube and the hole in the tubesheet.
Tube expansion also refers to that portion of a sleeve
which has been increased in diameter by a rolling
process such that no crevice exists between the
outside
diameter of the sleeve and the parent steam generator
tube.

14.

[Unit 2 only] Tube SupportPlate Repair Limit is used
for
the disposition of an alloy 600 steam generator tube
for
continued service that is experiencing predominantly
axially oriented outside diameter stress corrosion
cracking confined within the thickness of the tube
support plates. At tube support plate intersections,
the
repair limit is based on maintaining steam generator
tube serviceability as described below:
a.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with bobbin voltage less than or equal to the lower
voltage repair limit (2.0 volts), will be allowed to
remain in service.

b.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with a bobbin voltage greater than the lower voltage
repair limit (2.0 volts), will be repaired or plugged
except as noted in 5.5.9.4.a.14.c below.
(continued)
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5.5.9.4

Acceptance Criteria (continued)
At

CL

VSL
Gr
NDE

=

length of time since last scheduled
inspection during which VUR5 and

were implemented
cycle length (the time between two
VLRL

=

=
=
=

scheduled steam generator
inspections)
structural limit voltage
average growth rate per cycle length

95-percent cumulative probability
allowance for nondestructive
examination uncertainty (i.e., a value
of 20 percent has been approved by
NRC)

Implementation of these mid-cycle repair limits should follow
the same approach as in TS 5.5.9.4.a.14.a, 5.5.9.4.a.14.b,
and
5.5.9.4.a. 14.c.
b.

Farley Units 1 and 2

The steam generator shall be determined OPERAB3LE after
completing the corresponding actions (plugging[(Unit 2only:
orrpi]o l ue xedn h lgig[nt2ol:o
repair] limit) required by Tables 5.5.9-2 and 5.5.9-3.
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5.5
Table 5.5.9-2
Steam Generator Tube Inspection
Sample Size
A minimum of
S Tubes per
SG

1st Sample Inspection
Result
Action Required
C-1
None
C-2
Plug [Unit 2 only:
or repair] defective
tubes and inspect

2nd Sample Inspection
Result
Action Required
N/A
N/A
C-1
None
C-2
Plug [Unit 2 only:
or repair]

additional 2S

3rd Sample Inspection
Result
Action Required
N/A
N/A
N/A
N/A
C-1
None
C-2
Plug [Unit 2

defective tubes

tubes in this SG

and inspect
additional 4S
tubes in this SG

only: or repair]

defective tubes
N-3

Perform action
for C-3 result of
first sample

C-3
C-3

Inspect all tubes
in this SG, plug
[Unit 2 only: or
repair] defective
tubes and

All other
SGs are C-1
Some SGs
C-2 but
additionalno

other SG

Additional

inspect
2S tubes in each

Notification to
NRC pursuant to
10 CFR 50.73

Perform action
for C-3 result of
first sample
None

N/A

N/A

N/A

N/A

Perform action
for
C-2 sampleof
second result

N/A

N/A

Inspect all tubes

N/A

N/A

SGs are C-3
SG is C-3

in each SG and
plug [Unit 2 only:
or repair]
defective tubes.

Notification to
NRC pursuant to
10 CFR 50.73

S= 3N %
n
[Unit 2 only -

Where N is the number of steam generators in the unit, and n is the number of steam generators
inspected during an inspection.
NOTE: F* tubes do not have to be plugged
or repaired.]
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5.5
Table 5.5.9-3
Steam Generator Repaired Tube Inspection
[Unit 2 only]

I

1st Sample Inspection

2nd Sample Inspection
Action
Result
Required
N/A
N/A
C-1
None
C-2
Plug or repair defective
repaired tubes.

Action

Sample Size
A minimum of
20% of repaired
tubes (1)(2)

Result
C-1
C-2

I

Required
None
Plug or repair defective
repaired tubes and
inspect 100% of the
repaired tubes in this SG

C-3
C-3

Inspect all repaired
tubes in this SG, plug or
repair defective tubes
and inspect 20% of the
repaired tubes in each
SG

Perform action for C-3
result of first sample.
None

All other SGs
are C-1.
Some SGs C-2
but no
additional SGs
are C-3.

Perform action for C-2
result of first sample.

Notification to NRC
pursuant to
10 CFR 50.72(b)(2).
Additional SG is
C-3.

__________________________

(1)
(2)

it

I. ____________________

Inspect all repaired tubes
in each SG and plug or
repair defective tubes.
Notification to NRC
pursuant to
10 CFR 50.72(b)(2).

I

____________________________________

Each repair method is considered a separate population
for determination of scope expansion.
The inspection of repaired tubes may be performed
on tubes from 1 to 3 steam generators based
on
outage plans.

Farley Units 1 and 2

5.5-18

I

Amendment No.
(Unit 1)
Amendment No. 137 (Unit 2)

I
I

Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.15

Safety Function Determination Program (SFDP) (continued)
b.

A required system redundant to the system(s) in turn supported by the
inoperable supported system is also inoperable; or

c.

A required system redundant to the support system(s) for the supported
systems (a) and (b) above is also inoperable.

The SFDP identifies where a loss of safety function exists. If a loss of safety
function is determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists are
required to be entered.
5.5.16

Main Steamline InsDection Program
The three main steamlines from the rigid anchor points of the containment
penetrations downstream to and including the main steam header shall be
inspected. The extent of the inservice examinations completed during each
inspection interval (IWA 2400, ASME Code, 1974 Edition, Section Xl) shall
provide 100 percent volumetric examination of circumferential and longitudinal
pipe welds to the extent practical. The areas subject to examination are those
defined in accordance with examination category C-G for Class 2 piping welds
in
Table IWC-2520.

5.5.17

Containment Leakage Rate Testing Program
A program shall be established to implement the leakage rate testing of
containment as required by 10 CFR 50.54 (o) and 10 CFR 50, Appendix J,
Option B, as modified by approved exemptions. This program shall be in
accordance with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program," dated September 1995.
The peak calculated containment internal pressure for the design basis loss of
coolant accident, Pa, is [Unit 1 only: 43.8 psig] [Unit 2 only: 43 psig].
The maximum allowable containment leakage rate, L,, at Pa, is 0.15% of
containment air weight per day.

(continued)
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Reporting Requirements
5.6
5.6 Reporting Requirements
5.6.8

PAM Report
When a report is required by Condition B or
G of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation," a report
shall be submitted within the
following 14 days. The report shall outline the
preplanned alternate method of
monitoring, the cause of the inoperability, and
the plans and schedule for
restoring the instrumentation channels of the
Function to OPERABLE status.

5.6.9

Tendon Surveillance Report
Any abnormal degradation of the containment
structure detected during the tests
required by the Pre-stressed Concrete Containment
Tendon Surveillance
Program shall be reported to the NRC within
30 days. The report shall include a
description of the tendon condition, the condition
of the concrete (especially at
tendon anchorages), the inspection procedures,
the tolerances on cracking, and
the corrective action taken.

5.6.10

Steam Generator Tube Inspection Report
a.

Following each inservice inspection of steam
generator tubes, the number
of tubes plugged [Unit 2 only: , repaired or designated
F*, ], in each
steam generator shall be reported to the Commission
within 15 days of
the completion of the plugging [Unit 2 only: or
repair] effort.

b.

The complete results of the steam generator
tube [Unit 2 only: and
sleeve] inservice inspection shall be submitted
to the Commission within
12 months following the completion of the inspection.
This Report shall
include:
1.

Number and extent of tubes [Unit 2 only: and
sleeves] inspected.

2.

Location and percent of wall-thickness penetration
for each
indication of an imperfection.

3.

Identification of tubes plugged [Unit 2 only: or
repaired].

(continued)
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Reporting Requirements
5.6
5.6 Reporting Requirements
5.6.10

5.6.11

Steam Generator Tube Inspection Report (continued)
c.

Results of steam generator tube inspections which
fall into Category C-3
shall be considered a Reportable Event and shall
be reported pursuant to
10 CFR 50.73 prior to resumption of plant operation.
shall provide a description of investigations conductedThe written report
to determine the
cause of the tube degradation and corrective
measures taken to prevent
recurrence.

d.

[Unit 2 only] For implementation of the voltage-based
repair criteria to
tube support plate intersections, notify the NRC
staff prior to returning the
steam generators to service (Mode 4) should any
of the following
conditions arise:
1.

If estimated leakage based on the projected end-of-cycle
(or if not
practical, using the actual measured end-of-cycle)
voltage
distribution exceeds the leak limit (detemined
from the licensing
basis dose calculation for the postulated main
steam line break) for
the next operating cycle.

2.

If circumferential crack-like indications are detected
at the tube
support plate intersections.

3.

If indications are identified that extend beyond
the confines of the
tube support plate.

4.

If indications are identified at the tube support
plate elevations that
are attributable to primary water stress corrosion
cracking.

5.

If the calculated conditional burst probability based
on the projected
end-of-cycle (or if not practical, using the actual
measured end-of
cycle) voltage distribution exceeds 1 x 10-2, notify
the NRC and
provide an assessment of the safety significance
of the occurrence.

Alternate AC (AAC) SourceOut of Service Report
The NRC shall be notified if the AAC source is
out of service for greater than
10 days.
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RTS Instrumentation
3.3.1
Table 3.3.1-1 (page 4 of 8)
Reactor Trip System Instrumentation

FUNCTION
11.

b.

13.

14.

REQUIRED
CHANNELS

CONDITIONS

j(g)

1 per RCP

N

1 per RCP

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

TRIP
SETPOINT

SR 3.3.1.12

NA

NA

M

SR 3.3.1.12

NA

NA

3

M

SR 3.3.1.6
SR 3.3.1.10

_>2640 V

_>2680 V

3

M

SR 3.3.1.6
SR 3.3.1.10

> 56.9 Hz

3 per SG

E

SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.7

Reactor Coolant
Pump (RCP)
Breaker Position
a.

12.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

Single Loop
Two Loops

Undervoltage
RCPs

j(h)

1(0

Underfrequency
RCPs

1(0

Steam
Generator (SG)
Water Level-

1,2

Low Low

SR
SR 3.3"1.14
3.3.1.10

I>2"%

(0

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

(g)

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

(h)

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

Farley Units 1 and 2
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ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 4 of 4)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER

5.

Turbine Trip and
Feedwater Isolation

a.

b.

Automatic Actuation
Logic and Actuation
Relays

1,2

SG Water Level
High High (P-14)

1,2

2 trains

H

SR 3.3.2.2

NA

NA

SR 3.3.2.3
3.3.2.8
3 per SG

SR 3.3.2.1
SR 3.3.2.4

Ž78Ž

3.3.2.7
SRS3.3.2.9
C.
6.

Safety Injection

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

Auxiliary Feedwater
a.

b.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

SG Water Level
Low Low

1,2,3

2 trains

G

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

3 per SG

D

SR 3.3.2.1

NA

NA

3.3.2.4
SR 3.3.2.7
SR 3.3.2.9(g'

7.

c.

Safety Injection

d.

Undervoltage
Reactor Coolant
Pump

1,2

3

e.

Trip of all Main
Feedwater Pumps

1

2 per pump

Automatic Actuation
Logic and Actuation
Relays

1,2,3

2 trains

Reactor Trip, P-4

1,2,3

Refer to Function 1 (Safety Injection) for all initiation functions
and requirements.
SR 3.3.2.5
SR 3.3.2.7
SR 3.3.2.9
J

SR 3.3.2.10

L

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

NA

NA

C

SR 3.3.2.6

NA

NA

K

SR 3.3.2.4
SR 3.3.2.7

< 2003 psig

_<2000 psig

K

SR 3.3.2.4
SR 3.3.2.7

> 542.6°F
_<545.4°F

Ž>543°F
<55WF

ESFAS Interlocks
a.

b.

c.

d.

Pressurizer
Pressure, P-11

1,2,3

Tavg - Low Low, P-12
(Decreasing)
(Increasing)

1,2,3

1 per train, 2
trains
3

1 per loop

(9) Applicable to MDAFW pumps only.
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RCS Loops -MODE 3
3.4.5

ACTIONS
ACTIONS CONDITION
C.

D.

One required RCS loop
not in operation, and
reactor trip breakers
closed and Rod Control
System capable of rod
withdrawal.

C.1

Restore required RCS
loop to operation.

1 hour

C.2

De-energize all control
rod drive mechanisms
(CRDMs).

1 hour

D.1

De-energize all CRDMs.

Immediately

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RCS loop to
OPERABLE status and
operation.

Immediately

OR

Two required RCS loops
inoperable.

COMPLETION TIME

REQUIRED ACTION

AND

OR

D.2
No RCS loop in
operation.

AND
D.3

t
SURVEILLANCE REQUIREMENTS
SURVEILLANCE

___________

FREQUENCY

SR 3.4.5.1

Verify required RCS loops are in operation.

12 hours

S R 3.4.5.2

Verify steam generator secondary side water levels

12 hours

areŽ-_enarrow range) for required RCS loops.
SR 3.4.5.3

Verify correct breaker alignment and indicated power
are available to the required pump that is not in
operation.

Farley Units I and 2
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RCS Loops - MODE 3
B 3.4.5
BASES
ACTIONS

C.1 and C.2 (continued)
inadvertent control rod withdrawal. This mandates having the heat
transfer capacity of two RCS loops in operation. If only one loop is
in
operation, the RTBs must be opened.
The Completion Times of 1 hour to restore the required RCS loop
to
operation or de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to risk for
an undue time period.
D.1, D.2, and D.3
If two required RCS loops are inoperable or no RCS loop is in
operation, except as during conditions permitted by the Note in the
LCO section, all CRDMs must be de-energized by opening the RTBs
or de-energizing the MG sets. All operations involving a reduction
of
RCS boron concentration must be suspended, and action to restore
one of the RCS loops to OPERABLE status and operation must be
initiated. Boron dilution requires forced circulation for proper mixing,
and opening the RTBs or de-energizing the MG sets removes the
possibility of an inadvertent rod withdrawal. The immediate
Completion Time reflects the importance of maintaining operation for
heat removal. The action to restore must be continued until one loop
is restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.5.1
This SR requires verification every 12 hours that the required loops
are in operation. Verification includes flow rate, temperature, and
pump status monitoring, which help ensure that forced flow is
providing heat removal. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the operator
in
the control room to monitor RCS loop performance.
SR 3.4.5.2
SR 3.4.5.2 requires verification of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary side narrow
range water level is
or required RCS loops. If the SG

Ž 30 %

(continued)
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RCS Loops - MODE 3
<0 B3.4.5
~

I~~
BASES
SURVEILLANCE

SjR 3.4-5-2

(contii•

•

•

REQUIREMENTS
secondary side narrow range water level
is L2e,%t"he tubes may
become uncovered and the associated
loop may not be capable of
providing the heat sink for removal of
the decay heat. The 12 hour
Frequency is considered adequate in view
of other indications
available in the control room to alert the
operator to a loss of SG
level.
SR 3.4.5.3
Verification that the required RCPs are
OPERABLE ensures that
safety analyses limits are met. The requirement
also ensures that an
additional RCP 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 the required RCPs.

REFERENCES

F"arleyUnits 1 and 2

None.
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Revision 0

RCS Loops - MODE 4

3.4.6
ACTIONS
CONDITION
B.

REQUIRED ACTION

One required RHR loop
inoperable.

B.1

COMPLETION TIME

Be in MODE 5.

24 hours

AND
Two required RCS loops
inoperable.
C.

Required RCS or RHR
loops inoperable,

C.1

OR
No RCS or RHR loop in
operation.

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one loop to OPERABLE
status and operation.

Immediately

AND
C.2

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.6.1

Verify one RHR or RCS loop is in operation.

12 hours

SFR 3.4.6.2

Verify SG secondary side water levels are
(wide range) for required RCS loops.

12 hou 4

SR3.4.6.3

Farley Units 1 and 2

nirts

Verify correct breaker alignment and indicated
powerj 7 days
are available to the required pump that is
not in
operation.
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RCS Loops - MODE 4
B3.4.6

BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3-4.6.2
SR 3.4.6.2 requires verification of SG OPERABILITY.
SG
OPERAe wIeIY isvevrified by ensuring that
the secondary side wide
range water level.
If the SG secondary side wide range
water level
0, the tubes may become
uncovered and the
associated loop may not be capable of providing
the heat sink
necessary for removal of decay heat. The
12 hour Frequency is
considered adequate in view of other indications
available in the
control room to alert the operator to the
loss of SG level.
SR 3.4.6.3
Verification that the required pump is OPERABLE
ensures that an
additional RCS or RHR pump can be placed
in operation, if needed,
to maintain decay heat removal and reactor
Verification is performed by verifying proper coolant circulation.
breaker alignment and
power available to the 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
experience.

REFERENCES

Farley Units 1 and 2

None.
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RCS Loops -MODE

5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops -MODE
LCO 3.4.7

5, Loops Filled

> 75 %

One residual heat removal (RHR) loop shall be OPERABLE and
in
operation, and either:
a.

b.

1.

One additional RHR
loop shall be OPERABLE;
or
The secondary side w&ater level of at least two steam generators
(SGs) shall be
wide range).
-----------------------------------------------NO TES -------------------------------------The RHR pump of the loop in operation may not be in operation
for
< 2 hours per 8 hour period provided:
a.

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

b.

Core outlet temperature is maintained at least 10°F below
saturation temperature.

2.

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

3.

No reactor coolant pump shall be started with one or more RCS
cold
leg temperatures < 325°F unless:
a.

The secondary side water temperature of each SG is < 50°F
above each of the RCS cold leg temperatures; or

b.

The pressurizer water volume is less than 770 cubic feet (24%
of wide range, cold, pressurizer level indication).

4.

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

5.

The number of operating Reactor Coolant Pumps is limited to
one at
RCS temperatures < 1 10°F with the exception that a second pump
may be started for the purpose of maintaining continuous flow
while
taking the operating pump out of service.

-----------------------------------------------------------------------------
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RCS Loops
APPLICABILITY:

-MODE

5, Loops Filled
3.4.7

MODE 5 with RCS loops filled.

ACTIONS
CONDITION
A.

REQUIRED ACTION

One RHR loop
inoperable.

A.1

AND

B.

COMPLETION TIME

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

On R

Required SGs secondary
side water levels not
within limits,

A.2

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

Required RHR loops
inoperable,

B.1

Suspend all operations
involving a reduction of

Immediately

RCS boron concentration.

OR
AND

No RHR loop in
operation.

B.2

Initiate action to restore
one RHR loop to
OPERABLE status and
operation.

Immediately

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.7.1
SR 3.4.7.2

FREQUENCY

Verify one RHR loop is in operation.
Verify SG secondary side water level
is

12 hours
(wide

1o2 hours

range) in required SGs.

