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EVALUATION

1.0 DESCRIPTION

The proposed amendment would revise the following Technical Specifications (TS) in
support of replacement steam generators to be installed during Refuel 14 (fall 2005):

* TS 2.1.1, "Reactor Core Safety Limits";
* TS 3.3.1, "Reactor Trip System (RTS) Instrumentation";
* TS 3.3.2, "Engineered Safety Feature Actuation System (ESFAS)

Instrumentation";
e TS 3.4.1, "RCS Pressure, Temperature, and Flow DNB Limits";
* TS 3.4.5, "RCS Loops - MODE 3";
o TS 3.4.6, "RCS Loops - MODE 4";
* TS 3.4.7, "RCS Loops - MODE 5, Loops Filled";

TS 3.4.13, "RCS Operational Leakage";
* TS 3.7.1, "Main Steam Safety yalves";
* TS 5.5.9, "Steam Generator (SG) Tube Surveillance Program";

-* TS 5.5.16, "Containment Leakage Rate Testing Program"; and
* TS 5.6.10, "Steam Generator Tube Inspection Report."

In addition, the proposed amendment would add new TS 3.4.17, "Steam Generator Tube
Integrity," pursuant to Reference 7.1, Technical Specification Task Force (TSTF)
Improved Standard Technical Specifications Change Traveler TSTF-449 Revision 2.
Section 7.0 of this Evaluation provides a listing of references cited herein.

2.0 PROPOSED CHANGES

The following changes to the TS are included in this amendment application:

1. Figure 2.1.1-1, "Reactor Core Safety Limits," will be replaced with a new figure
to reflect the replacement steam generators and associated safety analyses.

2. Condition W in LCO 3.3.1, "Reactor Trip System (RTS) Instrumentation," will no
longer be used. RTS Function 14.c in TS Table 3.3.1-1 will be deleted. The Trip
Time Delay (TTD) portion of the Steam Generator (SG) Water Level Low-Low
trip function will be deleted during Refuel 14, including the Vessel AT
Equivalent (Power-1, Power-2) channels and the delay timers.
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3. Note (in) in TS Table 3.3.1-1 is deleted and the Allowable Value units for
Function 10, Reactor Coolant Flow - Low, are changed from % of loop minimum
measured flow to % of indicated loop flow. This change was recommended by
Westinghouse in response to item 10 of NSAL-00-008 regarding asymmetric RCS
loop flows. Minimum measured flow is not cited in the Standard Technical
Specifications (NUREG-1431). Consistent with this change, at the beginning of
each cycle we will normalize the RCS flow transmitters during steady state,
normal operating pressure, normal operating temperature (NOP/NOT) conditions
such that they indicate at 100% flow in each respective loop, then verify the loop
flow indications at an intermediate plateau and again at 100% rated thermal
power. The bistables for the low RCS flow trip function are calibrated separately
to verify that they are set at the nominal trip setpoint of 90% of span, which is
based on the indicated flow input from the flow transmitters. Deletion of Note
(m) also eliminates the inconsistency in RCS flow limits listed in Note (m), which
reflects a total RCS flow of 382,640 gpm (i.e., 95,660 gpm / loop x 4 loops), and
the RCS flow limit listed in LCO 3.4.1, item c (382,630 gpm). The RCS flow
limit used in the RSG analyses is correctly reflected in LCO 3.4.1, item c.

4. T' and T" in TS Table 3.3.1-1 are redefined to read the same. Both of these terms
are used in the Overtemperature AT and Overpower AT trip functions in a similar
fashion, to develop a variable reactor trip setpoint dependent upon the measured
RCS average temperature, T. Both'T' and T" refer to the nominal RCS average
temperature at full power conditions (100% of rated thermal power, RTP). There
is no basis for these terms to be defined differently for these trip functions. Based :
on the analyses performed by Westinghouse for- the replacement steam
generators, the nominal full power RCS average temperature will be maintained
less than or equal to 585.30F. Therefore, both T' and T" will be redefined as "the
nominal Tavg at RTP, < 585.30 F."

5. Condition M in LCO 3.3.2, "Engineered Safety Feature Actuation System
(ESFAS) Instrumentation," will no longer be used. ESFAS Functions 5.e.(3) and
6.d.(3) in TS Table 3.3.2-1 will be deleted. The Trip Time Delay (TTD) portion
of these SG Water Level Low-Low feedwater isolation and auxiliary feedwater
actuation functions will be deleted during Refuel 14, including the Vessel AT
Equivalent (Power-1, Power-2) channels and the delay timers.

6. The Allowable Values for the following trip functions are decreased from
> 25.2% of Narrow Range Instrument Span to > 20.6% of Narrow Range
Instrument Span to reflect the replacement steam generators and associated
setpoint calculations:

a. TS Table 3.3.1-1, RTS Function 14.a, SG Water Level Low-Low
(Adverse Containment Environment);
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b. TS Table 3.3.2-1, ESFAS Function 5.e.(1), SG Water Level Low-Low
(Adverse Containment Environment); and

c. TS Table 3.3.2-1, ESFAS Function 6.d.(1), SG Water Level Low-Low
(Adverse Containment Environment).

7. The Allowable Values for the following trip functions are decreased from
> 19.8% of Narrow Range Instrument Span to > 16.6% of Narrow Range
Instrument Span to reflect the replacement steam generators and associated
setpoint calculations:

a. TS Table 3.3.1-1, RTS Function 14.b, SG Water Level Low-Low
(Normal Containment Environment);

b. TS Table 3.3.2-1, ESFAS Function 5.e;(2), SG Water Level Low-Low
(Nornal Containment Environment); and

c. TS Table 3.3.2-1, ESFAS Function 6.d.(2), SG Water Level Low-Low
(Normal Containment Environment).

8. -:4The Allowable Value for Safety Injection on Steam Line Pressure - Low (ESFAS
- Function L.e in TS Table 3.3.2-1) will be increased from > 571 psig (with the "c"

-footnote) to > 609 psig (with the "c" footnote) to reflect the replacement steam
generators and associated setpoint calculations.

9. The Allowable.Value for Steamline Isolation on Steam Line Pressure - Low
(ESFAS Function 4.e.(1) in TS Table.3.3.2-1) will be increased from > 571 psig
(with the "c" footnote) to > 609 psig (with the "c" footnote) to reflect the
replacement steam generators and associated setpoint calculations.

10. The Allowable Value for Turbine Trip and Feedwater Isolation on SG Water
Level High-High (ESFAS Function 5.c in TS Table 3.3.2-1) will be increased
from < 79.8% of Narrow Range Instrument Span to < 91.4% of Narrow Range
Instrument Span to reflect the replacement steam generators and associated
setpoint calculations.

11. The pressurizer pressure limit and RCS average temperature limit in TS 3.4.1,
"RCS Pressure, Temperature, and Flow DNB Limits," are changed from > 2220
psig to > 2223 psig and from < 592.60F to < 590.1F, respectively. These
changes reflect the revised safety analysis limits for the replacement steam
generators while maintaining allowances for measurement uncertainty for
instrument loop indications that are unaffected by the proposed changes.
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12. Water levels used in the following LCOs will be revised to reflect the replacement
steam generators and the associated indication instrument readings corresponding
to the top of the SG tubes:

a. SR 3.4.5.2 in TS 3.4.5, "RCS Loops - MODE 3," will be changed from a SG
secondary side narrow range water level reading of > 4% to > 7%.

b. SR 3.4.6.2 in TS 3.4.6, "RCS Loops - MODE 4," will be changed from a SG
secondary side narrow range water level reading of > 4% to > 7%.

c. LCO 3.4.7.b and SR 3.4.7.2 in TS 3.4.7, "RCS Loops - MODE 5, Loops
Filled," will be changed from a SG secondary side wide range water level reading
of>66%to>86%.