Farley Units 1 and 2
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7 RCS Loops -MODE

5, Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary function
of the
reactor coolant is the removal of decay heat and transfer
this heat
either to the steam generator (SG) secondary side
coolant via natural
circulation (Ref. 1) or the component cooling water via
the residual
heat removal (RHR) heat exchangers. While the principal
means for
decay heat removal is via the RHR System, the SGs
via natural
circulation (Ref. 1) are specified as a backup means
for redundancy.
Even though the SGs cannot produce steam in this MODE,
they are
capable of being a heat sink due to their large contained
volume of
secondary water. As long as the SG secondary side
water is at a
lower temperature than the reactor coolant, heat transfer
will occur.
The rate of heat transfer is directly proportional to the
temperature
difference. The secondary function of the reactor coolant
is to act as
a carrier for soluble neutron poison, boric acid.
In MODE 5 with RCS loops filled, the reactor coolant is circulated by
means of two RHR loops connected to the RCS, each
loop containing
an RHR heat exchanger, an RHR pump, and appropriate
flow and
temperature instrumentation for control, protection,
and indication.
One RHR pump circulates the water through the RCS
at a sufficient
rate to prevent boric acid stratification.
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 RHR loop for decay heat removal and transport.
The flow
provided by one RHR loop is adequate for decay heat
removal. The
other intent of this LCO is to require that a second
path be available
to provide redundancy for heat removal.
The LCO provides for redundant paths of decay heat
removal
capability. The first path can be an RHR loop that
must be
OPERABLE and in operation. The second path can
be another
OPERABLE RHR loop or maintaining two SGs with
secondary side
water leve ; 4_- wide range) to provide an alternate
method for
decay heat removal via natural circulation (Ref. 1).
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RCS Loops -MODE

5%

5, Loops Filled
B 3.4.7

BASES
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the determination
of the time available for mitigation of the accidental boron
dilution
event. The RHR loops provide this circulation.
RCS Loops-MODE 5 (Loops Filled) have been identified
in the
NRC Policy Statement as important contributors to risk
reduction.

SLCO

The purpose of this LCO is to require that at least one of the RHR
loops be OPERABLE and in operation with an additional
RHR lo
OPERABLE or two SGs with secondary side water level
o wide
range). One RHR loop provides sufficient forced circulation
to
perform the safety functions of the reactor coolant under
these
conditions. An additional RHR loop is required to be OPERABLE
to
meet single failure considerations. However, if the standby
RHR loop
is not OPERABLE, an acceptable alternte method is
two SGs with
their seconda side water lev e'wide range). Should the
operating RHR loop fail, the SGs could be used to remove
the decay
heat via natural circulation.
Note 1 permits all RHR pumps to not be in operation <
2 hours per
8 hour period. The purpose of the Note is to permit tests
designed to
validate various accident analyses values. One of the
tests
performed during the startup testing program is the validation
of rod
drop times during cold conditions, both with and without
flow. The no
flow test may be performed in MODE 3, 4, or 5 and requires
that the
pumps be stopped for a short period of time. The Note
permits
stopping of the pumps in order to perform this test and
validate the
assumed analysis values. If changes are made to the
RCS that
would cause a change to the flow characteristics of the
RCS, the
input values must be revalidated by conducting the test
again. The
2 hour time period is adequate to perform the test, and
operating
experience has shown that boron stratification is not likely
during this
short period with no forced flow.
Utilization of Note 1 is permitted provided the following
conditions are
met, along with any other conditions imposed by initial
startup test
procedures:
a. No operations are permitted that would dilute the RCS
boron
concentration, therefore maintaining the margin to criticality.
Boron reduction is prohibited because a uniform concentration
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RCS Loops -MODE
iB

5, Loops Filled
3.4.7

BASES
APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced circulation
of the reactor coolant to remove decay heat from the core and to
provide proper boron mixing. One loop of RHR provides sufficient
circulation for these purposes. However, one additional RHR loop is
required to be OPERABLE, or the secondary side water level of at
least two SGs is required to beŽý,(wide range).
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.8,
3.9.4,

"RCS Loops -MODES 1 and 2";
"RCS Loops- MODE 3";
"RCS Loops -MODE 4";
"RCS Loops -MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation - High Water Level" (MODE 6); and
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level" (MODE 6).

ACTIONS

A.1 and A.2
If one RHR loop is inoperable and the required SGs have secondary
side water levelý
o_,wide range), redundancy for heat removal is
lost. Action must be initiated immediately to restore a second RHR
loop to OPERABLE status or to restore the required SG secondary
side water levels. Either Required Action A.1 or Required Action A.2
will restore redundant 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 RHR loop is in operation, except during conditions permitted by
Note 1, or if no loop is OPERABLE, all operations involving a
reduction of RCS boron concentration must be suspended and action
to restore one RHR loop to OPERABLE status and operation must be
initiated. To prevent boron dilution, forced circulation is required to
provide proper mixing and preserve the margin to criticality in this
type of operation. The immediate Completion Times reflect the
importance of maintaining operation for heat removal.
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1
This SR requires verification every 12 hours that
the required loop is
in operation. Verification includes flow rate, temperature,
or pump
status monitoring, which help ensure that forced
flow is providing heat
removal.
The Frequency of 12 hours is sufficient considering
other indications
and alarms available to the operator in the control
room to monitor
RHR loop performance.
SR 3.4.7.2

75

Verifying that at least two SGs are OPERABLE by
ensuring their
secondary side wide range water levels are
ensures an
alternate decay heat removal method via natural
circulation in the
event that the second RHR loop is not OPERABLE.
If both RHR
loops are OPERABLE, this Surveillance is not needed.
The 12 hour
Frequency is considered adequate in view of other
indications
available in the control room to alert the operator
to the loss of SG
level.
-

SR 3.4.7.3
Verification that a second RHR pump is OPERABLE
ensures that an
additional pump 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 the RHR pump. If secondary side water level
is - ý
wide
range) in at least two SGs, this Surveillance is not
needed. The
Frequency of 7 days is considered reasonable in
view
administrative controls available and has been shown of other
to be
acceptable by operating experience.

REFERENCES

Farley Units 1 and 2

1. NRC Information Notice 95-35, "Degraded Ability
of Steam
Generators to Remove Decay Heat by Natural Circulation."
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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.

1 gpm unidentified" LEAKAGE;

c.

10 gpm identified LEAKAGE;

d.

L,3
,
U
... 1
450 gallons per day
total primary to secondary LEAKAGE through all steam generators
(SGs); and

e.

a
od50
gallons per day f
primary to secondary LEAKAGE through any one SG.

MODES 1, 2, 3, and 4.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

RCS LEAKAGE not
within limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

B.

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
B.2

OR
Pressure boundary
LEAKAGE exists.

Farley Units 1 and 2
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RCS Operational LEAKAGE
B 3.4.13
BASES
APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses do not
address operational LEAKAGE. However, other operational LEAKAGE
is typically seen as a precursor to a 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 a 150 gpd per
SG primary to secondary LEAKAGE as the initial condition.
Primary to secondary LEAKAGE is a factor in the dose releases
outside containment 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.

I Insert 3

The FSAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is released via the main steam safety valves. The
majority of the activity released to the atmosphere results from the
tube
rupture. Therefore, the 150 gpd per SG primary to secondary
LEAKAGE is inconsequential.
Thee mainn steam line break (MSLB) is more limiting for site radiation
( releases. Thee MSLBB analysis in support of Generic Letter 95-05 has
shown that steam generator tube leakage of 11.8 gpm in the faulted
loop, and 0.1 gpm (approximately 150 gpd) in each of the intact loops
(total leakage of 12 gpm), following a main steam line break outside
of
containment, but upstream of the main steam isolation valves, results
in offsite doses bounded by a small fraction (i.e., 10%) of the 10 CFR
100 guidelines. The RCS specific activity assumed was 0.30 pCi/gm
DOSE EQUIVALENT 1-131, with either a pre-existing or an accident
'i,.nitiated iodine spike.
The RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

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

(continued)
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The SLB is more limiting for primary
to secondary LEAKAGE.
The safety analysis for the SLB assumes
500 gpd and 470 gpd
primary to secondary LEAKAGE in the
ruptured and intact steam
generators respectively as an initial condition.
The dose
consequences resulting from the SLB
accident are bounded by a
small fraction (i.e., 10%) of the limits
defined in 10 CFR 100. The
RCS specific activity assumed was a
bounding value of 1.0
ptCi/gm DOSE EQUIVALENT 1-131, with
either a pre-existing or an
accident initiated iodine spike. These
values bound the Technical
Specifications values.

RCS Specific Activity

3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity
LCO 3.4.16

The specific activity of the reactor coolant shall be
within limits.

APPLICABILITY:

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) > 5000 F.

ACTIONS
CONDITION
A.

DOSE EQUIVALENT

1-131 'V>-38.eee-pnFgr

REQUIRED ACTION

COMPLETION TIME

N o te -----------------LCO 3.0.4 is not applicable.

- ------ --- --- ---- --A.1

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

Verify DOSE
EQUIVALENT 1-131
within the acceptable
region of
Figure 3.4.16-1.

Once per 4 hours

A.2

Restore DOSE
EQUIVALENT 1-131 to
within limit.

48 hours

B.1

Be in MODE 3 with
Tavg < 5000 F.

6 hours

0.5 ý.Ci/gm

AND

B.

Gross specific activity of
the reactor coolant not
within limit.

Farley Units 1 and 2
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RCS Specific Activity
3.4.16
ACTIONS
CONDITION
C.

REQUIRED ACTION

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

C.1

COMPLETION TIME

Be in MODE 3 with
Tavg < 5000 F.

6 hours

OR
DOSE EQUIVALENT
1-131 in the unacceptable
region of Figure 3.4.16-1.

I

__________

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.16.1

Verify reactor coolant gross specific activity
< 100/E pCi/gm.

SR 3.4.16.2

------------------------------- NOTE ----------------------------Only required to be performed in MODE 1.

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

7 days

-----------

Verify reactor coolant DOSE EQUIVALENT 1-131
specific activity ýo._'•.a0..'."

14 days
AND
Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

Farley Units 1 and 2
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RCS Specific Activity
3.4.16
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Figure 3.4.16-1
DOSE EQUIVALENT 1-131 Primary Coolant Specific Activity Limit Versus
Percent of RATED TH RMAL POWER with the Primary Coolant Specific
Activity >
m DOSE EQUIVALENT 1-131.
> 0.5 RCi/gm
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RCS Specific Activity
B 3.4.16
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.16 RCS Specific Activity

BASES
BACKGROUND

The maximum dose to the whole body and the thyroid that
an
individual at the site boundary can receive for 2 hours during
an
accident, or for the duration of the accident at the Low Population
Zone, is specified in 10 CFR 100 (Ref. 1). The limits on specific
activity ensure that the doses are held to an appropriate fraction
of
the 10 CFR 100 limits (i.e., a small fraction of or well within
the 10
CFR 100 limits depending on the specific accident analysis)
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) or main
steam
line break (MSLB) accident.
The LCO contains specific activity limits for both DOSE EQUIVALENT
1-131 and gross specific activity. The allowable levels are
intended to
limit the 2 hour dose at the site boundary to an appropriate
fraction of
the 10 CFR 100 dose guideline limits. The limits in the LCO
are
standardized, based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.
The parametric evaluations showed the potential offsite dose
levels
for a SGTR or meim[no
MSLB)2ccident were an
appropriately small fraction of the 10 CFR 100 dose guideline
limits.
Each evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

F

The LCO limits on the specific activity of the reactor coolant
ensures
that the resulting doses will not exceed an appropriate fraction
of the
10 CFR 100 dose guideline limits following a SGTR accident.
The
aboundigSGTR
safetv analysis (Ref. 2asLmes
the sp..ific activity of the
reactorcoolaat. u ,t -Le,,,nd
neaco
coolant st am
generator (SG) tubeleaka1
6 gpd
. TheEi
9 •,
,,,I;iT btýk-(MSLB)analysis assumes a steam generator tube

I of I gpm total for three SGs
Farley Units l and 2
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500 gpd
BASES
APPLICABLE
SAFETY ANALYSES
(continued)
ICRP 30

1.0 ýiCi/gm

470 gpd

RCS Specific Activity
B 3.4.16

for a
leakage

tfulte

1440 gpd
ýopal

8.1 gn, ,l

in each of the intact
analv sreutdiLfit
ds loops(total
P
oalekgef
leakage of-s
(contienuesdunded
by a small fraction (i.e., 10%,
of the 10 CFR 100 guidelines using uR-eud
.
Dose
Conversion Fac rs (DCFs). The initial RCS
specific activity assumed
w
DOSE EQUIVALENT 1-131
safety analysis assumes for both the SGTR with an iodine spike. <he
and MSLB the specific
activity
w
of the secondary coolant at its limit of 0.1
p.Ci/gm DOSE
EQUIVALENT 1-131 from LCO 3.7.16, "Secondary
Specific Activity."
The analysis for the MSLB accident
the acceptance limits
for RCS specific activity. Reference establishes
to this analysis is used to assess
changes to the unit that could affect RCS
specific activity, as they
relate to the acceptance limits.

1.0 jiCi/gm

The SGTR analysis assumes an RCS coolant
activity of fr.,eiu,,,
6.5
DOSE EQUIVALENT 1-131. The MSLB analysis
considers two cases
of reactpr coolant specific activity. One
case assumes specific
activity at-&e-ewfOSE EQUIVALENT
1-131 with a concurrent
l.0pCi/gmi large iodine spike that increases the 1-131
activity release rate into the
reactor coolant by a factor of 500 immediately
after the accident. The
second cass assumes the initial reactor
coolant iodine activity at
18. -AsL~f6 DOSE EQUIVALENT 1-131
due
spike caused by an RCS transient. n both to a pre-accident iodine
cases, the noble gas
activity in the reactor coolant assumes 1%
failed fuel, which closely
equals the LCO limit of 100/P- [tCi/gm for
gross
specific activity.
pCi/gm
S60
6 The SGTR analysis also
assumes a loss of offsite
power coincident
with a reactor trip. The SGTR causes a
reduction in reactor coolant
inventory. The reduction initiates a reactor
trip from a low pressurizer
pressure signal or an RCS overtemperature
AT signal.
The coincident loss of offsite power causes
the steam dump valves to
close to protect the condenser. The rise
in pressure in the ruptured
SG discharges radioactively contaminated
steam to the atmosphere
through the SG power operated relief valves
and the main steam
safety valves. The unaffected SGs remove
core decay heat by
venting steam to the atmosphere until the
cooldown ends.
The,t,..
break MSLB~analysis assumes a double-ended
guillotine break of a main steamline outside
of containment. The
affected steam generator will rapidly depressurize
and release both

Fres1

values
2Specifications
bound the Technical
Farley Units 1 and
2
B 3.4.16-2...

value

-

(d
.
Nevlslon 0

RCS Specific Activity
B 3.4.16

60 RCi/gm
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

the radionuclides initially contained in the secondary
coolant, and the
primary coolant activity transferred via SG tube leakage,
directly to
the outside atmosphere. A portion of the iodine activity
initially
contained in the intact SGs and noble gas activity
due to SG tube
leakage is released to the atmosphere through either
the SG
atmospheric relief valves (ARVs) or the SG safety
relief valves.
The safety analysis assumes an accident initiated
iodine spike and
shows the radiological consequences of a MSLB
accident are within a
small fraction of the Reference 1 dose guideline limits.
Operation with iodine specific activity levels greater
than the LCO limit
is permissible, if the activity levels do not exceed
the limits shown in
Figure 3.4.16-1, in the applicable specification, for
more than
48 hours. The MSLB safety analysis kas concurrent
and pre-accident
iodine spiking levels up tol
DOSE EQUIVALENT 1-131.
The remainder of the above limit permissible iodine
levels shown in
Figure 3.4.16-1 are acceptable because of the low
probability of a
MSLB accident occurring during the established 48
hour time limit.
The occurrence of a MSLB accident at these permissible
levels could
increase the site boundary dose levels, but still be
within 10 CFR 100
dose guideline limits.
The limits on RCS specific activity are also used for
establishing
standardization in plant personnel radiation protection
practices.
RCS specific activity satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO

The specific iodine activity is limited to 0.5 gCi/gm
DOSE
SEQUIVALENTI1-131 for the SGTR analysis and ;,,ý
v -Q~i'-ENT
-i.qt for the MSLB analysis, and the gross specific
activity in the reactor coolant is limited to the number
of RxCi/gm equal
to 100 divided by E (average disintegration energy
of the sum of the
average beta and gamma energies of the coolant
nuclides). The limit
on DOSE EQUIVALENT 1-131 ensures the thyroid
dose to an
individual during the Design Basis Accident (DBA)
will be an
appropriate fraction of the allowed thyroid dose. The
limit on gross
specific activity ensures the 2 hour whole body dose
to an individual
at the site boundary during the DBA will be a small
fraction of the
allowed whole body dose.
(continued)
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Containment
B 3.6.1
BASES
BACKGROUND
(continued)

2.

closed by manual valves, blind flanges, or de-activated
automatic valves secured in their closed positions, except
as
provided in LCO 3.6.3, "Containment Isolation Valves";

b. Each air lock is OPERABLE, except as provided in
LCO 3.6.2,
"Containment Air Locks";
c. All equipment hatches are closed; and
d. The sealing mechanism associated with each penetration
(e.g.,
welds, bellows or 0-rings) is OPERABLE.
APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment is that the
containment
must withstand the pressures and temperatures of the limiting
DBA
without exceeding the design leakage rate.
The DBAs that result in a challenge to containment OPERABILITY
from high pressures and temperatures are a loss of coolant
accident
(LOCA), a steam line break, and a rod ejection accident
(REA)
(Ref. 2). In addition, release of significant fission product
radioactivity
within containment can occur from a LOCA or REA. In the
analyses, it is assumed that the containment is OPERABLE DBA
such that,
for the DBAs involving release of fission product radioactivity,
release
to the environment is controlled by the rate of containment
leakage.
The containment was designed with an allowable leakage
rate of
0.15% of containment air weight per day for the first 24
hours and
0.075% thereafter (Ref. 3). This leakage rate, used to
evaluate
offsite doses resulting from accidents, is defined in 10 CFR
50,
Appendix J, Option B (Ref. 1), as L: the maximum allowable
containment leakage rate at the calculated peak containment
pressure (Pa) resulting from the limiting design basis LOCA. internal
The
allowable leakage rate represented by La forms the basis
for the
acceptance criteria imposed on all containment leakage
rate testing.
L, is assumed to be 0.15% per day in the safety analysis
at
Pa=49rp-tef. 3).

///

Satisfactory leakage rate test results are a requirement
for the
establishment of containment OPERABILITY.
The containment satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

psigd

(t43.8
(contimnued)
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Containment Air Locks
B 3.6.2

B (43.8 psi
BASES
APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive material
within
containment are a loss of coolant accident, a rod
ejection accident,
and a fuel handling accident in containment (Ref.
2). In the analysis
of each of these accidents, it is assumed that containment
is
OPERABLE such that release of fission products
to the environment
is controlled by the rate of containment leakage.
The containment
was designed with an allowable leakage rate of
0.15% of containment
air weight per day (Ref. 2). This leakage rate is
defined in
10 CFR 50, Appendix J, Option B, as La, the maximum
allowable
coQainneakag rate at the calculated peak
containment internal
pressure, Pa (45-p4MJ,
following a design basis LOCA. This allowable
leakage rate forms the basis for the acceptance
criteria imposed on
the SRs associated with the air locks.
The containment air locks satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

Each containment air lock forms part of the containment
pressure
boundary. As part of the containment pressure
boundary, the air lock
safety function is related to control of the containment
leakage rate
resulting from a DBA. Thus, each air lock's structural
integrity and
leak tightness are essential to the successful mitigation
of such an
event.
Each air lock is required to be OPERABLE. For
the air lock to be
considered OPERABLE, the air lock interlock
mechanism must be
OPERABLE, the air lock must be in compliance
with the Type B air
lock leakage test, and both air lock doors must
be OPERABLE. The
interlock allows only one air lock door of an air
lock to be opened at
one time. This provision ensures that a gross
breach of containment
does not exist when containment is required to
be OPERABLE.
Closure of a single door in each air lock is sufficient
to provide a leak
tight barrier following postulated events. Nevertheless,
both doors
are kept closed when the air lock is not being
used for normal entry
into or exit from containment.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a
release of radioactive
material to containment. In MODES 5 and 6, the probability
and
consequences of these events are reduced due
to the pressure and

(continued)
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Containment Pressure
B 3.6.4
B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure
BASES
BACKGROUND

The containment pressure is limited during
normal operation to
preserve the initial conditions assumed in
the accident analyses for a
loss of coolant accident (LOCA) or steam
line break (SLB). An
inadvertent actuation of the Containment
Spray System is not part of
the containment pressure response licensing
basis for Farley.
Containment pressure is a process variable
that is monitored and
controlled. The containment pressure
limits are derived from the
input conditions used in the containment
functional analyses and the
containment structure external pressure
analysis. Should operation
occur outside these limits coincident with
a Design Basis Accident
(DBA), post accident containment pressures
could exceed calculated

values.

APPLICABLE
SAFETY ANALYSES

52.0 psig

Containment internal pressure is an initial
condition used in the DBA
analyses to establish the maximum peak
containment internal
pressure. The limiting DBAs considered,
relative to containment
pressure, are the LOCA and SLB, which
are analyzed using computer
pressure transients. The worst case SLB
generates larger mass and
energy release than the worst case LOCA.
Thus, the SLB event
bounds the LOCA event from the containment
peak pressure
standpoint (Ref. 1).
The initial pressure condition used in the
containment analysis was
A7.7 La (3.0 psig)h This resulted in a maximum
peak pressure from
a SLBoff 2*4YS# The containment analysis
(Ref. 1) shows the
maximum peak calculated containment
pressure, P,, resulting from
the limiting LOCA. The maximum coatainment
pressure resulting
from the worst case LOCA, 4
p
oes
not
exceed the
containment design pressure, 54 psig.:
The containment was also designed for
an external pressure load
equivalent to -3.0 psig to account for the
external loading from
tornado depressurization.

43.8 psig
(cntnud
Farley Units 1 and 2
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Containment Air Temperature
B 3.6.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

ý3670F
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pressure transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated
DBAs are analyzed
with regard to Engineered Safety Feature (ESF) systems,
assuming
the loss of one ESF bus, which is the worst case
single active failure,
resulting in one train each of the Containment
Spray System,
Residual Heat Removal System, and Containment
Cooling System
being rendered inoperable.
TheLmiting DBA for the maximum peak containment
air temperature
is a SLB. The initial containment average air
temperature assumed
in the design basis analyses (Ref. 1) is 127°F. This
resulted in a
maximum containment air temperature of.
The
design air
temperature is 378 0 F.

The temperature limit is used to establish the environmental
qualification operating envelope for containment.
The maximum peak
containment air temperature was calculated to exceed
the
containment design air temperature for only a few
seconds during the
"transient. The basis of the containment design air
temperature,
however, is to ensure the performance of safety-related
inside containment (Ref. 2). Thermal analyses showed equipment
that the time
interval during which the containment air temperature
exceeded
the
containment design air temperature was short enough
that
the
equipment surface temperatures remained below
the
design temperature. Therefore, it is concluded that equipment
transient containment air temperature is acceptable the calculated
for the DBA SLB.
The temperature limit is also used in the depressurization
analyses to
ensure that the minimum pressure limit is maintained
following an
inadvertent actuation of the Containment Spray System.
The containment pressure transient is sensitive to
the initial air mass
in containment and, therefore, to the initial containment
air
temperature. The limiting DBA for establishing the
maximum
peak
containment internal pressure is a SLB. The temperature
limit is used
in this analysis to ensure that in the event of an accident
the
maximum containment internal pressure will not
be exceeded.
Containment average air temperature satisfies Criterion
2 of 10 CFR
50.36(c)(2)(ii).
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The temperature limit is used to establish the
environmental qualification operating envelope
for
containment. The basis of the containment design
air
temperature is to ensure the performance of safety-related
equipment inside containment (Ref. 2). Thermal
analyses
show that the containment air temperature remains
below
the equipment design temperature. Therefore, it
is
concluded that the calculated transient containment
air
temperature is acceptable for the DBA SLB.

Containment Spray and Cooling System
B 3.6.6
BASES
BACKGROUND

Containment Cooling System

(continued)

ambient containment air temperature
during normal unit operation to
less than the limit specified in LCO 3.6.5,
"Containment Air
Temperature." This temperature limitation
ensures that the
containment temperature does not exceed
the initial temperature
conditions assumed for the DBAs.
In post accident operation following an
actuation signal, unless an
LOSP signal is present, the Containment
Cooling System fans are
designed to start automatically in slow
speed if not already running. If
an LOSP signal is present, only the two
fans selected (one per train)
will receive an auto-start signal and will
start in slow speed. If running
in high (normal) speed, the fans automatically
shift to slow speed.
The fans are operated at the lower speed
during accident conditions
to prevent motor overload from the higher
mass atmosphere. In
addition, if temperature at the cooler
discharge reaches 135°F, fusible
links holding dropout plates will open
and the fan discharge will no
longer be directed through the common
discharge header. This
function helps to protect the fans in a
post-accident environment by
reducing the back pressure on the fans.
The temperature of the SW
is an important factor in the heat removal
capability of the fan units.
APPLICABLE
SAFETY ANALYSES

The Containment Spray System and
Containment Cooling System
limit the temperature and pressure that
could be experienced
following a DBA. The limiting DBAs considered
are the loss of
coolant accident (LOCA) and the steam
line break (SLB). The LOCA
and SLB are analyzed using computer
codes designed to predict the
resultant containment pressure and temperature
transients. No DBAs
are assumed to occur simultaneously
or consecutively. The
postulated DBAs are analyzed with regard
to containment ESF
systems, assuming the loss of one ESF
bus, which is the worst case
single active failure and results in one
train of the Containment Spray
System and Containment Cooling System
being rendered inoperable.
The analysis and evaluation show tha
tder
the 'wrst case scenario,
the high st peak containment pressure
is 5 -•4 -peid (experienced

during

SLB). Theanalysis shows that tlh peak

containment
tem erature * IBF"(experienced during
ah SLB). Both results
meet the intent of the design basis. (See
the Bases for LCO 3.6.4,
"Containment Pressure," and LCO 3.6.5
for a detailed discussion.)
"Containment Air Tempe ratuire,"
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Secondary Specific Activity
B 3.7.16
B 3.7 PLANT SYSTEMS
B 3.7.16 Secondary Specific Activity
S0.5 ACii/gm1
BASES
BACKGROUND

Activity in the secondary coolant results
from steam generator tube
outleakage from the Reactor Coolant
System (RCS). Under steady
state conditions, the activity is primarily
iodines with relatively short
half lives and, thus, indicates current
conditions. During transients,
1-131 spikes have been observed as well
as increased releases of
some noble gases. Other fission product
isotopes, as well as
activated corrosion products in lesser
amounts, may also be found in
the secondary coolant.
A limit on secondary coolant specific
activity during power operation
minimizes releases to the environment
because of normal operation,
anticipated operational occurrences,
and accidents.
This limit is lowen than the a ivity value
that might be expected from
aL
1) Of-450 9
gallons per day tube leak (LCO 3.4.13,
""RCSOperational
LEAKAGE") of primary coolant at the
limit of
I -e
, (LCO 3.4.16, "RCS Specific Activity").
The steam line
failure is assumed to result in the release
of the noble gas and iodine
activity contained in the steam generator
inventory, the feedwater,
and the reactor coolant LEAKAGE. Most
of the iodine isotopes have
short half lives (i.e., < 20 hours).
With the specified activity limit, the resultant
2 hour thyroid dose to a
person at the site boundary would be
within the limits of 10 CFR
20.1001- 20.2402 if the main steam
safety valves (MSSVs) and
Atmospheric Relief Valves (ARVs) are
open for 2 hours following a
trip from full power.
Operating at the allowable limits results
in a 2 hour site boundary
exposure well within the 10 CFR 100
(Ref. 1) limits.

APPLICABLE
SAFETY ANALYSES

The accident analysis of the main steam
line break (MSLB),
as discussed in the FSAR, Chapter 15 (Ref.
2) assumes the
initial secondary coolant specific activity
to have a radioactive isotope
concentration of 0.10 PtCi/gm DOSE EQUIVALENT
1-131. This
assumption is used in the analysis for
determining the radiological

(continued)
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5.5.8

Inservice Testing Program
This program provides controls for inservice testing of ASME
Code Class 1, 2,
and 3 components. The program shall include the following:
a.

Testing frequencies specified in Section XI of the ASME Boiler
and
Pressure Vessel Code and applicable Addenda as follows:
ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for
inservice testing
activities

At least once per 7 days

Weekly
Monthly
Quarterly or every

At least once per 31 days
At least once per 92 days

Semiannually or
Leve 6 mo

At least once per 184 days
At least once per 276 days
At least once per 366 days

Every 9 months
Yearly or annually

Biennially or every
2years

5.5.9

Required Frequencies
for performing inservice
testinq activities

At least once per 731 days

b.

The provisions of SR 3.0.2 are applicable to the above required
Frequencies for performing inservice testing activities;

c.

The provisions of SR 3.0.3 are applicable to inservice testing
activities; and

d.

Nothing in the ASME Boiler and Pressure Vessel Code shall
be construed
to supersede the requirements of any TS.

Steam Generator (SG) Tube Surveillance Program
The provisions of SR 3.0.2 are applicable to the SG Tube
Surveillance Program
Test Frequencies.

7

5.5.9.0

Each steam generator shall be demonstrated OPERABLE by
performance of the following augmented inservice inspection
program.
[Specification 5.5.9 is not required to be performed on
(continued)
the replacement
steam generators during the shutdown
{cniud
when the steam generators are replaced.]
Farley Units I and 2

5.5-5

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.9

Steam Generator (SG) Tube Surveillance Program
(continued)
5.5.9.1

Steam Generator Sample Selection and Inspection
Each steam generator shall be determined
OPERABLE during
shutdown by selecting and inspecting at least
the minimum number
of steam generators specified in Table 5.5.9-1.

5.5.9.2

Steam Generator Tube Sample Selection
and Inspection
The steam generator tube minimum sample
size,
inspection result classification, and the corre_,ponding
action required shall be as specified in Table9
5.5.9-2
. ar
..- ,. The inservice inspection of steam
generator tubes shall be performed at the
frequencies
specified in Specification 5.5.9.3-.4d the inspected
tubes shall be verified acceptable per the acceptance
criteria of Specification 5.5.9.4. The tubes
selected
tach inservice inspection shall include at least 3% for
wotal number of tubes in all steam
i
enert
arto
r
Unit only,: Selection of tubes to be inspected
is not
affected by the F* designation.) When applying
the
xceptions
ofbaisecet
on~ud
5.5.9.2.1.a
a rado through 5.5.9.2.1.c, previous
aridefects
ngLosdred
or imperfections
an area
in the
area repaired
reguiriina
by sleeving
re*ns2Dtn.Th
tubes selected for these inspections shall be selected
on a random basis except:
a.

Where experience in similar plants with
similar
water chemistry indicates critical areas
to
inspected, then at least 50% of the tubes be
inspected
shall be from these critical areas.

b.

The first sample of tubes selected for
each
inservice inspection (subsequent to the
preservice
inspection) of each steam generator
shall include:
1.

All nonplugged tubes that previously had
detectab.le wall penetrations greater than 20%.
When referring to a steam generator
tube, the sleeve•
shall be considered a part of the tube
if the tube has .
been rep .aired
per Specification 5.5.9.4.a.9. ,...,--'
(cotined
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Q•5.5.9.2.1

(continued)e
2.

Tubes in those areas where experience has
indicated potential problems.

3.

A tube inspection (pursuant to Specification
5.5.9.4.a.8) shall be performed on each
selected tube. If any selected tube does not
permit the passage of the eddy current probe
for a tube and
r~ecorded
ýi1eveTnspection,
an adjacent tube shall
this shall
be be
~selected
and subjected to a tube inspection.

~Indications

left in service as a result of
a~pplication of the tube support plate voltage

based repair criteria shall be inspected by
bobbin coil probe during all future refueling
outages.
c.

The tubes selected as the sectond and third
samples (if required by Table(-5.5.9-2 =
79.
during each inservice inspection may be subjected
to a partial tube inspection provided:
1.

The tubes selected for these samples include
the tubes from those areas of the tube sheet
array where tubes with imperfections were
previously found.

2.

The inspections include those portions of the
tubes where imperfections were previously
found.

(continued)
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5.5.9..1
ontinued-4
w

d.

Implementation of the steam generator tube/tube
support plate repair criteria requires
100 percent
tube
bobbin coil inspection for hot-leg anda cold-leg
cold
lowest
the
diameter
plate intersections down
support
knowntooutside
tube support plate with
leg
tube
cold-leg
ht-leg
forlowes
bobbideterminspetion
westc old
thlo
t
indications.
having
(ODSCC)
intersections
plate
cracking
support
stress corrosion
otsidefrmne ofiamte
wihkown
suprtpated
legictuossalbe

inspection shall be classified
The results of each sample
three categories:
into one of the following
Category
C-1

C-2

C-3

Inspection Results
Less than 5% of the total tubes
inspected are degraded tubes and
none of the inspected tubes are
defective.
One or more tubes, but not more
than 1% of the total tubes
inspected are defective, or between
5% and 10% of the total tubes
inspected are degraded tubes.
Moro than 10% of the total tubes
inspected are degraded tubes or
more than 1 % of the inspected
tubes are defective.

Note: In all inspections, previously degraded tubes
-must
exhibit significant (greater than 10%)
further wall penetrations to be included in the above
percentage calculations.

(continued)
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Steam Generator (SG) Tube Surveillance Proqram
(continued)
5.5..2.2

(For Unit 2 only) Steam Generator F* Tube Insp)ection
In addition to the minimum sample size as determined
inspection will not be a cause for additional inspections

5.5.9.3

Inspection Frequencies
The above required inservice inspections of steam generator tubes
shall be performed at the following frequencies:
a.

The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months of
initial criticality. Subsequent inservice inspections shall be
performed at intervals of not-less than 12 nor morethan 24
calendar months after the previous inspection. If two
consecutive inspections following service under AVT
conditions, not including the preservice inspection, result in all
inspection results falling into the C-1 category or if two
consecutive inspections demonstrate that previously observed
degradation has not continued and no additional degradation
has occurred, the inspection interval may be extended to a
maximum of once per 40 months.

b.

tor
If the results of the inservice inspecth n of a steam genero
at
conducted in accordance with Tabler5.5.9-2
40 month intervals fall in Category C-3, the
inspection
frequency shall be increased to at least once per 20 months.
The increase in inspection frequency shall apply until the
subsequent inspections satisfy the criteria of to
Specification
a maximum of
h.5.9.3.a; the interval may then be extended
once per 40 months.

c.

Additional, unscheduled inservice inspections shall be
performed on each steam generator in accordance with theTa
5.9-3"
first sample inspection specified in Table'5.5.9-2 -alnd
during the shutdown subsequent to any of the following
conditions:
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5.5.9.4

Inspection Frequencies (continued)
1.

Primary-to-secondary tube leaks (not including leaks
originating from tube-to-tubesheet welds) in excess of the
limits of Specification 3.4.13.

2.

A seismic occurrence greater than the Operating Basis
Earthquake.

3.

A loss-of-coolant accident requiring actuation of the
engineered safeguards.

4.

A main steam line or feedwater line break.

Acceptance Criteria
a.

As used in this Specification:
1.

Imperfection means an exception to the dimensions,
finish or contour of a tub_09-se
from that required
by fabrication drawings or specifications. Eddy-current
testing indications below 20% of the nominal wall
thickness, if detectable, may be considered as
imperfections.

2.

Degradation means a service-induced cracking,
wastage, wear or general corrosion occurring on either
inside or outside of a tube-or seeve.

3.

DecwadedTube means a tube,-- Including Mhe sleeve if i.lile
e,
that contains imperfections
greater than or equal to 20% of the nominal wall
thickness caused by degradation.

4.

5.

% Deradation means the percentage of the tube
-sm
wall thickness affected or removed by
degradation.
Defect means an imperfectio of such severity that it
exceeds the plugging . lele-limit. A tube or-ee
containing a defect is defective.

(continued)
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Acceptance Criteria (continued
6.
,•

5•ed
--

Plugging
=
Limit means the imperfection depth
at or beyond which the tube shall be mepaifed "-I _e
) o,'removed
service
plugging
and is
greater than
or equal from
to 40%
of thebynominal
tube
wall
thickness. ,•For Unit 2 only: This definition does not

-

that meet the F* criteria.) For a tube that
apply for
tubes
has been sleeved with a mechanical joint sleeve,
through wall penetration of greater than or equal to 312%
in the sleeve requires
wall thickness
of sleeve
the
tube tonominal
be removed
from service
by plugging. For a
tube that has been sleeved with a welded joint sleeve,
through wall penetration greater than or equal to 24% of
sleeve nominal wall thickness in the sleeve between the
weld joints requires the tube to be removed from service
by plugging. This definition does not apply to tube
support plate intersections for which the voltage-based
repair criteria are being applied. Refer to 5.5.9.4.a.14
for the repair limit applicable to these intersections. (For
Unit 2 only: For a tube with an imperfection or flaw in
the tube sheet below the lower joint of an installed
elevated laser welded sleeve, no repair or plugging is
required provided the installed sleeve meets all sleeved
tube inspection requirements.)
7.

Unserviceable describes the condition of a tube-mif it leaks or contains a defect large enough to
affect its structural integrity in the event of an Operating
Basis Earthquake, a loss-of-coolant accident, or a steam
line or feedwater line break as specified in 5.5.9.3.c,
above.

8.

Tube Inspection means an inspection of the steam
egenerator tube from the point of entry (hot leg side)

\

For a tube with a tube sheet
2 only:
le istalled,
l.(For Unitthe
point of
entry is the
bottom of the
sheet sleeve below the lower sleeve
joint.) For a/
tube that has been repaired
by sleeving, the tube
cginspection should include the sleeved
portion of the _I
tu•.be.
•/

(continued)
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5.5

Acceptance Criteria (continued)
•9.
Tube repair refers to mechanical sleeving, as described•

"~by Westinghouse report WCAP-1 1178, Rev. 1, or laser
~welded
~WCAP-13088,

sleeving, as described by Westinghouse reports
Revision 4, and WCAP-14740 dated/d

January 1997, which is used to maintain
a tube in
service or return a tube to service. This
of plugs that were installed as a includes
correctivetheor
r
~rvntive measure.

~removal

J

Preservice Inspection means an inspection of the full
length of each tube in each steam generator
performed
by eddy current techniques prior to service
to establish a
baseline condition of the tubing. This
inspection shall be
performed "wfteH-4e4d
.tati,. hyd,
... test -a, 1
1
(.
na•uw Operation using the equipment
and
techniques expected to be used durinn ,hr--,-, ....

~inservice, inspections.
- .....
u...'•''
1.(For Unit 2 only) E_F*Distance is the distance of the"

._•

expanded portion of a tube which provides a sufficient
length of undegraded tube expansion to resist pullout of
the tube from the tubesheet. The F* distance
is equal to
1.60 inches plus allowance for eddy current
uncertainty
measurement and is measured down from
the top of the
tube sheet or the bottom of the roll transition,
whichever
is lower in elevation. The allowance for
eddy current
uncertainty is documented in the steam
generator eddy
current inspection procedure.
12.