13. .TS 3.4.13, "RCS Operational Leakage," is revised to reflect Revision 2 of
TSTF-449.

14. New TS 3.4.17, "SG Tube Integrity," is added to reflect Revision 2 of TSTF-449.

15. iTable 3.7.1-1 of TS 3.7.1, "Main Steam Safety Valves (MSSVs)," is revised to
-4 ̂-decrease the Maximum Allowable Power for 3 OPERABLE MSSVs per SG from

< 49% of Rated Thermal Power (RTP) to < 45% of RTP to reflect the
replacement steam generators and associated safety analyses. A revised Loss of

-.Load / Turbine Trip analysis covering operation with inoperable MSSVs was
performed by Westinghouse for the RSG project. From the results of that analysis
it was determined that operation with 3 OPERABLE MSSVs per steam generator
could not be supported above 45% RTP.

16. TS 5.5.9, "Steam Generator (SG) Tube Surveillance Program," is retitled to
"Steam Generator (SG) Program" and revised to reflect Revision 2 of TSTF-449.

17. TS 5.5.16, "Containment Leakage Rate Testing Program," is revised to take
exception to the requirement to perform an integrated leak rate test after
installation of the replacement steam generators.

18. TS 5.6.10, "Steam Generator Tube Inspection Report," is revised to reflect
Revision 2 of TSTF-449.

Attachments 2 and 3 provide the TS markups reflecting the above changes and the
retyped TS. Attachment 4 provides an information-only copy of the associated TS Bases
changes, including the revised nominal trip setpoints associated with changes 6, 7, and 10
above in mark-ups to TS Bases Tables B 3.3.1-1 and B 3.3.2-1.
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3.0 BACKGROUND

3.1 Nuclear Steam Supply System Evaluations for Replacement Steam Generators

The Callaway plant currently has Westinghouse Model F steam generators (referred to
sometimes as the old steam generators or OSGs) installed. Framatome-designed Model
73/19T replacement steam generators (RSGs) will be installed prior to Cycle 15 operation
(Fall 2005). A comparison of some of the RSG design features versus the currently
installed steam generators is provided in the table below.

RSG VS. OSG COMPARISON

Framatbme 73/19T RSG Model F

Tube Material Alloy 690TT Alloy 600MA

Tube OD (in) 3/4 11/16

Tube Wall Thickness (in) 0.043 0.040

Tube Pitch (in) 1.031 triangular 0.98 square

Number of Tubes 5872 5626

Tube Surface Area (Wt2) 78,946 55,000

Bundle Height (in) 433.9 348

TSP Type Broached Broached

Weight, Dry (Ibs.) 743,100 715,000

Circulation Ratio 4.0 3.64

Best Est. RCS Flow (gpm) 104,438 101,900

Steam Press (psia) @ 1021 970
T-hot of 6140F (0% SG
tube plugging)

Specified MCO (%) <0.10 <0.25

In support of this design change and associated license amendment, Westinghouse has
performed analytical work to address the Nuclear Steam Supply System (NSSS) areas
that are affected. The results and conclusions of the analyses that support the RSG
project are included in the NSSS Licensing Report (attached as Appendix A to this
amendment application), covering the following changes (items 1, 3, 4, 6 through I 1, and
15 in Section 2.0 above):
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. Reactor Core Safety Limits (new figure)
* Change in the manner in which the Reactor Coolant Flow - Low Allowable Value

is defined, yet retaining the same numerical value
* Steam Generator Water Level Low-Low Allowable Values (new values)
* Change in the manner in which RCS average temperature is defined in the

Overtemperature AT and Overpower AT setpoint equations, and a reduced upper
limit for nominal T-avg at full power conditions (new value)

* Steam Line Pressure Low Allowable Values (new values)
Steam Generator Water Level High-High Allowable Value (new value)

* Changes to the pressurizer pressure and RCS average temperature limits in the
DNB LCO (new values)

* Main Steam Safety Valve Maximum Allowable Power vs. Number of Operable
Valves (new value).

3.1.1 Water Level Indication Corresponding to the Top of the RSG Tubes

The physical changes corresponding to the RSG instrument tap locations and RSG
internal design, combined with instrument loop indication accuracy considerations,
require the inclusion of change 12 in Section 2.0 above.. Since the same physical state is
conveyed, i.e., that the top of the RSG tubes is covered, this change is considered to be a
straightforward change requiring no further discussion or-evaluation in Section 5.0
below.

3.1.2 Reactor Coolant Flow and RCS T-avg Changes

The basis for deleting Note (in) and re-defining the Reactor Coolant Flow - Low
Allowable Value units in TS Table 33.1-1 is discussed in Section 2.0 (item 3) above.
The changes in the values for T-avg in TS Table 3.3.1-1 for the Overtemperature AT and
Overpower AT setpoint equations and the revised limits in LCO 3.4.1 on RCS average
temperature and pressurizer pressure are all in the conservative direction. These changes
drive the plant to an operating regime of lower temperature and higher pressure, further
from DNB when compared to the existing limits.

3.2 TTD Elimination

Design features have been implemented into the replacement steam generators that
reduce water level instabilities and inadvertent plant trips at low power levels with low
steam generator water levels. Therefore, AmerenUE also requests that the trip time delay
(ITD) portion of the SG Water Level Low-Low trip functions be eliminated. As
discussed in WCAP-1 1325-P-A, Revision 1 (Reference 7.4), the trip time delay was a
result of the Westinghouse Owners Group (WOG) Trip Reduction and Assessment
Program (TRAP). The trip time delay can reduce inadvertent plant trips related to low
steam generator level signals by adding a time delay to the steam generator low-low
water level initiated reactor trip and auxiliary feedwater actuation. Through the use of
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adjustable timers in the protection system logic, the trip time delay allows added time for
natural steam generator level stabilization or operator intervention to avoid an
undesirable inadvertent protection system actuation. Implementation of the trip time
delay as well as a functional description, calculations for the safety analysis limits,
LOCA analysis and non-LOCA analysis were presented in WCAP-1 1833 which was
reviewed and approved by NRC in Callaway License Amendment 43 dated April 14,.
1989 (Reference 7.5). The steam generator water level low-low trip function currently
allows a lower trip setpoint under normal containment environmental conditions and a
delayed trip when thermal power is less than or equal to 22.41% Rated Thermal Power
(RTP). Upon NRC approval, the 7300 Process Protection System will be modified to
eliminate the TTD circuitry. The Environmental Allowance Modifier (EAM) portion of
the SG Water Level Low-Low trip functions will remain unchanged after the TiD
circuitry is eliminated. This change supports the elimiination'of the'TTD portion of the
SG Water Level Low-Low trip functions in changes 2 and 5 described in Section 2.0
above.

3.3 TSTF-449 Generic Licensing Change Package

The SG tubes in pressurized water reactors have a number of important safety functions.
Steam-generator tubes are an integral part of the reactoi coolant pressure boundary
(RCPB) and, as such, are relied upon to maintain the primary system's pressure and
inventory. As part of the RCPB, the SG tubes are unique'in that they act as a heat
transfer surface between the primary and secondary systems to remove heat from the
primary system. In addition, the SG tubes also isolate the radioactive fission products in
the primary coolant from the secondary system.