(For Unit 2 only) .*Tube isa tube:
a.

with degradation equal to or greater than
40%
below the F* distance, and

b.

which has no indication of imperfections greater
than or equal to 20% of nominal wall thickness
within the F* distance, and

c.

that remains inservice.

(contfinued)ýA
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Acceptanc e Criteria (continued)
(For Unit 2 only) Tube Expansion is that portion of a
tube which has been increased in diameter by a rolling
process such that no crevice exists between the outside
diameter of the tube and the hole in the tubesheet.
Tube expansion also refers to that portion of a sleeve
which has been increased in diameter by a rolling
process such that no crevice exists between the outside
diameter of the sleeve and the parent steam generator
tube.
14.

Tube Support Plate Repair Limit is used for the
disposition of an alloy 600 steam generator tube for
continued service that is experiencing predominantly
axially oriented outside diameter stress corrosion
cracking confined within the thickness of the tube
support plates. At tube support plate intersections, the
repair limit is based on maintaining steam generator
tube serviceability as described below:
a.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with bobbin voltage less than or equal to the lower
voltage repair limit (2.0 volts), will be allowed to
remain in service.

b.

Steam generator tubes, whose degradation is
attributed to outside diameter stress corrosion
cracking within the bounds of the tube support plate
with a bobbin voltage greater than the lower voltage
repair limit (2.0 volts), will be repaired or plugged
except as noted in 5.5. 9 .4.a.14.c below.

(cniud
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Acceptance Criteria (continued)
c.

Steam generator tubes, with indications of potential

Sdindications ofriuedt
outside diameter stresscorsn
cupracin deraatio
with a bobbin voltage greater
ta
h
thnoheuper voltage repair limit*(.
vls, wilbet
plugedstano
equal
rhepaired.a
tor
e re a r i it , ma
em i

,,
d.

sricif anuschduldtid-cyclbe inspection iosno
perored
the

fpe
ollowigmdcce repair limitswl
e lge

apply instead of the limits identified in
5.5.9.4.a.14.a, 5.5.9.4.a.14.b, and 5.5.9.4.a.14.c.
VMURL

=

VSL

1.0+ NDE +Gr [CL-At]
CL
methodooginGeric
pletter
bobbnppltaemgeaterd.anth
95-05 as
VMLRL = VMURL

-

[VuRL --VLRL ] [CL-At]

CL
where:
VURL
VLRL

"-

upper voltage repair limit

---

VMURL

lower voltage repair limit

--

mid-cycle upper voltage repair limit

VMLRL

---

based on time into cycle
mid-cycle lower voltage repair limit
based on VMURL
and time into cycle

(continued)
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Acceptance Criteria (continued)
At

=

CL

=

VSt

Gr
NIDE

length of time since last scheduled
inspection during which VURL and

were implemented
cycle length (the time between two

VLRL

=
=
=

scheduled steam generator
inspections)
structural limit voltage

average growth rate per cycle length
95-percent cumulative probability
allowance for nondestructive
examination uncertainty (i.e., a value
of 20 percent has been approved by

the same approach as in TS 5.5. 9 .4.a.14.a,
5.5.9.4.a.14.b, and
b.

The steam generator shall be determined
OPERABj4E
completing the corresponding actions (rta!-rep after
f all
tubes exceeding the plugging
l,,eimit) required y
Table 5.5.9-2 m

'

Zplugging
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Table 5.5.9-2
Steam Generator Tube Inspection

S=3N
n

%

Where N is the number of steam generators in the unit, and n is the number of steam
generators
inspected during an inspection.

(For Unit 2 only -

NOTE: F* tubes do not have to be plugged or
repaired.)

Farley Units 1 and 2

5.5-17

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

I

Farley Units I and 2

5.5-18

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

Programs and Manuals
5.5
5.5 Programs and Manuals
5.5.15

Safety Function Determination Program (SFDP)
(continued)
b.

A required system redundant to the system(s)
in turn supported by the
inoperable supported system is also inoperable;
or

c.

A required system redundant to the support
system(s) for the supported
systems (a) and (b) above is also inoperable.

The SFDP identifies where a loss of safety
function exists. If a loss of safety
function is determined to exist by this program,
the appropriate Conditions and
Required Actions of the LCO in which the
loss of safety function exists are
required to be entered.
5.5.16

Main Steamline Inspection Program
The three main steamlines from the rigid
anchor points of the containment
penetrations downstream to and including
the main
inspected. The extent of the inservice examinations steam header shall be
completed during each
inspection interval (IWA 2400, ASME Code,
1974 Edition, Section Xl) shall
provide 100 percent volumetric examination
of circumferential and longitudinal
pipe welds to the extent practical. The areas
subject to examination are those
defined in accordance with examination
category C-G for Class 2 piping welds in
Table IWC-2520.

5.5.17

Containment Leakage Rate Testing Program
A program shall be established to implement
the leakage rate testing of
containment as required by 10 CFR 50.54
(o) and 10 CFR 50, Appendix J,
Option B, as modified by approved exemptions.
This program shall be in
accordance with the guidelines contained
in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test
Program," dated September 1995.
The peak calculated containmen* nternal
pressure for the design basis loss of
coolant accident, Pa,
=i
The maximum allowable containment leakage
rate, L., at Pa, is 0.15% of
containment air weight per day.

43.8 psig

(continued)
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5.6.8

PAM Report
When a report is required by Condition B or G
of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation," a report shall
be submitted within the
following 14 days. The report shall outline the
preplanned alternate method of
monitoring, the cause of the inoperability, and the
plans and schedule for
restoring the instrumentation channels of the Function
to OPERABLE status.

5.6.9

Inspection
5.6.10

Tendon Surveillance Report
Any abnormal degradation of the containment structure
detected during the tests
required by the Pre-stressed Concrete Containment
Tendon Surveillance
Program shall be reported to the NRC within 30
days. The report shall include a
description of the tendon condition, the condition
of the concrete (especially at
tendon anchorages), the inspection procedures,
the tolerances on cracking, and
the corrective action taken.
Steam Generator Tube 1•e

•Report

a.

Following each inservice inspection of steam generator
tubes, the number
of tubes pluggedr
Ipt
:or
G. dc, igiatted FI-' in each
steam generator shall be reported to the Commission
within 15 days of the
completion of the plugging rT'ra.ort. e

b.

The complete results of the steam generator tube
vu-s-t
inservice
inspection shall be submitted to the Commission
within 12 months
following the completion of the inspection. This
Report shall include:
1.

Number and extent of tubes

2.

Location and percent of wall-thickness penetration
for each
indication of an imperfection.

3.

Identification of tubes plugged efpr

isteenspected.

(continued)
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Reporting Requirements
5.6

5.6.10

5.6.11

Steam Generator Tube T•hMs•pct

Report (continued)

c.

Results of steam generator tube inspections which fall into Category
C-3
shall be considered a Reportable Event and shall
be reported pursuant to
10 CFR 50.73 prior to resumption of plant operation.
The written report
shall provide a description of investigations conducted
to determine the
cause of the tube degradation and corrective measures
taken to prevent
recurrence.

d.

For implementation of the voltage-based repair criteria
to tube support'
plate intersections, notify the NRC staff prior to
returning the steam
generators
to service (Mode 4) should any of the following
arise:
conditions
1.

If estimated leakage based on the projected end-of-cycle
(or if not
practical, using the actual measured end-of-cycle)
voltage
distribution exceeds the leak limit (detemined
from the licensing
basis dose calculation for the postulated main
steam line break) for
the next operating cycle.

2.

If circumferential crack-like indications are detected
at the tube
support plate intersections.

3.

If indications are identified that extend beyond
the confines of the
tube support plate.

4.

If indications are identified at the tube support
plate elevations that
are attributable to primary water stress corrosion
cracking.

5.

If the calculated conditional burst probability based
on the projected
end-of-cycle (or if not practical, using the actual
measured end-of
cycle) voltage distribution exceeds 1 x 102, notify
the NRC andd
provide an assessment of the safety significance
of the occurrence.

Alternate AC(AAC)

Source Out of Service Report

The NRC shall be notified if the AAC source is out of service for greater
than
10 days.

Farley Units 1 and 2

5.6-6

Amendment No. 146 (Unit 1)
Amendment No. 137 (Unit 2)

Joseph M. Farley
Steam Generator Replacement Related Nuclear Plant
Technical Specifications Change Request
Revision 2 to December 1, 1998 Submittal
Unit 2
Typed Pages

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

FUNCTION
11.

b.

13.

14.

REQUIRED
CHANNELS

CONDITIONS

1 (g)

1 per RCP

N

1 per RCP
3

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

TRIP
SETPOINT

SR 3.3.1.12

NA

NA

M

SR 3.3.1.12

NA

NA

M

SR 3.3.1.6
SR 3.3.1.10

S2640

3

M

SR 3.3.1.6
SR 3.3.1.10

>_56.9 Hz

> 57 Hz

3 per SG

E

SR
SR
SR
SR

> 27.6%

>_28%

Reactor Coolant
Pump (RCP)
Breaker Position
a.

12.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

Single Loop
Two Loops

1 (h)

Undervoltage
RCPs

1(0

Underfrequency
RCPs

1(0

Steam
Generator (SG)
Water Level
Low Low

1,2

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

V

(0

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

(g)

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

(h)

Farley Units 1 and 2
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Amendment No.
Amendment No.

> 2680 V

(Unit 1)
(Unit 2)

1

ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page of 4)
Engineered Safety Feature Actuation 4System
Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

Automatic Actuation
Logic and Actuation
Relays

1,2

2 trains

H

SG Water Level
High High (P-14)

1,2

FUNCTION
5.

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

TRIP
SETPOINT

NA

NA

< 82.4%

< 82%

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

NA

NA

SR 3.3.2.1

_ 27.6%

>_28%

Turbine Trip and
Feedwater Isolation
a.

b.

c.
6.

Safety Injection

3 per SG

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8
SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.7
3.3.2.9

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

Auxiliary Feedwater
a.

b.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

SG Water Level
Low Low

1,2,3

2 trains

G

3 per SG

SR 3.3.2.4
SR
3.3.2.7
SIR 3.3.2.9'g'
c.

Safety Injection

d.

Undervoltage
Reactor Coolant
Pump
Trip of all Main

e.

Refer to Function 1 (Safety Injection) for all initiation functions
and requirements.
1,2

3

I

SR 3.3.2.5
SR 3.3.2.7
SR 3.3.2.9

>_2640 volts

> 2680 volts

1

2 per pump

J

SR 3.3.2.10

NA

NA

2 trains

L

SR 3.3.2.2
SR 3.3.2.3
SR 3.3.2.8

NA

NA

1 per train,
2 trains

C

SR 3.3.2.6

NA

NA

3

K

SR 3.3.2.4
SR
3.3.2.7

_<2003 psig

_<2000 psig

1 per loop

K

SR 3.3.2.4
SR 3.3.2.7

>_542.6°F
_<545.4°F

> 543OF
< 545OF

Feedwater Pumps
7.

ESFAS Interlocks
a.

b.

c.

d.

Automatic Actuation
Logic and Actuation
Relays

1,2,3

Reactor Trip, P-4

1,2,3

Pressurizer
Pressure, P-1I

1,2,3

Tavg -Low Low, P-12
(Decreasing)
(Increasing)

1,2,3

(g) Applicable to MDAFW pumps only.
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I

RCS Loops -MODE 3
3.4.5
ACTIONS
CONDITION
C.

D.

One required RCS loop
not in operation, and
reactor trip breakers
closed and Rod Control
System capable of rod
withdrawal.

REQUIRED ACTION
C.1

Restore required RCS
loop to operation.

1 hour

C.2

De-energize all control
rod drive mechanisms
(CRDMs).

1 hour

D.1

De-energize all CRDMs.

Immediately

Suspend all operations
involving a reduction of
RCS boron concentration.

Immediately

Initiate action to restore
one RCS loop to

Immediately

OR

Two required RCS loops
inoperable.

COMPLETION TIME

AND

OR
No RCS loop in
operation.

D.2

AND
D.3

OPERABLE status and
operation.

operation.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.5.1

Verify required RCS loops are in operation.

12 hours

S R 3.4.5.2

Verify steam generator secondary side water levels

12 hours

are > 30% (narrow range) for required RCS loops.
SR 3.4.5.3

Farley Units 1 and 2

Verify correct breaker alignment and indicated
power
are available to the required pump that is not
in
operation.

3.4.5-2

I
7 days

Amendment No.
Amendment No.

(Unit 1)
(Unit 2)

RCS Loops - MODE 3
B 3.4.5
BASES
ACTIONS

0.1 and C.2 (continued)
inadvertent control rod withdrawal. This
mandates having the heat
transfer capacity of two RCS loops in operation.
If only one loop is in
operation, the RTBs must be opened.
The Completion Times of 1 hour to restore
the required RCS loop to
operation or de-energize all CRDMs is
adequate to perform these
operations in an orderly manner without
exposing the unit to risk for
an undue time period.
D.1, D.2, and D.3
If two required RCS loops are inoperable
or no RCS loop is in
operation, except as during conditions
permitted by the Note in the
LCO section, all CRDMs must be de-energized
by opening the RTBs
or de-energizing the MG sets. All operations
involving a reduction of
RCS boron concentration must be suspended,
and action to restore
one of the RCS loops to OPERABLE status
and operation must be
initiated. Boron dilution requires forced
circulation for proper mixing,
and opening the RTBs or de-energizing
the MG sets removes the
possibility of an inadvertent rod withdrawal.
The immediate
Completion Time reflects the importance
of maintaining operation for
heat removal. The action to restore must
be continued until one loop
is restored to OPERABLE status and operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.5.1
This SR requires verification every 12
hours that the required loops
are in operation. Verification includes
flow rate, temperature, and
pump status monitoring, which help ensure
that forced flow is
providing heat removal. The Frequency
of 12 hours is sufficient
considering other indications and alarms
available to the operator in
the control room to monitor RCS loop
performance.
SR 3.4.5.2
SR 3.4.5.2 requires verification of SG
OPERABILITY. SG
OPERABILITY is verified by ensuring
that the secondary side narrow
range water level is > 30% for required
RCS loops. If the SG

(continued)
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Revision

RCS Loops - MODE 3
B 3.4.5
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.5.2

(continued)

secondary side narrow range water level
is < 30%, the tubes may
become uncovered and the associated
loop may not be capable of
providing the heat sink for removal of the
decay heat. The 12 hour
Frequency is considered adequate in view
of other indications
available in the control room to alert the
operator to a loss of SG
level.
SR 3.4.5.3
Verification that the required RCPs are
OPERABLE ensures that
safety analyses limits are met. The requirement
also ensures that an
additional RCP 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 the required RCPs.

REFERENCES

Farley Units 1 and 2

None.

B3.4.5-6

Revision

RCS Loops - MODE 4
3.4.6
ACTIONS
CONDITION
B.

REQUIRED ACTION

One required RHR loop

B.1

COMPLETION TIME

Be in MODE 5.

24 hours

Suspend all operations
involving a reduction of

Immediately

inoperable.
AND
Two required RCS loops
inoperable.
C.

Required RCS or RHR
loops inoperable,

C.1

OR

RCS boron concentration.

No RCS or RHR loop in
operation.

AND
C.2

Initiate action to restore
one loop to OPERABLE
status and operation.

Immediately

SURVEILLANCE REQUIREMENTS
SIR 3.4.6.1
S R 3.4.6.2
S R 3.4.6.3

Farley Units 1 and 2

SURVEILLANCE
Verify one RHR or RCS loop is in operation.

FREQUENCY
12 hours

Verify SG secondary side water levels are >! 75%
(wide range) for required RCS loops.

12 hours

Verify correct breaker alignment and indicated
power
are available to the required pump that is not in
operation.

3.4.6-2

I
7 days

Amendment No.
Amendment No.

(Unit 1)
(Unit 2)

RCS Loops - MODE 4
B 3.4.6
BASES
SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.4.6.2
SR 3.4.6.2 requires verification of SG OPERABILITY.
SG
OPERABILITY is verified by ensuring that the
secondary side wide
range water level is > 75%. If the SG secondary
side wide range
water level is < 75%, the tubes may become
uncovered and the
associated loop may not be capable of providing
the heat sink
necessary for removal of decay heat. The
12 hour Frequency is
considered adequate in view of other indications
available in the
control room to alert the operator to the loss
of SG level.
SR 3.4.6.3
Verification that the required pump is OPERABLE
ensures that an
additional RCS or RHR pump 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 the 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
experience.

REFERENCES

Farley Units 1 and 2

None.
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RCS Loops -MODE

5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops -MODE
LCO 3.4.7

5, Loops Filled

One residual heat removal (RHR) loop shall be OPERABLE
and in
operation, and either:
a.

One additional RHR loop shall be OPERABLE; or

b.

The secondary side water level of at least two steam
generators
(SGs) shall be > 75% (wide range).

------------------.-----------------------------1.

NO TES --------------------------------------

The RHR pump of the loop in operation may not be
in operation for
< 2 hours per 8 hour period provided:
a.

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

b.

Core outlet temperature is maintained at least 10°F
below
saturation temperature.

2.

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

3.

No reactor coolant pump shall be started with one
or more RCS cold
leg temperatures < 325°F unless:
a.

The secondary side water temperature of each SG
is < 50'F
above each of the RCS cold leg temperatures; or

b.

The pressurizer water volume is less than 770 cubic
feet (24%
of wide range, cold, pressurizer level indication).

4.

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

5.

The number of operating Reactor Coolant Pumps
is limited to one at
RCS temperatures < 11 0°F with the exception that
a second pump
may be started for the purpose of maintaining continuous
flow while
taking the operating pump out of service.

----------------------------------------------------------------------------
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RCS Loops--MODE 5, Loops Filled
3.4.7
APPLICABILITY:

MODE 5 with RCS loops filled.

ACTIONS
CONDITION
A.

REQUIRED ACTION

One RHR loop
inoperable.

A. 1

COMPLETION TIME

Initiate action to restore a
second RHR loop to
OPERABLE status.

Immediately

A.2

Initiate action to restore
required SG secondary
side water levels to within
limits.

Immediately

B.1

Suspend all operations
involving a reduction of
RCS boron concentration.

AND

OR
Required SGs secondary
side water levels not
within limits.

B.

Required RHR loops
inoperable.

OR

Immediately

AND
No RHR loop in
operation.

B.2

Initiate action to restore
one RHR loop to
OPERABLE status and

Immediately

operation.

operation

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR 3.4.7.1

Verify one RHR loop is in operation.

SR 3.4.7.2

Verify SG secondary side water level is Ž-75% (wide
range) in required SGs.