Steam generator tube integrity is necessary in order to satisfy the tubing's safety
functions. Maintaining tube integrity ensures that the tubes are capable of performing
their intended safety functions consistent with the plant licensing basis, including
applicable regulatory requirements.

Concerns relating to the integrity of the tubing stem from the fact that the SG tubing is
subject to a variety of degradation mechanisms. Steam generator tubes have experienced
tube degradation related to corrosion phenomena, such as wastage, pitting, intergranular
attack, and stress corrosion cracking, along with other mechanically induced phenomena
such as denting and wear. These degradation mechanisms can impair tube integrity if
they are not managed effectively. When the degradation of the tube wall reaches a
prescribed repair criterion, the tube is considered defective and corrective action is taken.

The criteria governing structural integrity of SG tubes were developed in the 1970s and
assumed uniform tube wall thinning. This led to the establishment of a through wall SG
tube repair criteria (e.g. 40 percent) that has historically been incorporated into most
pressurized water reactor (PWR) Technical Specifications and has been applied, in the
absence of other repair criteria, to all forms of SG tube degradation where sizing
techniques are available. Since the basis of the through wall depth criterion was 3600
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wastage, it is generally considered to be conservative for other mechanisms of SG tube
degradation. The repair criterion does not allow licensees the flexibility to manage
different types of SG tube degradation. Licensees must either use the through wall
criterion for all forms of degradation or obtain approval foriuse of more appropriate
repair criteria that consider the structural integrity implications of the given mechanism.

For the last several years, the industry, through the Electric Power Research Institute
(EPRI) Steam Generator Management Program (SGMP), has developed a generic
approach to improving SG performance referred to as "Steam Generator Degradation
Specific Management" (SGDSM). Under this approach, different meth6ds of inspection
and different repair criteria may be developed for different types of degradation. A

, . degradation specific approach to managing SG-tube integrity has several important
benefits. These include:

* improved scope and methods for SG inspection;
* industry incentive to continue to improve inspection methods; and
* development of plugging and repair criteria based on appropriate NDE

parameters.

- As a: result, the assurance of SG tube integrity is improved and unnecessary conservatism
is eliminated. Over the course of this effort, the SGMP has developed a series of EPRI
guidelines that define the elements of a successful SG Program. These guidelines
include:

i -- TR-107569, "Steam Generator Examination Guideline" (Reference 7.6),.
* TR-107621, "Steam Generator Integrity Assessment Guideline" (Reference 7.7);
* TR-107620, "In-situ Pressure Testing Guideline" (Reference 7.8),
. TR-104788, "PWR Primary-to-Secondary Leak Guideline" (Reference 7.9),

TR-105714, "Primary Water Chemistry Guideline" (Reference 7.10), and
TR- 102134, "Secondary Water Chemistry Guideline" (Reference 7.11).

These EPRI Guidelines, along with NEI 97-06 (Reference 7.12), tie the entire Steam
Generator Program together, while defining a comprehensive, performance based
approach to managing SG performance.

In parallel with the industry efforts, the NRC pursued resolution of SG performance
issues. In December of 1998, the NRC Staff acknowledged that the Steam Generator
Program described by NEI 97-06 and its referenced EPRI Guidelines provides an
acceptable starting point to use in the resolution of differences between it and the staff's
proposed Generic Letter and draft Regulatory Guide (DG-1074). Since then the industry
and the NRC have participated in a series of meetings to resolve the differences and
develop the regulatory framework necessary to implement a comprehensive Steam
Generator Program.
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Revising the existing regulatory framework to accommodate degradation specific
management is the most appropriate way to address the issues of regulatory stability,
resource expenditure, use of state-of-the-art inservice inspection techniques, repair
criteria, and enforceability. The NRC Staff has stated that an integrated approach for
addressing SG tube integrity is essential and that materials, systems, and radiological
issues that pertain to tube integrity need to be considered in the development of the new

:regulatory framework.

TSTF-449 supports changes 13, 14, 16, and 18 in Section 2.0 above.

: 3.4 Post-Modification ILRT

The Callaway Plant containment consists of the concrete reactor building, its steel liner,
and the penetrations through this structure. The structure is designed to contain
radioactive material that may be released from the reactor core following a design basis
loss of coolant accident. Additionally, this structureprovides shielding from the fission
products that may be present in the containment atmosphere following accident
conditions.

The containment is a pre-stressed reinforced concrete structure with a cylindrical wall, a
flat foundation mat with a reactor cavity pit projection, and a hemispherical dome roof.
The inside surface of the containment is lined with a carbon steel liner to ensure a high
degree of leak tightness during operating and accident conditions.

The vertical cylinder wall is provided with a system of vertical and horizontal (hoop)
tendons. Vertical tendons are continuous to form inverted U's that extend over the dome.
The configuration of the tendons in the dome is based on a three-way system consisting
of two groups of vertical tendons oriented at 90 degrees with respect to each other and a
horizontal (hoop) group extending from the spring line to approximately 45 degrees from
the horizontal. Hoop tendons in both the wall and the dome are placed in a 240 degree
system in'which three tendons form two complete rings using three buttresses for
anchoring the tendons.

During a design basis loss of coolant accident (LOCA) portions of the steam generators
and lines emanating from their shells are'relied upon to act as a barrier against the
uncontrolled release of radioactivity to the environment. As such, the outer shell of the
steam generators, the inside containment portions of lines emanating from the steam
generator shells (the main steam lines, the main feedwater lines, the steam generator
blowdown and sample lines), and the inside surface of the steam generator tubes are all
considered part of the containment boundary. All of these components will be impacted
by the steam generator replacement activities. Thus, replacing the steam generators will
constitute a modification to the containment boundary.
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TS 5.5.16.a requires that a program be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50 Appendix J, Option
B, as modified by approved exemptions. That program is performed in accordance with
the guidelines contained in Reference 7.13, NRC Regulatory Guide (RG) 1.163,
"Performance-Based Containment Leak-Test Program," dated September 1995. RG
1.163 endorses Reference 7.14, NEI 94-01, Revision 0, "Industry Guideline for
Implementing Performance-Based Option of 10 CFR 50, Appendix J," dated July 1995,
for methods acceptable to comply with the requirements of Option B. Section 9.2.4 of
NEI 94-01 requires that a Type A integrated leakage rate test (ILRT) or local leakage rate
testing (LLRT) be conducted prior to returning the containment to operation following'a
modification that affects the containment leakage integrity. As stated above,-replacing

- the steam generators will constitute a modification to the containment boundary and;
therefore, could affect the containment leakage integrity. Given the scope of this design
modification, a Type A ILRT would have to be performed. Since the next ILRT is not
scheduled to occur until fall 2008 during Refuel 16, in accordance with the requirement
of RG 1.163 and NEI 94-01 to perform an ILRT at least once per 10 years (last ILRT was
performed in the fall of 1999 during Refuel 10), an additional ILRT would have to be
performed unless an exception to this requirement is granted.

This exception is requested to avoid performing an unnecessary ELRT; As discussed in
Section 4.4 below, the post-modification LLRT after SG replacement is unnecessary
-because the ASME Section IIJIXI pressure test requirements will satisfy the intent of 10
CFR 50, Appendix J, Option B. This exception is similar to that granted in Reference
7.15 to Calvert Cliffs Nuclear Power Plant, Unit No.2, License Amendment 230 dated
June 27, 2002. This discussion covers change 17 in Section 2.0 above.

4.0 TECHNICAL ANALYSIS

4.1 Nuclear Steam Supply System Evaluations for Replacement Steam Generators

NSSS Licensing Report

The'NSSS licensing report documents the results of analyses and evaluations performed
by Westinghouse for the Callaway RSG Program in support of the enclosed TS changes.
In addition to the RSG change, the program also considered the incorporation of a vessel
average temperature (T-avg) range into the Callaway design basis, as well as an accident
analysis re-baseline effort to update analyses. The analyses and evaluations were
performed in accordance with the criteria and requirements currently applicable to the
Callaway Plant.

The results of the Westinghouse analyses and evaluations demonstrate that applicable
licensing criteria and requirements are satisfied for RSG project conditions for those
systems, components, and accidents analyses within the Westinghouse scope of supply
for this project.
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Maior Input Assumptions for the NSSS Licensing Report

The Westinghouse analyses and evaluations performed to support the RSG project are
based on the following major input assumptions. Additional specific assumptions and
acceptance criteria are presented in the appropriate sections of Appendix A to this
amendment application.

* Framatome designed Model 73/19T RSGs
* NSSS power level of 3579 MWt (3565 MWt core power)
* The current fuel type of 17x17 V5 remains unchanged
* The current Thermal Design Flow (ID F) of 93,600 gpm/loop is maintained
* Steam Generator Tube Plugging (SGTP) range of 0% to 5%
* A range of nominal feedwater temperatures from 3900 F to 4460 F
e Full power normal operating T-avg range from 570.70 F to 588.40F

The analysis of the steam dump valve capacity resulted in a restriction on the proposed
T-avg range. The installed steam dump valve capacity is adequate at the RSG conditions,
provided that the full-load T-avg is no lower than 5730 F.

The T-avg range of 570.70 F to 588.40F is a change to the current Callaway analysis basis
and required additional analytical work to demonstrate the acceptability of the plant. The
range was incorporated to allow operating flexibility as well as the capability for an
end-of-cycle T-avg coast down.

The analyses and evaluations were performed based on the Westinghouse methods used.
in the current analyses of record, except as noted below under Analysis Methodologies
and Computer Codes.

Westinghouse NSSS Engineering And Analysis Scope

The analyses and evaluations described herein were performed in accordance with the
criteria and requirements currently applicable to the Callaway Nuclear Plant. Appendix
A to this amendment application documents the Westinghouse analysis areas related to
the NSSS for the Callaway RSG project.

Approach and Methodology

The NSSS portion of the overall Callaway RSG project is consistent with established
methodology that has been used successfully on many other RSG projects. The andlyses
and evaluations were performed in conformance with Westinghouse and industry codes,
standards, and regulatory requirements applicable to Callaway. The analyses and
evaluations of NSSS systems, components, and accident analyses were completed based
on NSSS design parameters and the NSSS design transients.
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The following approach was used to assess the impact of the RSG conditions on NSSS
components for operation at the revised conditions:

* Revise the NSSS design parameters to reflect the impact of the RSG on the design
conditions.

* Revise the NSSS design transients (i.e., temperature/pressure profiles) to be
applicable to RSG conditions.

* Use the revised NSSS design transient profiles to analyze the NSSS components
to determine the fatigue usage factors and stresses for RSG conditions.

* -The fatigue usage factors and stresses were then compared to the code acceptance
limits to show that the NSSS components comply with American Society of
Mechanical Engineers (ASME) Code acceptance criteria and can operate
acceptably at RSG conditions.

Analysis Methodologies and Computer Codes

The following non-LOCA transient analyses for the Callaway RSG project use first-time
methodology applications.

Excessive Increase in Secondarv Steam Flow Event - FSAR Section 15.1.3

This analysis was addressed by Westinghouse using a statepoint analysis instead of an
explicit analysis via the RETRAN code. This transient does not typically result in the
actuation of any RTS function (that is, no reactor trip). The effect of this transient on the
minimum DNBR was evaluated by applying conservatively large deviations on the initial
conditions for power, average coolant temperature, and pressurizer pressure at the normal
full-power operating conditions in order to generate a limiting set of state points. These
deviations bound the variations that could occur as a result of an excessive load increase
incident and are only applied in the direction that had the most adverse impact on DNBR
(increased power and coolant temperature, decreased pressure). The reactor condition
state points (power, temperature, and pressure) are then compared to the conditions
corresponding to operation at the DNB safety analysis limit.

The results of the statepoint analysis performed to support the RSG program show that
the acceptance criteria (for example, minimum DNBR) are met. This type of statepoint
analysis has been previously used by Westinghouse on other RSG and power uprate
projects.

Loss of Normal Feedwater (LON ) Event - FSAR Section 15.2.7

This analysis was addressed by Westinghouse using the RETRAN code. The FSAR
Chapter 15 analysis assumes the failure of the turbine-driven auxiliary feedwater (AFW)
pump, leaving two motor-driven AFW pumps available to mitigate the event. However,
in conjunction with the FSAR analysis, a separate analysis was performed to address the
reliability of the AFW system. The reliability analysis is performed in a manner similar
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to that for the FSAR Chapter 15 analysis, but assumes that only a single motor-driven
AFWV pump is available to feed two of the four steam generators. The cases considered
in this additional reliability analysis assume better-estimate conditions for several key
Input parameters. Specifically, initial conditions (NSSS power, RCS pressure and
temperature, pressurizer level) and reactor trip and equipment setpoints are assumed:to be
at their nominal values. Most importantly, a better-estimate decay heat model, consistent
with ANS 1971 full decay heat with no uncertainties, was used. This is the first
implementation of the dual-analysis approach to separately address FSAR Chapter 15 and
AFW system reliability concerns for the loss of normal feedwater event for Callaway..
Previously, a single bounding analysis had been performed combining the conservative
FSAR Chapter 15-type assumptions and the reduced AFW flow consistent with a single
motor-driven AFW pump. That resulted in an analysis that was overly conservative.
Utilizing the dual-analysis approach, with both analyses assuming the failure of the
turbine-driven AFW pump as the limiting single failure, allows the plant to address both
concerns separately, while continuing to show that the conservative acceptance
criterion used by Westinghouse for this event (preventing pressurizer filling) is met for
both scenarios. By demonstrating that acceptable results are achieved in this separate
reliability analysis crediting a single motor-driven AFW pump, the FSAR Chapter 15
analysis can be performed assuming the operation of both available motor-driven AFW
pumps. The dual-analysis approach has been previously used by Westinghouse in at least
one other loss of normal feedwater analysis for a Westinghouse-designed plant.

The remaining analyses in Appendix A of this amendment application were performed
using!NRC-approved analytical techniques to demonstrate compliance with the licensing
criteria and standards that apply to Callaway. The NRC-approved techniques are the
same as those used for current Callaway analyses and are described in the Callaway
FSAR, except for the use of three methods new to Callaway. Although these analysis
areas employ the first-time application of analysis methods at Callaway, the methods
have been approved by NRC. All analysis methods are discussed further in Appendix A
to this amendment application.