Farley Units 1 and 2
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(Unit 1)
(Unit 2)

RCS Loops -MODE

5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.7 RCS Loops -MODE

5, Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary
function of the
reactor coolant is the removal of decay heat and
transfer this heat
either to the steam generator (SG) secondary side
coolant via natural
circulation (Ref. 1) or the component cooling
water via the residual
heat removal (RHR) heat exchangers. While
the principal means for
decay heat removal is via the RHR System, the
SGs via natural
circulation (Ref. 1) are specified as a backup
means for redundancy.
Even though the SGs cannot produce steam
in this MODE, they are
capable of being a heat sink due to their large
contained volume of
secondary water. As long as the SG secondary
side water is at a
lower temperature than the reactor coolant, heat
transfer will occur.
The rate of heat transfer is directly proportional
to the temperature
difference. The secondary function of the reactor
coolant is to act as
a carrier for soluble neutron poison, boric acid.
In MODE 5 with RCS loops filled, the reactor coolant is circulated
by
means of two RHR loops connected to the
RCS, each loop containing
an RHR heat exchanger, an RHR pump, and
appropriate flow and
temperature instrumentation for control, protection,
and indication.
One RHR pump circulates the water through
the RCS at a sufficient
rate to prevent boric acid stratification.
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 RHR loop for decay heat removal and
transport. The flow
provided by one RHR loop is adequate for
decay heat removal. The
other intent of this LCO is to require that a
second path be available
to provide redundancy for heat removal.
The LCO provides for redundant paths of
decay heat removal
capability. The first path can be an RHR loop
that must be
OPERABLE and in operation. The second
path can be another
OPERABLE RHR loop or maintaining two
SGs with secondary side
water levels >- 75% (wide range) to provide
an alternate method for
decay heat removal via natural circulation
(Ref. 1).

Farley Units 1 and 2

B3.4.7-1

Revision

RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered
in the determination
of the time available for mitigation of the
accidental boron dilution
event. The RHR loops provide this circulation.
RCS Loops -MODE 5 (Loops Filled) have
been identified in the
NRC Policy Statement as important contributors
to risk reduction.

LCO

The purpose of this LCO is to require that
at least one of the RHR
loops be OPERABLE and in operation with
an additional RHR loop
OPERABLE or two SGs with secondary
side water level Ž_ 75% (wide
range). One RHR loop provides sufficient
forced circulation to
perform the safety functions of the reactor
coolant under these
conditions. An additional RHR loop is required
to be OPERABLE to
meet single failure considerations. However,
if the standby RHR loop
is not OPERABLE, an acceptable alternate
method is two SGs with
their secondary side water levels Ž: 75%
(wide range). Should the
operating RHR loop fail, the SGs could be
used to remove the decay
heat via natural circulation.
Note 1 permits all RHR pumps to not be
in operation _<2 hours per
8 hour period. The purpose of the Note
is to permit tests designed to
validate various accident analyses values.
One of the tests
performed during the startup testing program
is the validation of rod
drop times during cold conditions, both with
and without flow. The no
flow test may be performed in MODE 3,
4, or 5 and requires that the
pumps be stopped for a short period of
time. The Note permits
stopping of the pumps in order to perform
this test and validate the
assumed analysis values. If changes are
made to the RCS that
would cause a change to the flow characteristics
input values must be revalidated by conducting of the RCS, the
the test again. The
2 hour time period is adequate to perform
the test, and operating
experience has shown that boron stratification
is not likely during this
short period with no forced flow.
Utilization of Note 1 is permitted provided
the following conditions are
met, along with any other conditions imposed
by initial startup test
procedures:
a. No operations are permitted that would
dilute the RCS boron
concentration, therefore maintaining the
margin to criticality.
Boron reduction is prohibited because a
uniform concentration
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires
forced circulation
of the reactor coolant to remove decay heat from
the core and to
provide proper boron mixing. One loop of RHR
provides sufficient
circulation for these purposes. However, one
additional RHR loop is
required to be OPERABLE, or the secondary side
water level of at
least two SGs is required to be >: 75% (wide range).
Operation in other MODES is covered by:
LCO
LCO
LCO
LCO
LCO

3.4.4, "RCS Loops -MODES 1 and 2";
3.4.5, "RCS Loops -MODE 3";
3.4.6, "RCS Loops- MODE 4";
3.4.8, "RCS Loops- MODE 5, Loops Not Filled";
3.9.4, "Residual Heat Removal (RHR) and Coolant
Circulation - High Water Level" (MODE 6); and
LCO 3.9.5, "Residual Heat Removal (RHR) and
Coolant
Circulation - Low Water Level" (MODE 6).

ACTIONS

A.1 and A.2
If one RHR loop is inoperable and the. required
SGs have secondary
side water levels < 75% (wide range), redundancy
for heat removal is
lost. Action must be initiated immediately to restore
a second RHR
loop to OPERABLE status or to restore the required
SG secondary
side water levels. Either Required Action A.1
or Required Action A.2
will restore redundant 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 RHR loop is in operation, except during conditions
permitted by
Note 1, or if no loop is OPERABLE, all operations
involving a
reduction of RCS boron concentration must be
suspended and action
to restore one RHR loop to OPERABLE status
and operation must be
initiated. To prevent boron dilution, forced circulation
is required to
provide proper mixing and preserve the margin
to criticality in this
type of operation. The immediate Completion
Times reflect the
importance of maintaining operation for heat removal.
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RCS Loops -MODE

5, Loops Filled
B 3.4.7

BASES
SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1
This SR requires verification every 12 hours
that the required loop is
in operation. Verification includes flow rate,
temperature, or pump
status monitoring, which help ensure that forced
flow is providing heat
removal.
The Frequency of 12 hours is sufficient considering
other indications
and alarms available to the operator in the
control room to monitor
RHR loop performance.
SR 3.4.7.2
Verifying that at least two SGs are OPERABLE
by ensuring their
secondary side wide range water levels are
>_75%
alternate decay heat removal method via natural ensures an
circulation in the
event that the second RHR loop is not OPERABLE.
If both RHR
loops are OPERABLE, this Surveillance is
not needed. The 12 hour
Frequency is considered adequate in view
of other indications
available in the control room to alert the operator
to the loss of SG
level.
SR 3.4.7.3
Verification that a second RHR pump is OPERABLE
ensures that an
additional pump 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 the RHR pump. If secondary side water
level is _>75% (wide
range) in at least two SGs, this Surveillance
is not needed. 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.

REFERENCES

Farley Units 1 and 2

1. NRC Information Notice 95-35, "Degraded
Ability of Steam
Generators to Remove Decay Heat by Natural
Circulation."
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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.

1 gpm unidentified LEAKAGE;

C.

10 gpm identified LEAKAGE;

d.

450 gallons per day total primary to secondary
LEAKAGE through
all steam generators (SGs); and

e.

150 gallons per day primary to secondary
LEAKAGE through any
one SG.

MODES 1, 2, 3, and 4.

ACTIONS
CONDITION
A.

B.

REQUIRED ACTION

COMPLETION TIME

RCS LEAKAGE not
within limits for reasons
other than pressure
boundary LEAKAGE.

A.1

Reduce LEAKAGE to
within limits.

4 hours

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

B.1

Be in MODE 3.

6 hours

Be in MODE 5.

36 hours

AND
B.2

OR
Pressure boundary
LEAKAGE exists.
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RCS Operational LEAKAGE
B 3.4.13
BASES
APPLICABLE
SAFETY ANALYSES

Except for primary to secondary LEAKAGE,
the safety analyses do not
address operational LEAKAGE. However,
other operational LEAKAGE
is typically seen as a precursor to a 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 a 150 gpd per
SG primary to secondary LEAKAGE
as the initial condition.
Primary to secondary LEAKAGE is a
factor in the dose releases
outside containment 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 FSAR (Ref. 3) analysis for SGTR
assumes the contaminated
secondary fluid is released via the main
steam safety valves. The
majority of the activity released to the
atmosphere
results from the
tube rupture. Therefore, the 150 gpd
per SG primary to secondary
LEAKAGE is inconsequential.
The SLB is more limiting for primary to
secondary LEAKAGE. The
safety analysis for the SLB assumes
500 gpd and 470 gpd primary to
secondary LEAKAGE in the ruptured
and intact steam generators
respectively as an initial condition. The
dose consequences resulting
from the SLB accident are bounded by
a small fraction (i.e., 10%) of
the limits defined in 10 CFR 100. The
RCS specific activity assumed
was a bounding value of 1.0 #Ci/gm
DOSE EQUIVALENT 1-131, with
either a pre-existing or an accident initiated
iodine spike. These
values bound the Technical Specifications
values.
The RCS operational LEAKAGE satisfies
Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO

RCS operational LEAKAGE shall be limited
to:
a.

PressureBoundaryLEAKAGE
No pressure boundary LEAKAGE is
allowed, being indicative of
material deterioration. LEAKAGE of
this type
the leak itself could cause further deterioration,is unacceptable as
resulting in higher
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RCS Operational LEAKAGE
B 3.4.13
BASES
LCO

a.

Pressure Boundary LEAKAGE

(continued)

LEAKAGE. Violation of this LCO
could
degradation of the RCPB. LEAKAGE result in continued
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
containment air monitoring and containment
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.

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 System.
Identified
LEAKAGE
includes LEAKAGE to the containment
from specifically known
and located sources, 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 toSecondary LEAKAGE throu AllSterators

The limits for total primary to secondary
LEAKAGE through all
SGs produce acceptable offsite doses
in
the SLB accident
analysis. Violation of this LCO could
exceed the offsite dose
limits for this accident. Primary to
secondary LEAKAGE must be
included in the total allowable limit
for identified LEAKAGE.
e. Primary toSecondaryLEAKAGE
through Any One SG
The limit on one SG is based on the
assumption that a single
crack leaking this amount would not
propagate to a SGTR under
the stress conditions of a LOCA or
a main steam line rupture. If

Farley Units 1 and 2
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RCS Operational LEAKAGE
B 3.4.13
BASES
LCO

e. Primary to Secondary LEAKAGE throucqh
Any One SG
(continued)
leaked through many cracks, the cracks
are very small, and the
above assumption is conservative.

APPLICABILITY

In MODES 1, 2, 3, and 4, the potential for
RCPB LEAKAGE is
greatest when the RCS is pressurized.
In MODES 5 and 6, LEAKAGE limits are
not required because the
reactor coolant pressure is far lower, resulting
in lower stresses and
reduced potentials for LEAKAGE.
LCO 3.4.14, "RCS Pressure Isolation Valve
(PIV) Leakage," measures
leakage through each individual PIV 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 leak
tight. If both valves leak and result in a loss
of mass from the RCS,
the loss must be included in the allowable
identified LEAKAGE.

ACTIONS

A._1
Unidentified LEAKAGE, identified LEAKAGE,
or primary to secondary
LEAKAGE in excess of the LCO limits must
be reduced to within limits
within 4 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.
B.1 and B.2
If any pressure boundary LEAKAGE exists,
or if unidentified
LEAKAGE, identified LEAKAGE, or primary
to secondary LEAKAGE
cannot be reduced to within limits within
4 hours, the reactor must be
brought to lower pressure conditions to reduce
the severity of the
LEAKAGE and its potential consequences.
It should be noted that
LEAKAGE past seals and gaskets is not
pressure boundary

(continued)
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RCS Specific Activity
3.4.16
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity
LCO 3.4.16

The specific activity of the reactor coolant
shall be within limits.

APPLICABILITY:

MODES 1 and 2,
MODE 3 with RCS average temperature
(Tavg) > 5000 F.

ACTIONS
CONDITION
A.

DOSE EQUIVALENT -1-131 > 0.5 pCi/gm.

REQUIRED ACTION

COMPLETION TIME

------------------ Note -----------------LCO 3.0.4 is not applicable.

I

-----------------------------------------A.1

Verify DOSE
EQUIVALENT 1-131
within the acceptable
region of
Figure 3.4.16-1.

Once per 4 hours

Restore DOSE
EQUIVALENT 1-131 to

48 hours

AND
A.2

witnin limit.
B.

Gross specific activity of
the reactor coolant not
within limit.

Farley Units 1 and 2

8.1

Be in MODE 3 with
Tavg <500 0 F.

3.4.16-1

6 hours

Amendment No.
Amendment No.

(Unit 1)
(Unit 2)

RCS Specific Activity
3.4.16
ACTIONS
CONDITION
C.

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

REQUIRED ACTION
C.1

COMPLETION TIME

Be in MODE 3 with
Tavg 500'F.

6 hours

OR
DOSE EQUIVALENT
1-131 in the unacceptable
region of Figure 3.4.16-1.

SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.4.16.1

SR 3.4.16.2

ýFREQUENCY

Verify reactor coolant gross specific activity
<5 100/[2 tCi/gm.
-----------.-------------------

7 dayss

NO TE -----------------------------

Only required to be performed in MODE
1.

------------------------------------------------------Verify reactor coolant DOSE EQUIVALENT
1-131
specific activity < 0.5 pCi/gm.

14 days
AND
Between 2 and
6 hours after a
THERMAL
POWER change
of > 15% RTP
within a 1 hour
period

Farley Units 1 and 2
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Amendment No.
Amendment No.

(Unit 1)
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RCS Specific Activity
3.4.16
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Figure 3.4.16-1
DOSE EQUIVALENT 1-131 Primary Coolant
Specific Activity Limit Versus
Percent of RATED THERMAL POWER
with the Primary Coolant Specific
Activity > 0.5 gCi/gm DOSE EQUIVALENT
1-131.
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RCS Specific Activity
B 3.4.16
B 3.4 REACTOR COOLANT SYSTEM
(RCS)
B 3.4.16 RCS Specific Activity
BASES
BACKGROUND

The maximum dose to the whole body and
the thyroid that an
individual at the site boundary can receive
for 2 hours during an
accident, or for the duration of the accident
at the Low Population
Zone, is specified in 10 CFR 100 (Ref.
1). The limits on specific
activity ensure that the doses are held to
an appropriate fraction of
the 10 CFR 100 limits (i.e., a small fraction
of or well within the 10
CFR 100 limits depending on the specific
accident analysis) 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) or main steam
line break (MSLB) accident.
The LCO contains specific activity limits
for both DOSE EQUIVALENT
1-131 and gross specific activity. The
allowable levels are intended to
limit the 2 hour dose at the site boundary
to an appropriate fraction of
the 10 CFR 100 dose guideline limits.
The limits in the LCO are
standardized, based on parametric evaluations
of offsite radioactivity
dose consequences for typical site locations.
The parametric evaluations showed the
potential offsite dose levels
for a SGTR or MSLB accident were an
appropriately small fraction of
the 10 CFR 100 dose guideline limits.
Each evaluation assumes a
broad range of site applicable atmospheric
dispersion factors in a
parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO limits on the specific activity of
the reactor coolant ensures
that the resulting doses will not exceed an
appropriate fraction of the
10 CFR 100 dose guideline limits following
a SGTR accident. The
SGTR safety analysis (Ref. 2) assumes
the specific activity of the
reactor coolant at 1.0 gCi/gm and a bounding
reactor coolant steam
generator (SG) tube leakage of 1 gpm total
for three SGs. The
MSLB analysis assumes a steam generator
tube leakage of 500 gpd
in the faulted loop and 470 gpd in each
of the intact loops for a total
leakage of 1400 gpd.

(cntnud
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RCS Specific Activity
B 3.4.16
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

This analysis resulted in offsite doses
bounded by a small fraction
(i.e., 10%) of the 10 CFR 100 guidelines
using ICRP 30 Dose
Conversion Factors (DCFs). The initial
RCS specific activity assumed
was 1.0 jICi/gm DOSE EQUIVALENT
1-131 with an iodine spike.
These values bound the Technical Specifications
values.
The safety analysis assumes for both
the SGTR and MSLB the specific
activity of the secondary coolant at its
limit of 0.1 p.Ci/gm DOSE
EQUIVALENT 1-131 from LCO 3.7.16,
"Secondary Specific Activity."
The analysis for the MSLB accident
establishes the acceptance limits
for RCS specific activity. Reference
to this analysis is used to assess
changes to the unit that could affect
RCS specific activity, as they
relate to the acceptance limits.
The SGTR analysis assumes an RCS
coolant activity of 1.0 gCi/gmr
DOSE EQUIVALENT 1-131. The MSLB
analysis considers two cases
of reactor coolant specific activity. One
case assumes specific activity
at 1.0 pRCi/gm DOSE EQUIVALENT
1-131 with a concurrent large iodine
spike that increases the 1-131 activity
release rate into the reactor
coolant by a factor of 500 immediately
after the accident. The second
case assumes the initial reactor coolant
iodine activity at 60 RCi/gm
DOSE EQUIVALENT 1-131 due to a
pre-accident iodine spike caused
by an RCS transient. These values
bound the Technical Specifications
values. In both cases, the noble gas
activity in the reactor coolant
assumes 1% failed fuel, which closely
equals the LCO limit of 100/1
ýtCi/gm for gross specific activity.
The SGTR analysis also assumes a
loss of offsite power coincident
with a reactor trip. The SGTR causes
a reduction in reactor coolant
inventory. The reduction initiates a
reactor trip from a low pressurizer
pressure signal or an RCS overtemperature
AT signal.
The coincident loss of offsite power
causes the steam dump valves to
close to protect the condenser. The
rise in pressure in the ruptured
SG discharges radioactively contaminated
steam to the atmosphere
through the SG power operated relief
valves and the main steam
safety valves. The unaffected SGs
remove core decay heat by venting
steam to the atmosphere until the cooldown
ends.
The MSLB analysis assumes a double-ended
guillotine break of a main
steamline outside of containment. The
affected steam generator will
rapidly depressurize and release both
the radionuclides initially

(continued)
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RCS Specific Activity
B 3.4.16
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

contained in the secondary coolant,
and the primary coolant activity
transferred via SG tube leakage,
directly to the outside atmosphere.
A portion of the iodine activity initially
contained in the intact SGs and
noble gas activity due to SG tube
leakage is released to the
atmosphere through either the SG
atmospheric relief valves (ARVs)
or the SG safety relief valves.
The safety analysis assumes an accident
initiated iodine spike and
shows the radiological consequences
of a MSLB accident are within a
small fraction of the Reference 1
dose guideline limits.
Operation with iodine specific activity
levels greater than the LCO limit
is permissible, if the activity levels
do not exceed the limits shown in
Figure 3.4.16-1, in the applicable
specification, for more than
48 hours. The MSLB safety analysis
has concurrent and pre-accident
iodine spiking levels up to 60 ý,Ci/gm
DOSE EQUIVALENT 1-131.
The remainder of the above limit permissible
iodine levels shown in
Figure 3.4.16-1 are acceptable because
of the low probability of a
MSLB accident occurring during the
established 48 hour time limit.
The occurrence of a MSLB accident
at these permissible levels could
increase the site boundary dose levels,
but still be within 10 CFR 100
dose guideline limits.
The limits on RCS specific activity
are also used for establishing
standardization in plant personnel
radiation protection practices.
RCS specific activity satisfies Criterion
2 of 10 CFR 50.36(c)(2)(ii).

LCO

The specific iodine activity is limited
to 0.5 4Ci/gm DOSE
EQUIVALENT 1-131 for the SGTR
analysis and for the MSLB
analysis, and the gross specific activity
in the reactor coolant is limited
to the number of pLCi/gm equal to
100 divided by E (average
disintegration energy of the sum of
the average beta and gamma
energies of the coolant nuclides).
The limit on DOSE EQUIVALENT
1-131 ensures the thyroid dose to
an individual during the Design
Basis Accident (DBA) will be an appropriate
fraction of the allowed
thyroid dose. The limit on gross specific
activity ensures the 2 hour
whole body dose to an individual
at the site boundary during the DBA
will be a small fraction of the allowed
whole body dose.
(continued)

Farley Units 1 and 2

B 3.4.16-3

Revision

Containment
B 3.6.1
BASES
BACKGROUND
(continued)

2.

closed by manual valves, blind flanges,
or
automatic valves secured in their closed de-activated
positions, except as
provided in LCO 3.6.3, "Containment Isolation
Valves";
b. Each air lock is OPERABLE, except
as provided in LCO 3.6.2,
"Containment Air Locks";
c. All equipment hatches are closed;
and
d. The sealing mechanism associated
with each penetration (e.g.,
welds, bellows or O-rings) is OPERABLE.

APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment
is
must withstand the pressures and temperaturesthat the containment
of the limiting DBA
without exceeding the design leakage
rate.
The DBAs that result in a challenge to
from high pressures and temperatures containment OPERABILITY
are a loss of coolant accident
(LOCA), a steam line break, and a rod
ejection accident (REA)
(Ref. 2). In addition, release of significant
within containment can occur from a LOCAfission product radioactivity
analyses, it is assumed that the containmentor REA. In the DBA
is OPERABLE such that,
for the DBAs involving release of fission
product radioactivity, release
to the environment is controlled by the
rate of containment leakage.
The containment was designed with an
0.15% of containment air weight per dayallowable leakage rate of
for the first 24 hours and
0.075% thereafter (Ref. 3). This leakage
rate, used to evaluate
offsite doses resulting from accidents,
is defined in 10 CFR 50,
Appendix J, Option B (Ref. 1), as La:
the maximum allowable
containment leakage rate at the calculated
peak containment internal
pressure (Pa) resulting from the limiting
design basis LOCA. The
allowable leakage rate represented by
La forms the basis for the
acceptance criteria imposed on all containment
leakage rate testing.
L, is assumed to be 0.15% per day in
the safety analysis at
Pa = 43.8 psig (Ref. 3).
Satisfactory leakage rate test results are
a requirement for the
establishment of containment OPERABILITY.
The containment satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

(continued)
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Containment Air Locks
B 3.6.2
BASES
APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive
material within
containment are a loss of coolant accident,
a rod ejection accident,
and a fuel handling accident in containment (Ref.
2). In the analysis
of each of these accidents, it is assumed that
containment is
OPERABLE such that release of fission products
to the environment
is controlled by the rate of containment leakage.
The containment
was designed with an allowable leakage rate
of 0.15% of containment
air weight per day (Ref. 2). This leakage rate
is defined in
10 CFR 50, Appendix J, Option B, as L., the
maximum allowable
containment leakage rate at the calculated
peak containment internal
pressure, P, (43.8 psig), following a design
basis LOCA. This
I
allowable leakage rate forms the basis for the
acceptance criteria
imposed on the SRs associated with the air
locks.
The containment air locks satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

Each containment air lock forms part of the
containment pressure
boundary. As part of the containment pressure
boundary, the air lock
safety function is related to control of the containment
leakage rate
resulting from a DBA. Thus, each air lock's
structural integrity and
leak tightness are essential to the successful
mitigation of such an
event.
Each air lock is required to be OPERABLE.
For the air lock to be
considered OPERABLE, the air lock interlock
mechanism must be
OPERABLE, the air lock must be in compliance
lock leakage test, and both air lock doors must with the Type B air
be OPERABLE. The
interlock allows only one air lock door of an
air lock to be opened at
one time. This provision ensures that a gross
breach of containment
does not exist when containment is required
to be OPERABLE.
Closure of a single door in each air lock is
sufficient to provide a leak
tight barrier following postulated events. Nevertheless,
both doors
are kept closed when the air lock is not being
used for normal entry
into or exit from containment.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause
a release of radioactive
material to containment. In MODES 5 and 6,
the probability and
consequences of these events are reduced
due to the pressure and

(contfinued)I
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Containment Pressure
B 3.6.4
B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure
BASES
PqAr1 ZtLDt•ti,=t•_
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The containment pressure is limited
during normal operation to
preserve the initial conditions
assumed in the accident analyses
for a
loss of coolant accident (LOCA)
or steam line break (SLB). An
inadvertent actuation of the Containment
Spray System is not part of
the containment pressure response
licensing basis for Farley.
Containment pressure is a process variable
that is monitored and
controlled. The containment
pressure limits are derived
from
input conditions used in the
containment functional analyses the
and the
containment structure external
pressure analysis. Should
operation
occur outside these limits coincident
with a Design Basis Accident
(DBA), post accident containment
pressures could exceed calculated
values.

SAFETY ANALYSES

Containment internal pressure
is an
analyses to establish the maximum initial condition used in the DBA
peak containment internal
pressure. The limiting DBAs
considered, relative to containment
pressure, are the LOCA and
SLB, which are analyzed using
computer
pressure transients. The worst
case SLB generates larger mass
energy release than the worst
and
case LOCA. Thus, the SLB
event
bounds the LOCA event from the
containment peak pressure
standpoint (Ref. 1).
The initial pressure condition used in the
containment analysis was
17.7 psia (3.0 psig). This resulted
in a maximum peak pressure
a SLB of 52.0 psig. The containment
from
analysis (Ref. 1) shows the
maximum peak calculated
containment pressure, Pa,
resulting from
the limiting LOCA. The maximum
containment pressure resulting
from the worst case LOCA,
43.8 psig, does not exceed
the
containment design pressure,
54 psig.
The containment was also
designed
equivalent to -3.0 psig to account for an external pressure load
for the external loading from
tornado depressurization.

(continued)
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Containment Air Temperature
B 3.6.5
BASES
APPLICABLE
SAFETY ANALYSES
(continued)

pressure transients. No two DBAs
are assumed to occur
simultaneously or consecutively.
The postulated DBAs are analyzed
with regard to Engineered Safety
Feature (ESF) systems, assuming
the loss of one ESF bus, which
is the worst case single active failure,
resulting in one train each of the
Containment Spray System,
Residual Heat Removal System,
and Containment Cooling System
being rendered inoperable.
The limiting DBA for the maximum
peak containment air temperature
is a SLB. The initial containment
average air temperature assumed
in the design basis analyses (Ref.
1) is 127 0 F. This resulted in a
maximum containment air temperature
of 367°F. The design air
temperature is 378 0 F.
-The temperature limit is used to
establish the environmental
qualification operating envelope
for containment. The basis of the
containment design air temperature
is to ensure the performance of
safety-related equipment inside
containment (Ref. 2). Thermal
analyses show that the containment
air temperature remaining
below the equipment design temperature.
Therefore, it is concluded
that the calculated transient containment
air temperature is
acceptable for the DBA SLB.
The temperature limit is also used
in the depressurization analyses
to
ensure that the minimum pressure
limit is maintained following an
inadvertent actuation of the Containment
Spray System.
The containment pressure transient
is sensitive to the initial air mass
in containment and, therefore,
to
temperature. The limiting DBA the initial containment air
for establishing the maximum peak
containment internal pressure is
a SLB. The temperature limit is
used
in this analysis to ensure that in
the event of an accident the
maximum containment internal
pressure will not be exceeded.
Containment average air temperature
satisfies Criterion 2 of 10 CFR
50. 3 6(c)(2)(ii).
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Containment Air Temperature
B 3.6.5
BASES
LCO

During a DBA, with an initial containment
average air temperature
less than or equal to the LCO temperature
limit, the resultant
containment structure peak accident
temperature is maintained
below the containment design temperature.
As a result, the ability of
containment to perform its design
function is ensured.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could
cause a release of radioactive
material to containment. In MODES
5 and 6, the probability and
consequences of these events are
reduced due to the pressure and
temperature limitations of these MODES.
Therefore, maintaining
containment average air temperature
within the limit is not required in
MODE 5 or 6.

ACTIONS

A..1
When containment average air temperature
is not within the limit of
the LCO, it must be restored to within
limit within 8 hours. This
Required Action is necessary to return
operation to within the bounds
of the containment analysis. The
8 hour Completion Time is
acceptable considering the sensitivity
of the analysis to variations in
this parameter and provides sufficient
time to correct minor problems.
B.1and B.2
If the containment average air temperature
cannot be restored to
within its limit within the required Completion
Time, 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 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 plant conditions from full
power conditions in an orderly
manner and without challenging plant
systems.
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Containment Spray and Cooling System
B 3.6.6
BASES
BACKGROUND

Containment Cooling System

(continued)

ambient containment air temperature during
normal unit operation to
less than the limit specified in LCO 3.6.5, "Containment
Air
Temperature." This temperature limitation ensures
that the
containment temperature does not exceed
the initial temperature
conditions assumed for the DBAs.
In post accident operation following an actuation
signal, unless an
LOSP signal is present, the Containment
Cooling System fans are
designed to start automatically in slow speed
if not already running. If
an LOSP signal is present, only the two fans
selected (one per train)
will receive an auto-start signal and will start
in slow speed. If running
in high (normal) speed, the fans automatically
shift to slow speed.
The fans are operated at the lower speed
during accident conditions
to prevent motor overload from the higher
mass atmosphere. In
addition, if temperature at the cooler discharge
reaches 135 0 F, fusible
links holding dropout plates will open and
the fan discharge will no
longer be directed through the common discharge
header. This
function helps to protect the fans in a post-accident
environment by
reducing the back pressure on the fans. The
temperature of the SW
is an important factor in the heat removal
capability of the fan units.
APPLICABLE
SAFETY ANALYSES

The Containment Spray System and Containment
Cooling System
limit the temperature and pressure that could
be experienced
following a DBA. The limiting DBAs considered
are the loss of
coolant accident (LOCA) and the steam
line break (SLB). The LOCA
and SLB are analyzed using computer codes
designed to predict the
resultant containment pressure and temperature
transients. No DBAs
are assumed to occur simultaneously or consecutively.
The
postulated DBAs are analyzed with regard
to containment ESF
systems, assuming the loss of one ESF
bus, which is the worst case
single active failure and results in one train
of the Containment Spray
System and Containment Cooling System
being rendered inoperable.
The analysis and evaluation show that
under the worst case scenario,
the highest peak containment pressure is
52.0 psig (experienced
during a SLB). The analysis shows that
the peak containment
temperature is 367°F (experienced during
a SLB). Both results meet
the intent of the design basis. (See the
Bases for LCO 3.6.4,
"Containment Pressure," and LCO 3.6.5,
"Containment Air
Temperature," for a detailed discussion).

(contfinu ed)A
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Secondary Specific Activity
B 3.7.16
B 3.7 PLANT SYSTEMS
B 3.7.16 Secondary Specific Activity
BASES
BACKGROUND

Activity in the secondary coolant results
from steam generator tube
outleakage from the Reactor Coolant System
(RCS). Under steady
state conditions, the activity is primarily
iodines with relatively short
half lives and, thus, indicates current
conditions. During transients,
1-131 spikes have been observed as
well as increased releases of
some noble gases. Other fission product
isotopes, as well as
activated corrosion products in lesser
amounts, may also be found in
the secondary coolant.
A limit on secondary coolant specific
activity during power operation
minimizes releases to the environment
because of normal operation,
anticipated operational occurrences,
and accidents.
This limit is lower than the activity value
that might be expected from
a 450 gallons per day tube leak (LCO
3.4.13, "RCS Operational
LEAKAGE") of primary coolant at the
limit of 0.5 ý,Ci/gm (LCO 3.4.16,
"RCS Specific Activity"). The steam
line failure is assumed to result
in the release of the noble gas and
iodine activity contained in the
steam generator inventory, the feedwater,
and the reactor coolant
LEAKAGE. Most of the iodine isotopes
have short half lives (i.e.,
< 20 hours).
With the specified activity limit, the resultant 2 hour
thyroid dose to a
person at the site boundary would
be within the limits of 10 CFR
20.1001- 20.2402 if the main steam
safety valves (MSSVs) and
Atmospheric Relief Valves (ARVs)
are open for 2 hours following a
trip from full power.
Operating at the allowable limits results
in a 2 hour site boundary
exposure well within the 10 CFR 100
(Ref. 1) limits.

APPLICABLE
SAFETY ANALYSES

The accident analysis of the main
steam line break (MSLB),
as discussed in the FSAR, Chapter 15 (Ref.
2) assumes the
initial secondary coolant specific activity
to have a radioactive isotope
concentration of 0.10 ltCi/gm DOSE EQUIVALENT
1-131. This
assumption is used in the analysis for
determining the radiological

(comfntinued)
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Inservice Testinq Pronqram
This program provides controls for
inservice testing of ASME Code Class
1, 2,
and 3 components. The program shall
include the following:
a.
Testing frequencies specified in Section
XI of the ASME Boiler and
Pressure Vessel Code and applicable
Addenda as follows:
ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for
inservice testing
activities
Weekly
Monthly
Quarterly or every 3 months
Semiannually or every 6 months
Every 9 months
Yearly or annually
Biennially or every 2 years
b.
c.
d.

5.5.9

Required Frequencies
for performing inservice
.testinqactivities
At least
At least
At least
At least
At least
At least

once
once
once
once
once
once

per 7 days
per 31 days
per 92 days
per 184 days
per 276 days
per 366 days

I

The provisions of SR 3.0.2 are applicable to the above required
Frequencies for performing inservice
testing activities;
The provisions of SR 3.0.3 are applicable
to inservice testing activities; and
Nothing in the ASME Boiler and Pressure
Vessel Code shall be construed
to supersede the requirements of any
TS.

SteamGenerator (SG)Tube Surveillance
Proqram
The provisions of SR 3.0.2 are applicable
to the SG Tube Surveillance Program
Test Frequencies. [Specification
5.5.9 is not required to be performed
on the
replacement steam generators during
the shutdown when the steam generators
are replaced.]
5.5.9.0

Each steam generator shall be demonstrated
OPERABLE by
performance of the following augmented
inservice inspection
program.

(contfinued)A
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Steam Generator (SG) Tube Surveillance Program
(continued)
5.5.9.1

Steam Generator Sample Selection and Inspection
Each steam generator shall be determined OPERABLE
during
shutdown by selecting and inspecting at least
the minimum number
of steam generators specified in Table 5.5.9-1.

5.5.9.2

Steam Generator Tube Sample Selection and
Inspection
The steam generator tube minimum sample
size, inspection result
classification, and the corresponding action
required shall be as
specified in Table 5.5.9-2. The inservice inspection
of steam
generator tubes shall be performed at the frequencies
specified in
Specification 5.5.9.3, and the inspected tubes
shall be verified
acceptable per the acceptance criteria of Specification
5.5.9.4. The
tubes selected for each inservice inspection
shall include at least 3%
of the total number of tubes in all steam generators.
The tubes
selected for these inspections shall be selected
on a random basis
except:
a.

Where experience in similar plants with similar
water chemistry
indicates critical areas to be inspected, then
at least 50% of the
tubes inspected shall be from these critical
areas.

b.

The first sample of tubes selected for each
inservice inspection
(subsequent to the preservice inspection) of
each steam
generator shall include:
1.

All nonplugged tubes that previously had detectable
wall
penetrations greater than 20%.

2.

Tubes in those areas where experience has
indicated
potential problems.

3.

A tube inspection (pursuant to Specification
5.5.9.4.a.8)
shall be performed on each selected tube.
If any selected
tube does not permit the passage of the eddy
current probe
for a tube inspection, this shall be recorded
and an adjacent
tube shall be selected and subjected to a tube
inspection.

c. The tubes selected as the second and third
samples (if required
by Table 5.5.9-2) during each inservice inspection
may be
subjected to a partial tube inspection provided:
(continued)
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5.5.9.2

Steam Generator Tube Sample Selection
and Inspection (continued)
1.

The tubes selected for these samples
include the tubes
from those areas of the tube sheet array
where tubes with
imperfections were previously found.

2.

The inspections include those portions
of the tubes where
imperfections were previously found.

The results of each sample inspection
shall be classified into one of
the following three categories:
Cate o
C-1

C-2

C-3

Ins ection Results
Less than 5% of the total tubes inspected
are
degraded tubes and none of the inspected
tubes
are defective.
One or more tubes, but not more than
1% of the
total tubes inspected are defective,
or between
5% and 10% of the total tubes inspected
are
degraded tubes.
More than 10% of the total tubes inspected
are
degraded tubes or more than 1% of
the inspected
tubes are defective.

Note: In all inspections, previously degraded
tubes must exhibit
significant (greater than 10%) further
wall penetrations to be included
in the above percentage calculations.
5.5.9.3

Inspection Frequencies
The above required inservice inspections
of steam generator tubes
shall be performed at the following frequencies:
a.

Farley Units I and 2

The first inservice inspection shall be
performed after 6
Effective Full Power Months but within
24 calendar months of
initial criticality. Subsequent inservice
inspections shall be
performed at intervals of not less than
12 nor more than 24
calendar months after the previous inspection.
If two
consecutive inspections following service
under AVT
conditions, not including the preservice
inspection, result in all
inspection results falling into the C-1
category or if two
consecutive inspections demonstrate
that previously observed
degradation has not continued and no
additional degradation
has occurred, the inspection interval
may be extended to a
maximum of once per 40 months.
(continued)
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Inspection Frequencies (continued)
b.

If the results of the inservice inspection
of a steam generator
conducted in accordance with Table
5.5.9-2 at 40 month
intervals fall in Category C-3, the
inspection frequency shall
be increased to at least once per 20
months. The increase in
inspection frequency shall apply until
the subsequent
inspections satisfy the criteria of Specification
5.5.9.3.a; the
interval may then be extended to a
maximum of once per 40
months.

c.

5.5.9.4

Additional, unscheduled inservice
inspections shall be
performed on each steam generator
in accordance with the
first sample inspection specified in
Table 5.5.9-2 during the
shutdown subsequent to any of the
following conditions:
1.

Primary-to-secondary tube leaks
(not including leaks
originating from tube-to-tubesheet
welds) in excess of the
limits of Specification 3.4.13.

2.

A seismic occurrence greater than
the Operating Basis
Earthquake.

3.

A loss-of-coolant accident requiring
actuation of the
engineered safeguards.

4.

A main steam line or feedwater line
break.

Acceptance Criteria
a.

As used in this Specification:
1.

2.

Imperfection means an exception
to the dimensions,
finish or contour of a tube from that
required by
fabrication drawings or specifications.
Eddy-current
testing indications below 20% of
the nominal
thickness, if detectable, may be considered wall
as
imperfections.
Degradation means a service-induced
cracking,
wastage, wear or general corrosion
occurring on either
inside or outside of a tube.
(continued)
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Acceptance Criteria (continued)

b.

Farley Units 1 and 2

3.

Degraded Tube means a tube that
contains
imperfections greater than or equal
to 20% of the
nominal wall thickness caused by
degradation.

4.

% Degradation means the percentage
of the tube wall
thickness affected or removed by
degradation.

5.

Defect means an imperfection of
such severity that it
exceeds the plugging limit. A tube
containing a defect is
defective.

6.

Plugging Limit means the imperfection
depth at or
beyond which the tube shall be
removed from service by
plugging and is greater than or equal
to 40% of the
nominal tube wall thickness.

7.

Unserviceable describes the condition
of a tube if it
leaks or contains a defect large enough
to affect its
structural integrity in the event of
an Operating Basis
Earthquake, a loss-of-coolant accident,
or a steam line
or feedwater line break as specified
in 5.5.9.3.c, above.

8.

Tube Inspection means an inspection
of the steam
generator tube from the point of
entry (hot leg side)
completely around the U-bend to
the top support of the
cold leg.

9.

EPreserviceInspection means an
inspection of the full
length of each tube in each steam
generator performed
by eddy current techniques prior
to service to establish a
baseline condition of the tubing.
This inspection shall
be performed using the equipment
and techniques
expected to be used during subsequent
inservice
inspections.