LOCA Mass and Energy Release

Westinghouse LOCA Mass and Energy Release Model for Containment Design -
March 1979 Version, WCAP-10325-P-A, May 1983 (Refer to Appendix A,
Section 6.5)

Non-LOCA, Steam Generator Tube Rupture, and Steam Line Break Mass and
Energy Release

RETRAN-02 Modeling and Qualification for Westinghouse Pressurized Water
Reactor Non-LOCA Safety Analyses, WCAP-14882-P-A, April 1999 (Refer to
Appendix A, Sections 6.3, 6.4 and 6.6.1)
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Core Thermal-Hydraulic Design

VIPRE-01 Modeling and Qualification for Pressurized Water Reactor Non-LOCA
Thermal-Hydraulic Safety Analysis, WCAP-14565-P-A, October 1999 (Refer to
Appendix A, Section 7.1)

The WCAP references given above have the "-A-" designation included in the report
number. This indicates that these methodologies are approved by the NRC and that an
NRC Safety Evaluation Report (SER) was issued. The WCAP reports contain the NRC
SER or refer. to the'SER.' This project uses these approved methodologies in a manner
consistent with the constraints of these SERs.

Radiological Consequences Associated with SG Replacement

Radiological consequences for accidents and transients impacted by the replacement
steam generators were calculated using'current licensing'basis assumptions for such
parameters as fuel and rod gap source term inventories, X/Q atmospheric dispersion
factors, breathing rates, control room occupancy fractions and HVAC flow rates, and
noble gas (whole body) dose conversion factors (see FSAR Appendix 15A for more
details). Thyroid dose conversion factors from ICRP-30 and the iodine spiking model
from RG.1.195 (see Reference 7.2) were also used, asapproved by NRC for use'at
Callaway in License Amendment 159 (Reference 7.3).

There are no impacts on the large break LOCA doses reported in FSAR Table 15.6-8.
The replacement steam generator project does not affect any of the input assumptions in
FSAR Tables 15.6-6 and 15.6-7 for the large break LOCA radiological consequence
analysis. Therefore, radiological consequences for large break LOCA were not
reanalyzed as a part of the RSG project.

Control room doses remain limiting for large break LOCA; therefore, control room doses
are reported only for large break LOCA in the FSAR. All other transients and accidents,
including those discussed below, are bounded by large break LOCA.

Radiological consequences were reanalyzed for the following transients and accidents
which are affected by the RSG project:

* Main Steam Line Break
* Loss of Non-emergency AC Power to the Station Auxiliaries
* Locked Rotor Accident
e Rod Ejection Accident
* CVCS Letdown Line Break Outside Containment
* Steam Generator Tube Rupture

Both offsite and control room consequences were calculated. These analyses confirmed
that the large break LOCA control room radiological consequences currently reported in
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Callaway's FSAR remain bounding. Therefore, Callaway's current licensing basis for
control room habitability remains valid. The steam generator replacement project will
not require Callaway's FSAR to be revised to explicitly report numerical values for
control room radiological consequences for the accident sequences listed above.

The NRC Staff has provided a set of considerations that should be addressed regarding
control room habitability analyses performed in support of license submittals. These
considerations were provided in Regulatory Issue Summary (RIS) 2001-19, "Deficiencies
in the Documentation of Design Basis Radiological Analyses Submitted in Conjunction
with License Amendment Requests."

The following discussion will address the issues from RIS 2001-019:

a. The control room design is often optimized for the DBA LOCA, and the
protection afforded for other accident sequences may not be as advantageous. For
example, in most designs, control room isolation is:actuated by engineered safety

. . feature (ESE) signals such as containment high pressure or safety injection (SI),
or radiation monitors, or both. For accidents that rely on radiation monitor.
actuation, there may be a time delay in isolation that would not occur for the
immediate SI signal that would result from a LOCA. In such cases, contaminated
air would enter the control room for a longer period preceding isolation than it
would for a LOCA.

:.`: AfnerenUE Response:

Initiation of control room isolation was evaluated for each accident sequence. Wheni
appropriate, control room isolation was delayed so that the appropriate mechanism would
be credited. The following table lists the accidents analyzed for the steam generator
replacement project and the source of control room isolation:
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Accident Sequence Source of Control Room Isolation

Main Steam Line Break Safety injection signal

Loss of Non-emergency AC Power to the Control room isolation not credited
Station Auxiliaries

Locked Rotor Accident Isolation credited at 10 minutes to account
for time to reach control room intake
radiation monitor setpoint and damper
stroke time

Rod Ejection Accident Safety injection signal

CVCS Letdown Line Break Outside Control room isolation not credited
Containment

SGTR ASD Case SI occurs 597 seconds into the event.
Control room isolation is credited at 657
seconds to allow for damper stroke.

SGTR Overfill Case Control room isolation credited at 60
seconds. Offsite dose methodology
initiates a large release at time 0 that would
result in the control room intake radiation
monitor setpoint being reached at time 0.

b. The configuration of radiation monitors has an impact on their sensitivity.
Ideally, the radiation monitors would be located outside in air ventilation intake
ductwork. However, there are system designs that place the radiation monitor in
recirculation ductwork or downstream of filters. There are also designs that use
area radiation monitors. In these latter designs, the contaminated air continues to
build up in the control room volume until the concentration is large enough to
actuate the radiation monitor.

AmerenUE Response:

Callaway plant's control room intake radiation monitors are located in the normal intake
ductwork. These radiation monitors measure concentration of outside air and are not
downstream of any filters.

c. In some cases, control room radiation monitor setpoints may have been based on
external exposure concerns, for example, 2.5 inremlhour, rather than thyroid dose
from inhalation. The airborne concentration of radioiodines will likely cause
elevated thyroid doses before reaching the concentration of all radionuclides
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necessary to alarm the monitor. This condition is typically seen with accidents
that involve a high iodine-to-noble-gas ratio, such as main steam line breaks in
PWRs.

AmerenUE Response:

For those sequences analyzed for the steam generator replacement project which credited
the control intake radiation monitors, it was verified that the setpoint was reached prior to
crediting the isolation signal for those radiation monitors.'

d. The distance between the control room and the release point, and the associated
wind sectors, may be different for each postulated accident. These differences are
usually not significant with regard to offsite.doses, but may be significant for
control room assessments because of the shorter distances typically involved. The
X/Q for the DBA LOCA may not be applicable to other DBAs. A ground-level
release associated with a non-LOCA event may be miore limiting than the elevated
release associated with LOCAs at plants with secondary containments or
enclosure buildings.

'AmerenUE Response:

The revised analyses conservatively used the X/Q values currently provided in Callaway's
FSAR for all radiological consequence calculations.

e. 'a Licensees should ensure that assumptions regarding control room isolation and
infiltration can be supported by appropriate test results or engineering evaluations.
Twenty percent of the licensed power reactors have performed tracer gas tests of
control room integrity. All of the tests performed identified as-found infiltration
rates greater than those assumed in the design basis calculations.

'AmerenUE Response:

Callaway has responded separately to NRC Generic Letter 2003-0.1 via UL-NRC-04885
dated August 11, 2003. Control room in-leakage will be resolved separately from this
license submittal.

f. The use of personal respirators or the use of potassium iodide (KI) as a thyroid
prophylaxis should not be credited as a substitute for process controls or other
engineering controls as discussed in 10 CFR 20.1702.