The steam generator shall be determined
OPERABLE after
completing the corresponding actions
(plugging of all tubes
exceeding the plugging limit) required
by Table 5.5.9-2.
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Table 5.5.9-1

The other steam generator not inspected during the first inservice inspection
shall be
reinspected. The third and subsequent
inspections may be limited to one steam
generator
on a rotating schedule encompassing
3 N% of the tubes (where N is the number
of steam
generators in the plant) if the results of
the first or previous inspections indicate
that all
steam generators are performing in a
like manner. Note that under some circumstances,
the operating conditions in one or more
steam generators may be found to be
more severe
than those in other steam generators.
Under such circumstances the same sequence
shall
be modified to inspect the most severe
conditions.
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Table 5.5.9-2
Steam Generator Tube Inspection
Sam le Size
A minimum of
S Tubes per
SG

1st Sam-,l2nd
Result
Action Re uired
C-1
None
C-2
Plug defective
tubes and inspect
additional 2S
tubes in this SG

Result
N/A
C-1
C-2

Sam le Ins ection
Action Re uired
N/A
None
Plug defective
tubes and inspect
additional 4S
tubes in this SG

C-3
C-3

Inspect all tubes
in this SG, plug
defective tubes
and inspect 2S
tubes in each other
SG
Notification to
NRC pursuant to
10 CFR 50.73

S=3N
n

All other
SGs are C-1
Some SGs
C-2 but no
additional
SGs are C-3
Additional
SG is C-3

Perform action
for C-3 result of
first sam le
None

3rd Sam le Inspection
Result
Action Required
N/A
N/A
N/A
/A
C-1
None
C-2
Plug defective
tubes
C-3
Perform action
for C-3 result of
first sam le
N/A
N/A
N/A

N/A

Perform action
for C-2 result of
second sample

N/A

N/A

Inspect all tubes
in each SG and
plug defective
tubes.
Notification to
NRC pursuant to
10 CFR 50.73

N/A

N/A

Where N is the number of steam generators
in the unit, and n is the number of steam
inspected during an inspection.
generators

I
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Secondary Water Chemistry
Pronram
This program provides controls
for monitoring secondary water
chemistry to
inhibit SG tube degradation.
The program shall include:
a.

Identification of a sampling schedule
for the critical variables and
control
points for these variables;

b.

Identification of the procedures
used to measure the values
of the critical
variables;

c.

d.
e.

f.

5.5.11

Identification of process sampling
points, which shall include monitoring
the condenser hotwells for evidence
of condenser in leakage;
Procedures for the recording
and management of data;
Procedures defining corrective
actions for all off control point
chemistry
conditions; and
A procedure identifying the
authority responsible for the
interpretation of
the data and the sequence and
timing of administrative events,
which is
required to initiate corrective
action.

Ventilation Filter Testing Proqram
(VFTP)
A program shall be established
to implement the following required
Engineered Safety Feature
testing of
(ESF) filter ventilation systems
at the frequencies
specified in, and in accordance
with, ASME N510-1989. The
FNP Final Safety
Analysis Report identifies the
relevant surveillance testing
requirements.
a.
Demonstrate for each of the
ESF systems that an inplace
test of the high
efficiency particulate air (HEPA)
filters
shows
a
penetration
bypass < 0.5% when tested
and system
in accordance with ASME N510-1989
at the
system flowrate specified below.
ESF Ventilation System
CREFS Recirculation
CREFS Filtration
CREFS Pressurization
PRF Post LOCA Mode

Fowrate(LCFM)
2,000 + 10%
1,000 + 10%
300 + 25% to - 10%
5,000 + 10%

(continued)
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Ventilation Filter Testing Program (VFTP)
(continued)
b.

Demonstrate for each of the ESF systems
that an inplace test of the
charcoal adsorber shows a penetration
and system bypass < 0.5% when
tested in accordance ASME N510-1989
at the system flowrate specified
below.
ESF Ventilation System
CREFS Recirculation
CREFS Filtration
CREFS Pressurization
PRF Post LOCA Mode

c.

Flowrate (CFM)
2,000 + 10%
1,000 + 10%
300 + 25% to - 10%
5,000 +10%

Demonstrate for each of the ESF systems that a
laboratory test of a
sample of the charcoal adsorber, when obtained
as described in ASME
N510-1989, shows the methyl iodide penetration
less than the value
specified below when tested in accordance
with ASTM D3803-1989 at a
temperature of < 30oC and greater than
or equal to the relative humidity
specified below.
ESF Ventilation System
CREFS Recirculation
CREFS Filtration
CREFS Pressurization
PRF Post LOCA Mode

Penetration

RH

2.5%
2.5%
0.5%
5%

70%
70%
70%
95%

NOTE: CREFS Pressurization methyl iodide
penetration limit is based on
a 6-inch bed depth.
d.

Demonstrate for each of the ESF systems
that the pressure drop across
the combined HEPA filters and the charcoal
adsorbers is less than the
value specified below when tested in accordance
with ASME N510-1989
at the system flowrate specified below.
ESF VentilationSystem
CREFS Recirculation
CREFS Filtration
CREFS Pressurization
PRF Post LOCA Mode

Delta P
(in. watergaugle)
2.3
2.9
2.2
2.6

Flowrate
(CFM)
2,000 + 10%
1,000 + 10%
300 + 25% to - 10%
5,000 + 10%

(continued)zr
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Ventilation Filter Testinq Proqram (VFTP)
(continued)
e.

Demonstrate that the heaters for the CREFS
Pressurization System
dissipate the value specified below when
tested in accordance with
ASME N510-1989.
ESF Ventilation System

Wattage (kW)

CREFS Pressurization

2.5 + 0.5
The provisions of SR 3.0.2 and SR 3.0.3
are applicable to the VFTP test
frequencies.
5.5.12

Explosive Gas and Storage Tank Radioactivit
Monitoring Program
This program provides controls for potentially
explosive gas mixtures contained
in the Waste Gas System, the quantity
of radioactivity contained in gas storage
tanks, and the quantity of radioactivity
contained in unprotected outdoor liquid
storage tanks.
The program shall include:
a.

The limits for concentrations of hydrogen
and oxygen in the Waste Gas
System and a surveillance program to
ensure the limits are maintained.
Such limits shall be appropriate to the
system's design;

b.

A surveillance program to ensure that
the quantity of radioactivity
contained in each gas storage tank is
less than the amount that would
result in a whole body exposure of > 0.5
rem to any individual in an
unrestricted area, in the event of an uncontrolled
release of the tanks'
contents; and

c.

A surveillance program to ensure that
the quantity of radioactivity
contained in all outdoor liquid radwaste
tanks that are not surrounded by
liners, dikes, or walls, capable of holding
the tanks' contents and that do
not have tank overflows and surrounding
area drains connected to the
Liquid Radwaste Treatment System is
less than 10 curies.

The provisions of SR 3.0.2 and SR 3.0.3
are applicable to the Explosive Gas
and Storage Tank Radioactivity Monitoring
Program surveillance frequencies.
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Diesel Fuel Oil Testing Program
A diesel fuel oil testing program to implement
required testing of both new fuel
oil and stored fuel oil shall be established.
The program shall include sampling
and testing requirements, and acceptance
applicable ASTM Standards. The purpose criteria, all in accordance with
of the program is to establish the
following:
a.
Acceptability of new fuel oil for use
prior to addition to the emergency
diesel generator storage tanks by determining
that the fuel oil has:
1.
an API gravity or an absolute specific
gravity within limits,

b.

c.

5.5.14

2.

a flash point and kinematic viscosity
within limits for ASTM 2D fuel
oil, and

3.

a clear and bright appearance.

Fuel oil stored in the emergency diesel
generator storage tanks is within
limits by verifying that a sample of diesel
fuel
obtained in accordance with ASTM-D270-65, oil from the storage tank,
is within the acceptable
limits specified in Table 1 of ASTM D975-74
when checked for viscosity,
water, and sediment every 92 days.
The provisions of SR 3.0.2 and SR
3.0.3 are applicable to the Diesel Fuel
Oil Testing Program surveillance test
frequencies.

TechnicalSpecifications (TS) Bases
Control Program
This program provides a means for
processing changes to the Bases of
these
Technical Specifications.
a.

Changes to the Bases of the TS shall
be made under appropriate
administrative controls and reviews.

b.

Licensees may make changes to Bases
without prior NRC approval
provided the changes do not involve
either of the following:
1.

a change in the TS incorporated in
the license; or

2.

a change to the updated FSAR or Bases
that involves an
unreviewed safety question as defined
in 10 CFR 50.59.

(continued)
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Technical Specifications (TS) Bases
Control Program (continued)
c.

d.

5.5.15

The Bases Control Program shall contain
provisions to ensure that the
Bases are maintained consistent with
the FSAR.
Proposed changes that meet the criteria
of Specification 5.5.14b above
shall be reviewed and approved by the
NRC prior to implementation.
Changes to the Bases implemented
without prior NRC approval shall be
provided to the NRC on a frequency
consistent with 10 CFR 50.71(e).

Safety Function Determination Program
(SFDP)
This program ensures loss of safety
function is detected and appropriate
actions
taken. Upon entry into LCO 3.0.6, an
evaluation shall be made to determine
if
loss of safety function exists. Additionally,
other appropriate actions may be
taken as a result of the support system
inoperability and corresponding
exception to entering supported system
Condition and Required Actions. This
program implements the requirements
of LCO 3.0.6. The SFDP shall contain
the following:
a.

Provisions for cross train checks to ensure
a loss of the capability to
perform the safety function assumed
in the accident analysis does not go
undetected;

b.

Provisions for ensuring the plant is maintained
in a safe condition if a loss
of function condition exists;

c.

Provisions to ensure that an inoperable
supported system's Completion
Time is not inappropriately extended
as a result of multiple support
system inoperabilities; and

d.

Other appropriate limitations and remedial
or compensatory actions.
A loss of safety function exists when,
assuming no concurrent single failure,
safety function assumed in the accident
a
analysis cannot be performed. For
the
purpose of this program, a loss of safety
function may exist when a support
system is inoperable, and:
a.

A required system redundant to the
system(s) supported by the
inoperable support system is also inoperable;
or

(continued)
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_Safety Function Determination
Program (SFDP) (continued)
b.
A required system redundant
to the system(s) in turn supported
by the
inoperable supported system is also
inoperable; or
c.
A required system redundant
to the support system(s) for the
supported
systems (a) and (b) above is
also inoperable.
The SFDP identifies where a
loss of safety function exists.
If a loss of safety
function is determined to exist
by this program, the appropriate
Conditions and
Required Actions of the LCO
in which the loss of safety function
exists are
required to be entered.

5.5.16

5.5.17

MainSteamline Inspection Program
The three main steamlines from
the rigid anchor points of the
containment
penetrations downstream to and
including the main steam header
inspected. The extent of the
shall be
inservice examinations completed
during
inspection interval (IWA 2400,
each
ASME Code, 1974 Edition, Section
provide 100 percent volumetric
XI) shall
examination of circumferential
and longitudinal
pipe welds to the extent practical.
The
defined in accordance with examination areas subject to examination are those
category C-G for Class 2 piping
welds
in Table IWC-2520.
Containment LeakaqeRateTestingProgram
A program shall be established
to implement the leakage rate
testing of
containment as required by 10
CFR 50.54 (o) and 10 CFR 50,
Appendix J,
Option B, as modified by approved
exemptions. This program shall
be in
accordance with the guidelines
contained in Regulatory Guide
1.163,
"Performance-Based Containment
Leak-Test Program," dated September

1995.
The peak calculated containment
internal pressure for the design
basis loss of
coolant accident, Pa, is 43.8 psig.
The maximum allowable containment
leakage rate, La, at Pa, is 0.15%
of
containment air weight per day.

(continued)
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Containment Leakage Rate Testing Progqram
(continued)
Leakage rate acceptance criteria are:
a.

Containment overall leakage rate acceptance
criterion is < 1.0 La. During
plant startup following testing in accordance
with this program, the leakage
rate acceptance criteria are < 0.60 La for
the combined Type B and C
tests, and < 0.75 La for Type A tests;

b.

Air lock testing acceptance criteria are:

c.

1.

Overall air lock leakage rate is < 0.05 La
when tested at > Pa.

2.

For each door, leakage rate is < 0.01 La when
pressurized to > 10
psig.

During plant startup following testing in accordance
with this program, the
leakage rate acceptance criterion for each
containment purge penetration
flowpath is < 0.05 L,.

The provisions of SR 3.0.2 do not apply
to the test frequencies specified in the
Containment Leakage Rate Testing Program.
The provisions of SR 3.0.3 are applicable
to the Containment Leakage Rate
Testing Program.
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PAM Report
When a report is required by Condition
B or G of LCO 3.3.3, "Post Accident
Monitoring (PAM) Instrumentation," a
report shall be submitted within the
following 14 days. The report shall outline
the preplanned alternate method of
monitoring, the cause of the inoperability,
and the plans and schedule for
restoring the instrumentation channels
of the Function to OPERABLE status.

5.6.9

Tendon Surveillance Report
Any abnormal degradation of the containment
structure detected during the tests
required by the Pre-stressed Concrete
Containment Tendon Surveillance
Program shall be reported to the NRC
within 30 days. The report shall include
a
description of the tendon condition, the
condition of the concrete (especially
at
tendon anchorages), the inspection procedures,
the tolerances on cracking, and
the corrective action taken.

5.6.10

SteamGenerator Tube Inspection Report
a.

b.

Following each inservice inspection of
steam generator tubes, the number
of tubes plugged in each steam generator
shall be reported to the
Commission within 15 days of the completion
of the plugging effort.
The complete results of the steam generator
tube inservice inspection
shall be submitted to the Commission
within 12 months following the
completion of the inspection. This Report
shall include:
1.

Number and extent of tubes inspected.

2.

Location and percent of wall-thickness
penetration for each
indication of an imperfection.

3.

Identification of tubes plugged.

(continued)
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Steam Generator Tube Inspection Report (continued)

c.

5.6.11

Results of steam generator tube inspections
which fall into Category C-3
shall be considered a Reportable Event
and shall be reported pursuant to
10 CFR 50.73 prior to resumption of
plant
shall provide a description of investigationsoperation. The written report
cause of the tube degradation and correctiveconducted to determine the
measures taken to prevent
recurrence.

I

Alternate AC (AAC) Source Out of Service Report
The NRC shall be notified if the
AAC source is out of service for
greater than
10 days.
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Significant Hazards Evaluation
Introduction and Background
Southern Nuclear Operating Company (SNC)
has completed a comprehensive engineering
review program
in support of Farley Nuclear Plant (FNP) plans
to replace the current Model 51 steam generators
(SGs)
with Westinghouse Model 54F SGs. The Model
54F SG is very similar in operating characteristics
to the
currently installed Model 51 SG; however, based
on the.review program results, Technical Specifications
changes will be required. The program includes
re-analysis and evaluation of all LOCA, non-LOCA,
mass
and energy release, containment and sub-compartment
pressure and temperature responses, dose analyses,
and NSSS and BOP systems. The analyses
and evaluations results demonstrate all applicable
acceptance
criteria continue to be met.
All major NSSS components (e.g., Reactor Vessel,
Pressurizer, Reactor Coolant Pumps, etc.) have
been
assessed with respect to bounding conditions
expected for operation with the Model 54F SG.
In all cases,
NSSS component operation has been found acceptable.
Major systems and sub-systems (e.g., safety
injection, auxiliary feedwater, residual heat removal,
turbine generator, etc.) have been reviewed and
acceptable performance has been verified for
their normal operational functions and, as applicable,
for their
safety-related functions. All reactor trip and
Engineered Safety Features (ESF) actuation
setpoints have
been assessed, and the proposed setpoint modifications
will assure adequate protection is afforded for
all
design basis events. Control systems including
rod control, pressurizer level control and SG
level
control
have been evaluated and found acceptable for
operation with the Model 54F SG.
The FNP large break LOCA analysis recently
approved for power uprate used the Westinghouse
Best
Estimate LOCA (BELOCA) methodology. The
effects of the replacement steam generators
were
evaluated
and, where appropriate, re-analyzed using the
NRC approved Westinghouse BELOCA methodology.
results of this process showed that all 10 CFR
The
50.46 criteria continue to be met. The small
break LOCA
was re-analyzed using NRC approved methodology,
and all 10 CFR 50.46 criteria continue to be
met.
The technical bases for the proposed changes
to the FNP Units 1 and 2 Technical Specifications
are
contained in WCAP-15098, "Farley Nuclear
Plant Units 1 and 2 Replacement Steam Generator
Program
NSSS Licensing Report," and the "Farley Nuclear
Plant Units 1 and 2 Steam Generator Replacement
Project BOP Licensing Report."
Proposed Changes
The Reactor Trip System (RTS) and ESF Actuation
System (ESFAS) setpoints and allowable values
steam generator water level low-low, reactor
for
trip and auxiliary feedwater start, and steam
generator
water
level high-high (P-14), turbine trip and feedwater
isolation, have been modified to reflect Model
54F SG
differences and supporting analytical results.
The minimum SG water level required when
using a SG as a heat sink will change from
28 % to 30 %
narrow range scale (NR) during Mode 3, and
from 74% to 75% wide range scale (WR) during
Modes 4
and 5, to be consistent with the required water
level for the Model 54F SG.

Attachment 3
-Significant Hazards Evaluation - Submittal Rev 2

Pg
Page 2

The Reactor Coolant System (RCS) Operational
Leakage limits for SGs for Unit 1 are adjusted
the current limits approved for Unit 2. The
to match
basis for the changes are provided in the
proposed Bases
revision.
The RCS Specific Activity limit is adjusted
from 0.30 to 0.5 j±Ci/gm. To bound the
proposed Technical
Specification change, the radiological analyses
for steam generator replacement use a value
RCS specific activity. The calculated offsite
of 1.0 p.Ci/gm
doses continue to meet the acceptance criteria
of
NUREG
0800. These changes are reflected in the
Bases.
In the SG Tube Surveillance Program and
the SG Tube Inspection Report requirements,
the inspection
criteria for SG tube inspections will change
based on the characteristics of the new SG.
This includes
elimination of the voltage-based alternate
repair criteria and tube repair by sleeving
for Unit I and Unit 2,
as well as the F* SG tube plugging criteria
for Unit 2. For the outage in which the SG
replacement occurs,
a one time exemption from the inservice
inspection requirements is requested since
the preservice program
for the new SG includes all necessary preservice
testing, such as hydrostatic pressure testing
and eddy
current baseline examination.
In the SG Tube Surveillance Program acceptance
criteria for preservice inspection, the restriction
preservice inspection be performed after
that the
the field hydrostatic pressure test and prior
to
power
operation is
being removed. This proposed change only
affects the schedule for when the preservice
tubing inspection is
performed.
The Containment Systems Bases and Containment
Leakage Rate Testing Program are revised
to reflect the
change in the LOCA analyses peak calculated
containment internal pressure (Pa) from
43 to 43.8 psig.
The Containment Systems Bases are also
revised to reflect the decreases in the MSLB
analyses peak
calculated containment internal pressure
from 52.4 to 52.0 psig and peak calculated
containment internal
temperature from 383 to 3670F.
Additional minor editorial, typographical
and format changes to the Technical Specifications,
Programs sections are identified in the Technical
Bases and
Specifications, Bases and Programs sections
mark-ups.
The following 3 groups of proposed changes
will each be evaluated with respect to the
criteria of 10 CFR
50.92. Listed below are the groupings.
I.