AmerenUE Response:

The Callaway analysis does not credit respirators or potassium iodide.
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Radiological Consequence Conclusions

The replacement steam generators have a minimal impact on the doses calculated for the
accidents listed above (i.e., where minimal is defined as an increase that is less than 10%
of the margin between the regulatory limit and the currently reported dose). In all cases,
the doses associated with this project are less than the applicable regulatory limits.

Containment Pressure / Temperature Response Associated with SG Replacement

The original Callaway containment evaluation model was based on the CONTEMPT
code. A new Callaway containment evaluation model, based on the NRC approved
containment evaluation model for Kewaunee, was built using the GOTHIC code. Most
of the input data for the Callaway GOTHIC containment evaluation model was taken
from the CONTEMPT LOCA and MSLB containment model input decks. The GOTHIC
LOCA containment evaluation model contains input for service water cooled fan coolers,
the containment spray, the major heat sinks, and recirculation cooling. The GOTHIC
MSLB containment evaluation model does not require the recirculation cooling input.
The GOTHIC code and evaluation model input were compared with the CONTEMPT
code and evaluation model input. Differences were identified in modeling condensation
heat and mass transfer to the heat sinks, flashing of the liquid break flow, and
condensation on the spray droplets. The heat and mass transfer correlations can be
changed in GOTHIC to match the CONTEMPT models; however, GOTHIC does not
have the same flashing or spray condensation models as CONTEMPT. To determine the
effect of these differences, the GOTHIC Callaway containment evaluation model was
modified for benchmark comparisons with the original CONTEMPT LOCA and MSLB
containment evaluation models. In addition to various input changes required to add the
mass and energy releases and change the heat transfer correlations, a circular flow path
with drop de-entrainment was used to simulate the temperature flash option in
CONTEMPT and the containment spray drop diameter input value was reduced by a
factor of 10 to simulate the 100% spray efficiency in CONTEMPT. With these
benchmaiking changes, the GOTHIC model results were reasonably close to those
predicted by CONTEMPT. For the LOCA event, GOTHIC predicted a 2.9 psi higher
peak pressure and a slightly lower (1.0OF) peak temperature. For the MSLB event,
GOTHIC predicted a 4.36 psi higher peak pressure for the peak MSLB pressure case and
a slightly lower (2.95F) peak temperature for the peak MSLB temperature case.

The GOTHIC Callaway containment evaluation model was used to produce sample
results for the LOCA and MSLB transients using conservative mass and energy release
data that is representative of Callaway.

A double-ended hot leg LOCA was assumed to be initiated from full power. A loss of
offsite power and failure of an emergency diesel generator was assumed. In this analysis
containment spray starts to inject at 44.74 seconds and the containment fan coolers start
to remove heat at 61 seconds. The calculated peak containment pressure was 46.25 psig
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at 24 seconds. This is less than the containment design pressure of 60 psig and less than
the peak pressure currently listed in FSAR Table 6.2.1-8 for LOCA Case 1 (47.3 psig)
which will continue to be reported in the FSAR and used in all future operability
determinations and 10 CFR 50.59 evaluations. The difference between 47.3 psig and
46.25 psig will be treated as available margin. The containment temperature remained
less than 2700 F for the entire transient. This is less than the peak temperature currently
listed in FSAR Table 6.2.1-8 for LOCA Case 2 (308.6°F) which will continue to be
reported in the FSAR and used in all future operability determinations and 10 CFR 50.59

* evaluations. The difference between 308.60 F and 270¶F will be treated as available
margin.

The limiting MSLB event in terms of containment pressure is a split break at 0% power.
A loss of one containment spray pump and two containment fan coolers (one train of
containment cooling) was assumed. In this analysis the fan coolers start to remove heat
at 74.2 seconds and containment spray starts to inject at 227.9 seconds. The peak
containment pressure for this case was 44.8 psig at 605 seconds. This is less than the
containment design pressure of 60 psig and less than the peak pressure currently listed in
FSAR Table 6.2.1-58 for MSLB Case 12 (48.1.psig) which will continue to be reported
in theFSAR and used in all future operability determinations and 10 CFR 50.59
evaluations. The difference between 48.1 psig and 44.8 psig will be treated as available
margin. The limiting MSLB event in terms of containment temperature is a double ended
rupture at 102% power. An MSIV failure was assumed for this case. In this analysis the
fan coolers start to remove heat at 63.1 seconds and containment spray starts to inject at
65.9 seconds. The peak temperature for this case was 352.80 F at 190 seconds. This is
less than the peak temperature currently listed in FSAR Table 6.2.1-58 for MSLB LOCA
Case 6 (384.9F) which will continue to be reported in the FSAR and used in all future
operability determinations and 10 CFR 50.59 evaluations. The difference between
384.9TF and 352.80 F will be treated as available margin.

Therefore, there will be no adverse impact on containment design or the qualification of
equipment required to operate inside containment.

4.2 'ITD Elimination

This evaluation will address the impact of the trip time delay elimination in the following
areas.

Instrumentation and Control

The 7300 Process Protection System cabinets will be modified to eliminate the trip time
delay function. The 7300 Process Protection System is part of the reactor protection
system. The plant commitments in FSAR Section 7.1 to IEEE-279-1971 will continue to
be met after the trip time delay function is eliminated from the 7300 Process Protection
System.
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This modification will be accomplished by removing and/or modifying printed circuit
cards and associated interconnecting wiring in the four 7300 Process Protection System
cabinets.

Removal of the above hardware is a plant enhancement that increases reliability of the
7300 Process Protection System because of the reduced number of electrical components
in the system. Removal of the above trip time delay hardware also eliminates the
required periodic testing of this function.

Compliance with IEEE-279-1971

Section 4.2, "Single Failure Criterion"

Changes to each of the four 7300 Process Protection cabinets will eliminate the trip time
delay function. This modification will be accomplished by removing and/or modifying
printed circuit cards and interconnecting wiring in each of the four 7300 cabinets.
The changes will be internal to the 7300 cabinets and no new interfaces will be.
established with any other system. Redundancy in the 7300 Process Protection System
cabinets will be maintained after elimination ofthe trip time delay circuit.

Section 4.4, "Equipment Qualification"

Changes to each of the four 7300 Process Protection cabinets will eliminate the trip time
delay function. This modification' will be accomplished by removing and/or modifying
printed circuit cards and interconnecting wiring in each of the four 7300 cabinets. These
changes will not adversely impact the qualification of the 7300 Process Protection
System discussed in WCAP-8587 and WCAP-8687, which document the seismic and
environmental qualification of the 7300 Process Protection System cabinets and printed
circuit cards to IEEE-344-1975 and IEEE-323-1974, respectively.

Section 4.6, "Channel Independence"

The electrical independence and physical separation in the 7300 Process Protection
System cabinets will not be changed as a result of eliminating the trip time delay
function. There will be no external cable rerouting required due to elimination of the trip
time delay function. In addition, power input to the 7300 Process-Protection cabinets will
not be changed.

Section 4.7, "Control and Protection System Interaction"

Elimination of the trip time delay will not adversely impact the reactor trip signal on low-
low steam generator water level, the auxiliary feedwater pump startup signal or the
feedwater isolation signal. The two-out-of-four low-low steam generator water level
logic trip will not be changed as a result of the elimination of the trip time delay. In
addition, the electrical isolation devices provided for control and protection interaction
will not be changed as a result of elimination of the trip time delay.
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LOCA Mass and Energy Releases

The long term LOCA mass and energy releases are most sensitive to increases in the RCS
temperatures, pressures, fluid volumes, and core stored energy, decay heat, and
reductions in Thermal Design Flow. None of these conditions is changing as a result of
implementing the trip time delay elimination.

Main Steamline Break Mass and Energy Releases And Steam Releases For Doses

The main steamline break mass and energy (M&E) releases and the steam releases for
radiological doses do not assume any operation of the trip time delay in the analyses.
There are no inputs, assumptions or boundary conditions related to the trip time delay
elimination that affect the steam break related analyses.

LOCA and LOCA Related Analyses-

Implementing the trip time delay elimination will not affect the-plant operating
parameters, the safeguards systems actuation or accident mitigation capabilities important
to a LOCA or the assumptions used in the LOCA-related accidents. It will not create
conditions more limiting than those assumed in these analyses.

Non-LOCA Analyses

..2 The trip time delay is supported in the current Chapter 15 non-LOCA transients via the
analysis of part-power Loss of Normal Feedwater and Feedline Break cases with
increased delays for reactor trip on a low-low steam generator water level signal. The
increase in reactor trip time delay results in part-power cases that are nearly as limiting as
the full-power case with a typical trip time delay of 2 seconds.

For the RSG, the removal of the trip time delay simply means that the typical 2 second
trip time delay will apply at all power levels, making the full-power conditions the most
limiting. Explicit reanalysis of the events which previously took credit for the TI'D
feature (Loss of Normal Feedwater and Feedline Break) has been performed as part of the
analyses discussed in Section 4.1 above and in Appendix A to this amendment
application. As such, only full-power conditions have been considered. Based on this,
the removal of the trip time delay, in conjunction with the implementation of the RSG,
will be consistent with the updated Callaway FSAR Chapter 15 non-LOCA licensing
basis analyses in Appendix A to this amendment application.

* Steam Generator Tube Rupture (SGTR) And Rod Ejection Steam Releases

Implementing the trip time delay elimination will not affect the NSSS performance
parameters, input assumptions, results, or conclusions of the SGTR thermal and hydraulic
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analyses (break flow/steam release). Also, conditions will not be created which are more
limiting than those enveloped by the current analysis break flow/steam release.

NSSS Design Transients

The implementation of the TID elimination, of itself, will have no impact on the NSSS
design transients. The design transients used for component fatigue stress analysis are
not changed as a result of TTD elimination.

Control Systems Operability/Margin to Trip Analyses

The implementation of the fTD elimination, of itself, will not impact the control systems
operability. Therefore, the plant behavior during at-power steady state operation and
plant response during the design basis operational transients will not be affected
due to this elimination. The plant margin to trip during the operational transients will not
be affected by this elimination. There is no need to revise any control system setpoihts
for this modification.

' Cold Overpressure Mitigation System (COMS)

The NSSS design parameters will not be revised for the implementation of the lTD
elimination. Cold overpressure mitigation is designed for reactor vessel embrittlement
concerns and the design bases are not changing due to the TID elimination. Thus, there
will be no impact on the COMS setpoint or results.

Engineering Evaluations Conclusion

The steam generator water level low-low trip function currently allows a lower trip
setpoint under normal containment environmental conditions and a delayed trip when
THERMAL POWER is less than or equal to 22.41% RTP. The 7300 Process Protection
System is being modified to eliminate the trip time delay function. The function
performed by the EAM will remain unchanged after the trip time delay is eliminated.
Elimination of the trip time delay function in the 7300 Process Protection System will not
adversely impact the Callaway plant commitments to'IEEE-279-1971. No safety-related
functions will be adversely impacted due to this change.

Elimination of the trip time delay will not adversely impact the two-out-of-four logic for
the reactor trip signal on low-low steam generator water level, the auxiliary feedwater
pump startup signal or the feedwater isolation signal. The changes will be internal to the
7300 Process Protection cabinets. There will be no external cable re-routing required due
to this change. In addition, the 7300 Process Protection System equipment qualification,
electrical isolation, and redundancy will not be affected due to elimination of the trip time
delay.
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The accident analysis acceptance criteria for the licensing basis as documented in the
FSAR, and updated for RSG conditions in Appendix A of this amendment application,
will be unaffected by the TID elimination.

4.3 TSTF-449 Generic Licensing Change Package

The proposed changes in TSTF449 do not affect the method of operation of the steam
generators nor the primary or secondary coolant chemistry controls. The primary coolant
activity limit and its assumptions are not affected by the proposed TS changes. The
proposed changes are an improvement to the existing SG inspection requirements and
provide additional assurance that the plant'licensing basis will be maintained between SG
inspections.

A steam generator tube rupture (SGTR) event is one of the design basis accidents that are
analyzed as part of a plant's licensing basis. The analysis of SGTR cases for Callaway
assumes a bounding primary to secondary LEAKAGE rate of 1 gpm in the unaffected
steam generators, in excess of the RCS Operational LEAKAGE rate limit in TS 3.4.13,
plus the leakage rate associated with a double-ended rupture of a single tube in the
ruptured SG.

For design basis accidents such as main steam line-break (MSLB), rod ejection, and*
reactor coolant pump locked rotor, the SG tubes are assumed to retain their structural
integrity (i.e., they are assumed not to rupture). These analyses assume that primary to
secondary LEAKAGE for all SGs is 1 gallon per minute. For accidents that do not
involve fuel damage, the reactor coolant activity levels are at the TS values. For
accidents that do involve fuel damage, the primary coolant activity values are a function
of the amount of activity released from the damaged fuel. The consequences of these
design basis accidents are, in part, functions of the radioactivity levels in the primary
coolant and the accident primary to secondary LEAKAGE rates. As a result, limits are
included in the TS for RCS Operational LEAKAGE and for DOSE EQUIVALENT I-131
in the primary coolant to ensure the plant is operated within its analyzed condition. The
current TS limit of 150 gallons per day of primary to secondary LEAKAGE through any
one SG is based on operating experience as an indication of one or more tube leaks. This
LEAKAGE limit provides assurance that leaking flaws will not propagate to burst prior
to plant shutdown. The TS changes proposed in this amendment application are, in
general, a significant improvement over the existing TS requirements. They replace an
outdated prescriptive technical specification with one that references Steam Generator
Program requirements that incorporate the latest knowledge of SG tube degradation
morphologies and the techniques developed to manage them. The requirements being
proposed are more effective in detecting SG degradation and prescribing corrective
actions than required by existing TS. As a result, the proposed changes will result in
added assurance of the function and integrity of SG tubes.
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RCS Operational LEAKAGE

The primary to secondary LEAKAGE limit was previously reduced to 150 gallons per
day through any one SG in Callaway Amendment 116 dated October 1, 1996. This
leakage rate limit provides assurance against tube rupture at normal operating and faulted
conditions. This together with the allowable accident induced leakage limit helps to
ensure that the dose contribution from tube leakage will be limited to less than the
licensing basis limits for postulated faulted events.

This limit also contributes to meeting the GDC-14 requirement that the reactor coolant
.pressure boundary "have an extremely low probability of abnormal leakage, of rapidly
propagating to failure, and of gross rupture." The revised Bases change for SR 3.4.13.2
references the Steam Generator Program. The Steam Generator Program uses the EPRI
Primary-to-Secondary Leak Guideline (Reference 7.9) to establish sampling requirements
for determining primary to secondary LEAKAGE and plant shutdown requirements if
leakage limits are exceeded. The guidelines ensure leakage is effectively monitored and
timely action is taken before a leaking tube exceeds the performance criteria. The
-Frequency for determining primary to secondary LEAKAGE is unchanged (i.e., 72 hours
and within 12 hours after establishing steady state operating conditions).'