Allowable Values and Trip Setpoints for
Reactor Trip System and Engineered Safety
Feature
Actuation System

II. RCS Leakage Limits and Steam Generator
Inspections
III. Analyses Limits for RCS and Containment
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10 CFR 50.92 Evaluations
I. Allowable Values and Trip Setpoints
for Reactor Trip System and Engineered
Safety
Feature Actuation System
TS or Bases
Table 3.3.1-1

Title
Reactor Trip System
Instrumentation

Table 3.3.2-1

Engineered Safety Feature
Actuation System
Instrumentation

Function / Description
No. 14. Steam Generator (SG) Water Level
Low Low
Allowable > 27.6 % Trip > 28.0 %
No. 5. Turbine Trip and Feedwater Isolation
b. SG Water Level - High High (P-14)
Allowable < 82.4 % Trip 5 82.0 %
No. 6.

Auxiliary Feedwater
b. SG Water Level - Low Low
Allowable > 27.6 % Trip > 28.0 %

The proposed changes to RTS and ESFAS
trip setpoints and allowable values have
resulted from the
design differences between the Westinghouse
Model
51
and
Model
54F
SGs
and
the analyses
performed to support FNP operation with
the Model 54F SG. These analyses included
feedline break,
loss of load, loss of ac power, loss of normal
feedwater, and mass and energy releases.
The results of
these analyses demonstrate that, since all
acceptance criteria continue to be met,
the
proposed
values
are acceptable. Setpoint uncertainty calculations
confirm the acceptability of the setpoints.
allowable value changes reflect the results
The
of updated setpoint calculations based
on Model 54F SG
process measurement uncertainties and
FNP specific uncertainties, calibration practices,
calibration
equipment, installed hardware and procedures.
Additional minor editorial, typographical
and format changes to the Technical Specifications,
Bases
and Programs sections are identified in
the Technical Specifications, Bases and
Programs sections
mark-ups.
Eased on the analyses and evaluations performed
for the SG replacement, the following conclusions
can be reached with respect to 10 CFR
50.92.
1. The proposed changes to the SG Water
Level High-High and Low-Low trip setpoints
and
allowable values do not significantly increase
the probability or consequences of an accident
previously evaluated in the FSAR. The
comprehensive engineering review effort
performed to
support SG replacement has included evaluations
or re-analysis of all accident analyses including
all dose related events. Setpoint calculations
have verified acceptability of the proposed
setpoint
and allowable value changes. All systems
will function as designed, and all performance
requirements on these systems have been
verified to be acceptable. Neither the setpoints
nor the
allowable values initiate any accident; therefore,
the probability of an accident has not been
increased. All dose consequences have
been analyzed or evaluated with respect
to these proposed
changes, and all acceptance criteria continue
to be met. Therefore, these changes do
not involve a
significant increase in the probability or
consequences of an accident previously
evaluated.
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2.

The proposed setpoint and allowable value
changes do not create the possibility of
a new or
different kind of accident than any accident
already evaluated in the FSAR. No new
accident
scenarios, failure mechanisms or limiting
single failures are introduced as a result
of
the
proposed
changes. The proposed technical specification
changes have no adverse effects on any
safety
related system and do not challenge the
performance or integrity of any safety-related
system.
The
specified trip setpoints associated with the
respective RTS and ESFAS functions ensure
all
accident analyses criteria continue to be
met. Therefore, these changes do not create
the possibility
of a new or different kind of accident from
any accident previously evaluated.
3. The proposed technical specification
changes do not involve a significant reduction
in a margin of
safety. All analyses supporting the SG
replacement reflect these proposed values.
The analyses
results demonstrate applicable acceptance
criteria are met. Setpoint calculations confirm
that
margin exists between the trip setpoints
and the corresponding safety analysis limits.
The
calculations are based on FNP instrumentation
and test methods and include allowances
for
operation of Model 54F SGs at uprated
power conditions. All acceptance criteria
(including
LOCA peak clad temperature, DNB, RCS
pressure, containment temperature and
pressure, and
dose limits) continue to be met. Therefore,
the proposed changes do not involve a
significant
reduction in the margin of safety.
Based on the previous information and
on the analyses performed, the proposed
changes do not involve
a significant hazards consideration as defined
in 10 CFR 50.92.
H. RCS Leakage Limits and Steam
Generator Inspections
TS or Bases
3.4.13

Title
RCS Operational Leakage

B 3.4.13

RCS Operational Leakage

3.4.16
Fire3.4.16-1
B 3.4.16

RCS Sp~ecific Activity
DEI vs RTP
RCS Specific Activity

3.7.16

Description
SG leakage limits of 450 gpd from all SGs
and 150 d from any one SG (Unit 1
Safety Analysis conservatively assumesonly)
500
DEI limit 0.5
i
Revised curve based on DEI of 0.5•CjgLVn_
Safety
analyses1.conservatively
1440 24and
assume
0

tig

___

Secondary Specific Activity

Reflects changes to RCS activity and
1leakag~e__as
s!umtions

5.5.9

SG Tube Surveillance Program

5.6.10

SG Tube Inspection Report

Eliminates F* criteria (Unit 2) and voltage
based alternate repair criteria and option
to
sleeve tubes (Units 1 & 2); redefines
preservice inspection schedule; and provides
one-time exemption for inservice testing
Remove the reporting requirements
for
sleeved tubes, ARC and F*
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RCS Operational Leakage (3.4.13 and B 3.4.13)
The RCS Operational Leakage for SGs on Unit
1 is adjusted to match the current NRC approved
limits for Unit 2. These limits are set at 150 gpd
from any one SG and 450 gpd from all three
SGs. The 450 gpd from all SGs reflect the 150 gpd
multiplied by the number of SGs. These limits
agree with the current guidance of EPRI and NEI
for SG tube leakage and provide assurance that
integrity of SG tubes will be maintained in the event
of a MSLB. The Bases changes reflect the
bounding safety analysis assumptions of 500 gpd
and 470 gpd primary to secondary leakage in the
ruptured and intact SGs, respectively, and an RCS
activity of 1.0 gCi/gm DEL for MSLB.
RCS Specific Activity (3.4.16, B 3.4.16 and Figure
3.4.16-1)
The RCS Specific Activity limit was adjusted from
0.30 to 0.5 g±Ci/grn. The new activity value is
reflected in the revised curve for RCS Specific Activity
vs Percent of Rated Thermal Power, shown
in Figure 3.4.16-1. Radiological analyses performed
for steam generator replacement use a value
of 1.0 ptCi/gm RCS Specific Activity and 1 gpm
(1440 gpd) RCS Operational Leakage for SGs,
thus bounding the Technical Specifications limits.
The calculated offsite doses continue to meet
the acceptance criteria of NUREG-0800. The increase
in allowable RCS specific activity is
acceptable based on the removal of the voltage-based
alternate repair criteria. The value of 0.5
gCi/gm is well within established industry guidelines
and below the original FNP value of 1.0
gCi/gm. Dose analyses provide acceptable results
using 1.0 RCi/gm, and thus the value of 0.5
jtCi/gm as the RCS Specific Activity limit provides
additional conservatism. The Bases have been
revised to reflect these proposed changes based on
FNP specific calculation assumptions and
analyses results.
Secondary Specific Activity (B 3.7.16)
Bases pages addressing Secondary Specific Activity
are also being revised for consistency with the
RCS Operational Leakage and RCS Specific Activity
changes.
SG Tube Surveillance Program (5.5.9)
In the SG Tube Surveillance Program, the inspection
criteria for SG tube inspections will change
based on the characteristics of the new Model 54F
SG. The revisions include the removal of the
voltage-based alternate repair criteria and elimination
of sleeving tube repairs for Unit 1 and Unit 2
as well as the F* SG tube plugging criteria for Unit
2. For the outage in which the SG replacement
occurs, a one time exemption from the inservice
inspection requirement is requested since the SG
is
new and preservice testing includes hydrostatic pressure
testing and eddy current baseline
examinations.
In the SG Tube Surveillance Programs acceptance
criteria for Preservice Inspection, the
unnecessary restriction that the preservice inspection
be performed after the field hydrostatic
pressure test and prior to Power Operation is being
removed. The proposed change only affects the
schedule for performing the preservice inspection
of replacement SG tubing. The proposed change
is in compliance with the requirements of Regulatory
Guide 1.83, Revision 1, and Section XI of the
ASME Boiler and Pressure Vessel Code. The proposed
change is also acceptable because the
preservice inspection of replacement SG tubes will
be performed to establish the baseline condition
of SG tubing and it does not reduce the effectiveness
of the eddy current baseline inspection.
Following SG replacement, subsequent inservice
inspections will provide evidence of structural
degradation of SG tubes.
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The shop performed eddy current examinations will be
performed after the required ASME Section
III hydrostatic pressure test. This hydrotest will be conducted
at a test pressure of 1.25 times the
design pressure. Subsequent to installation of the replacement
SGs, system hydrostatic pressure
tests must be performed in accordance with ASME Section
XI. These test pressures are
substantially less than the Section III hydrotest and will
not affect the results of the baseline eddy
current examinations. Finally, the proposed change,
as discussed above, is similar to and
consistent with the baseline inspection philosophy already
approved by the NRC for other
operating nuclear power plants (e.g., NRC Safety Evaluation
for North Anna Units 1 and 2, dated
December 4, 1991).
In addition, several pages of Section 5.5 were re-numbered
or deleted due to the removal of text
associated with alternate repair and tube plugging criteria.
SG Tube Inspection Report (5.6.10)
In the SG Tube Inspection Report, the inspection criteria
for SG tube inspections will change based
on the characteristics of the new SG. The report changes
are consistent with the inspection
program changes including the removal of the voltage-based
alternate repair criteria for Unit 1 and
Unit 2, as well as the F* SG tube plugging criteria for
Unit 2. These options are not applicable to
the new Model 54F SG since a new tube material is being
used and the current technical basis is no
longer applicable. Sleeving will not be used. Tube plugging
will be the acceptable method to
correct a steam generator tube defective condition.
Additional minor editorial, typographical and format
changes to the Technical Specifications, Bases
and Programs sections are identified in the Technical
Specifications, Bases and Programs sections
mark-ups.
Based on the information presented above and the analyses
and evaluations performed for the proposed
SG replacement, the following conclusions can be reached
with respect to 10 CFR 50.92.
1. The proposed changes do not significantly increase
the probability or consequences of an accident
previously evaluated in the FSAR. The comprehensive
engineering effort performed to support SG
replacement has included evaluations or re-analysis of
all accident analyses, including all dose
related events. All dose consequences have been analyzed
or evaluated with respect to these
proposed changes, and all acceptance criteria continue
to be met. Therefore, these changes do not
involve a significant increase in the probability or consequences
of an accident previously
evaluated.
2. The proposed changes do not create the possibility
of a new or different kind of accident than any
accident already evaluated in the FSAR. No new accident
scenarios, failure mechanisms or
limiting single failures are introduced as a result of the
proposed changes. The proposed technical
specification changes have no adverse effects on any
safety-related system and do not challenge the
performance or integrity of any safety-related system.
Therefore, these changes do not create the
possibility of a new or different kind of accident from
any accident previously evaluated.
3. The proposed technical specification changes do
not involve a significant reduction in a margin of
safety. All applicable analyses supporting the SG replacement
reflect these proposed values. All
acceptance criteria (including LOCA peak clad temperature,
DNB, containment temperature and
pressure, and dose limits) continue to be met. Therefore,
the proposed changes do not involve a
significant reduction in the margin of safety.
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Based on the previous information and on the analyses
performed, the proposed changes do not involve
a significant hazards consideration as defined in 10 CFR
50.92.
1El.

Analysis Limits for RCS and Containment
TS or Bases
B 3.4.5
3.4.6
B 3.4.6
4 .7
3.
B 3.4.7

Title

Description

B 3.6.1

RCS Loops - Mode 3
RCS Loops - Mode 4
RCS Loops - Mode 4
RCSJLoops-Mode 55 Loops
Filled
RCS joLoop -Mode
Loops Fi
led
Containment

Minimum
Minimum
Minimum
Minimum
Minimum

B 3.6.2
B 3.6,4

Containment Air Locks
Containment Pressure

P = 43.8ps
Peak from MSLB = 52.0 psig and Pa= 43.8

B 3.6.5
B 3.6.6

Containment Air Tepture
Containment Spray and Cooling

Peak from MSLB =367F
Peak from MSLB of 52.0 psig and 367 'F

5.5.17

Containment Leakage Rate Testing
Program

Pa = 43.8 psig

RCS Loops - Modes 3, 4 and 5 loops filled

SG Level = 30 % NR
SG Level 75 %WR
SG Level = 75 % WR
SG
WR
SG Level
Level =
= 75
75 %
%W
Pa= 43.8.ps_•

(3.4.5, B 3.4.5, 3.4.6, B 3.4.6, 3.4.7 and B 3.4.7)

The minimum SG level required when using a SG as a
heat sink will change from 28 % to 30 %
NR during Mode 3, and from 74% to 75% WR during
Modes 4 and 5 to be consistent with the
required water level for the Model 54F SG. This level
ensures the SG tubes remain covered to
provide an adequate heat sink. Setpoint uncertainty calculations
confirm the acceptability of this
setpoint. The results of the analyses conclude that since
all acceptance criteria continue to be met,
the proposed value is acceptable.
Containment, Containment Air Locks, Containment Pressure,
and Containment Leakage Rate Testing
Program (B 3.6.1, B 3.6.2, B 3.6.4 and 5.5.17)
The Containment Systems Bases pages and the Containment
Leakage Rate Testing Program
changes for containment internal pressure response to LOCA
events reflect the results of FNP
containment analyses performed at uprated power operating
conditions with the new Model 54F
steam generators. The changes revise the LOCA peak
pressure (Pa) from 43 to 43.8 psig. The
analyses demonstrate that the containment remains within
the design pressure limit of 54 psig for
accident conditions, including an initial positive pressure
of 3 psig. The change to the value in the
FNP Containment Leakage Rate'resting Program is consistent
with the new LOCA analysis
results and 10 CFR 50, Appendix 3, Option B.
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Containment Pressure, Containment Air
Temperature, and Containment Spray and
Cooling System
(B 3.6.4, B 3.6.5 and B 3.6.6)
The Bases pages changes for containment
internal pressure and temperature response
to MSLB
events reflect the results of FNP containment
analyses performed at uprated power operating
conditions with the new Model 54F steam
generators. The peak calculated containment
internal
pressure for a MSLB event is decreased
from 52.4 to 52.0 psig. The calculated
containment
temperature from the MSLB is decreased
from 383 to 367 0F. The analyses demonstrate
that the
containment remains within the design pressure
limit, including an initial positive pressure
of 3
psig, and within the design temperature
limit for accident conditions.
Additional minor editorial, typographical
and format changes to the Technical Specifications,
Bases
and Programs sections are identified in
the Technical Specifications, Bases and
Programs sections
mark-ups.
Based on the information presented above
and the analyses and evaluations performed
for the proposed
SG replacement, the following conclusions
can be reached with respect to 10 CFR
50.92.
1. The proposed changes do not significantly
increase the probability or consequences
of an accident
previously evaluated in the FSAR. The
comprehensive engineering review effort
performed
support SG replacement has included evaluations
to
or re-analysis of all accident analyses,
including
all dose related events. All ESF and containment
systems will function as designed, and
performance requirements on these systems
all
have been verified to be acceptable. Engineering
has
analytically determined the minimum SG
level based on the new SG design features.
The changes
to containment pressure / temperature reflect
the analyses results. The probability of
an accident
has not been increased. All dose consequences
have been analyzed or evaluated with respect
to
these proposed changes, and all acceptance
criteria continue to be met. Therefore,
these
changes
do not involve a significant increase in the
probability or consequences of an accident
previously
evaluated.
2. The proposed SG minimum WR level
and containment pressure / temperature
changes do not
create the possibility of a new or different
kind of accident than any accident already
evaluated in
the FSAR. No new accident scenarios,
failure
introduced as a result of the proposed changes. mechanisms or limiting single failures are
The proposed technical specification changes
no adverse effects on any safety-related
have
system and do not challenge the performance
or
integrity of
any safety-related system. Therefore, these
changes do not create the possibility of
a
new
or
different kind of accident from any accident
previously evaluated.
3. The proposed technical specification
changes do not involve a significant reduction
in a margin of
safety. Analyses supporting the SG replacement
reflect the proposed SG minimum level
value.
Mass and energy, and containment response
analyses modeled ESF systems and safety
limits. Setpoint calculations demonstrate
analysis
that margin exists between applicable
setpoints and the
corresponding safety analysis limits. The
containment temperature / pressure changes
reflect the
analysis results. All acceptance criteria
(including LOCA peak clad temperature,
DNB, RCS
pressure, containment temperature and
pressure, and dose limits) continue to be
met. Therefore,
the proposed changes do not involve a
significant reduction in the margin of safety.
Based on the previous information and
on the analyses performed, the proposed
changes do not involve
a significant hazards consideration as defined
in 10 CFR 50.92.

Attachment 4
Joseph M. Farley Nuclear
Steam Generator Replacement Related Technical Plant
Specifications Change Request
Revision 2 to December 1, 1998 Submittal
NSSS Licensing Report Revised Paze

Table 4.1.1-5 (Cont.)
Large Break LOCA Containment Data Used fnr Calc~l:•tena1tinCo'tm-in

V

Structural Heat Sinks
Wall
1. Containment wall and dome
2.
3.
4.
5.
6.
7.

Containment penetrations, plates and
liner stiffeners
Unlined concrete
Galvanized carbon steel
Thin painted carbon steel (<0.5 in.)
Painted steel (<0.5 in.)
Painted steel (<2.0 in.)

8.

Thick painted steel
9. Floor
10. Refueling pool liner
11. Unpainted stainless steel
12. Carbon steel containment storage
boxes(2)
13. Galvanized Carbon Steel(2)
14. Painted Carbon Steel (<1/2 inch)(2)
15. Painted Carbon Steel (<1 inch)(2)

TAmR

Area

Height

(OF)

(ft2)

(ft)

(CF)

40 (Unit 1)
20 (Unit 2)
40 (Unit 1)
20 (Unit 2)
90

75000

10

90

4700

10

90

69800

10

90

0.25 Carbon Steel/
45 Concrete
0.6 Carbon Steel/
45 Concrete
9 Concrete

90
90

77000
80500

10
10

90
90

0.004 Zinc/.07 Steel
0.135 Steel

90
90

47600
23600

10
10

90
90

0.36 Steel
0.7 Steel

90

11800

10

90

50
90

13275
7900

10
10

90
90

90

12500

10

90

2.3 Steel
108 Concrete
0.25 Stainless Steel/18 Concrete
0.105 Stainless Steel

90

1350

10

90

0.062 Carbon steel

90

1940

10

90

0.1875 Steel

90

1270

10

90

0.1875 Steel

90

185

10

90

0.5 Steel

Ti.t
Thickness (in.)

(1) An evaluation was performed to support an increase in containment spray flow to 3400 gpm/pump for
a total flow of 6800 gpm maximum
spray system flow and a reduction of delay time to 26 seconds. This evaluation resulted in a PCT penalty
of 9°F for the first reflood peaks and
1F for the second reflood peaks. The containment pressure shown in Figure 4.1.1-19 does not reflect this
increase in containment spray.
(2) A safety evaluation was completed to support the presence of permanent storage boxes and steam generator
platform additions. The effect of
this additional metal mass is not included in the containment pressure shown in Figure 4.1.1-19.
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