The existing TS requirement to limit primary to secondary LEAKAGE through any one
SG to less than or equal to 150 gallons per day is physically more conservative than the
analysis limit of 1 gpm total primary to secondary LEAKAGE through all SGs, used as
-initial condition in the radiological consequence analyses. From a dose consequence
perspective, use of the 1 gpm leak rate is conservative.

RCS Operational LEAKAGE Actions

If primary to secondary LEAKAGE exceeds 150 gallons per day through any one SG; a
plant shutdown must be commenced. MODE 3 must be achieved in 6 hours and MODE
5 in 36 hours. The existing TS allow 4 hours to reduce primary to secondary LEAKAGE
to less than the limit. The proposed TS 3.4.13 change removes this allowance.

The removal of the 4 hour period during which primary to secondary LEAKAGE can be
reduced to avoid a plant shutdown results in a TS that is significantly more conservative
than the existing RCS Operational LEAKAGE specification. This change is consistent
with the Steam Generator Program that also does not allow 4 hours before commencing a
plant shutdown.

RCS Operational LEAKAGE Determined by Water Inventory Balance

The proposed change adds a second Note to SR 3.4.13.1 that makes the water inventory
balance method not applicable to determining primary to secondary LEAKAGE. This
change is proposed because primary to secondary LEAKAGE as low as 150 gallons per
day through any one SG cannot be measured accurately by an RCS water inventory
balance.
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SG Tube Integrity Verification

The current SR 3.4.13.2 requires verification of tube integrity in accordance with the SG
Tube Surveillance Program. This surveillance is no longer appropriate since tube
integrity is addressed through the addition of new TS 3.4.17, SG Tube Integrity.
Specification 3.4.13 now applies specifically to primary to secondary LEAKAGE. SR
3.4.13.2 has been changed to verify the LCO requirement on primary to secondary
LEAKAGE only. Steam generator tube integrity is verified in accordance with SR
3.4.17.1 in new TS 3.4.17.

The Steam Generator Program and the EPRI "Pressurized Water Reactor Primary-to-.
-Secondary Leak Guidelines" (Reference 7.9) provide guidance on leak rate monitoring.
During normal operation the program depends up6n continuous process radiation
monitors and/or radiochemical grab sampling. The monitoring and sampling frequency
increases as the amount of detected LEAKAGE increases or if there are no continuous
radiation monitors available.

Primary to secondary LEAKAGE is determined through the analysis of secondary
coolant activity levels. At low power, primary and secondary coolant activity is
sufficiently low that an accurate determination of primary to secondary LEAKAGE may
be difficult. Immediately after shutdown, some of the short lived isotopes are usually at
sufficient levels to monitor for LEAKAGE by normal power operational means as long
as other plant conditions allow the measurement. During startup, especially after a long
outage; there are no short lived isotopes in either the primary or secondary system. This
limits measurement of the LEAKAGE to chemical or long lived radiochemical means.
Because of these effects, an accurate primary to secondary leakage measurement is
highly dependent upon plant conditions and may not be obtainable prior to reactor
criticality (e.g., MODES 1 and 2). If SG water samples are less than the minimum
detectable activity for each principal gamma emritter, primary to secondary LEAKAGE
may be assumed to be less than or equal to 150 gallons per day through any one SG.

Determination of the primary to secondary LEAKAGE is required every 72 hours.
Revised SR 3.4.13.2 is modified by a Note stating the SR is not required to'be performed
until 12 hours after establishment of steady state operating conditions. As stated above,
additional monitoring of primary to secondary LEAKAGE is also required by the Steam
Generator Program based upon guidance provided in Reference 7.9.

Frequency of Verification of SG Tube Integrity

The existing TS contain prescriptive inspection intervals which depend on the condition
of the tubes as determined by the last SG inspection. The tube condition is classified into
one of three categories based on the number of tubes found degraded and defective. The
minimum inspection interval is no less than 12 and no more than 24 months unless the
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results of two consecutive inspections are in the best category (no additional
degradation), and then the interval can be extended to 40 months. The surveillance
Frequency in the proposed TS 3.4.17 on Steam Generator Tube Integrity is governed by
the requirements in the Steam Generator Program and specifically by References 7.6 and
7.7. The proposed Frequency is also prescriptive, but has a stronger engineering basis
than the existing TS requirements. The interval is dependent on tubing material and
whether any active degradation is found. The interval is limited by existing and potential
degradation mechanisms and their anticipated growth rate. In addition, a maximum
inspection interval is established in revised Specification 5.5.9.

The maximum inspection interval for Alloy 690 thermally treated tubing is:

"Inspect 100% of the tubes at sequential periods of 144, 108, 72, and, thereafter,.60
effective full power months. The first sequential period shall be considered to begin after
the first inservice inspection of the SGs. In addition, inspect 50% of the tubes by the

-refueling outage nearest the midpoint of the period and the remaining 50% by the
refueling outage nearest the end of the period. No SG shall operate for more than 72
effective full power months or three refueling outages (whichevet is less) without being
inspected."

Even though the maximum interval for Alloy 690 thermally treated tubing is slightly
longer than allowed by existing TS, it is only applicable to SGs with advaniced materials
such as the RSGs being installed during Refuel 14, it is only achievable early in SG life
and only if the SGs are free from active degradation. In addition, the interval must be

: supported by an evaluation that shows that the performance criteria will continue to be
met at the next SG inspection. Taken in total, the proposed inspection intervals provide a
larger margin of safety than the current requirements because they are based on an
engineering evaluation of the tubing condition and potential degradation mechanisms and
growth rates, not only on the previous inspection results. As an added safety measure,
the Steam Generator Program requires a minimum sample size at each inspection that is
significantly larger than that required by existing TS (20 percent versus 3 percent times
the number of SGs in the plant); thus providing added assurance that any degradation
within the SGs will be detected and accounted for in establishing the inspection interval.

The proposed maximum inspection intervals are based on the historical performance of
advanced SG tubing materials. Reference 7.16 shows that the performance of Alloy
690TT is significantly better than the performance of 600MA tubing, the material used in
SG tubing at the time that the Standard TS were written. There are no known instances
of cracking in 6901Tf tubes in either the U.S. or international SGs.

In summary, the proposed change is an improvement over the existing TS. The existing
TS correlates inspection intervals to the results of previous inspections; it does not
require an evaluation of expected performance. The proposed TS changes use
information from previous plant inspections as well as industry experience to evaluate the
length of time that the SGs can be operated and still provide reasonable assurance that the
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performance criteria will be met at the next inspection. The actual interval is the shorter
of the evaluation results and the requirements in Reference 7.7. Allowing plants to use
the proposed inspection intervals maximizes the potential that plants will use improved
techniques and knowledge since better knowledge of SG conditions supports longer
intervals.

SG Tube Sample Selection

The existing TS base tube selection on SG conditions and industry and plant experience.
The minimum sample size is 3% of the tubes times the number of SGs in the plant. The
proposed change refers to the Steam Generator Program degradation assessment guidance
for sampling requirements. The minimum sample size is 20% of all the tubes in the four
steam generators.

The Steam Generator Program requires the preparation of a degradation assessment
before every SG inspection. The degradation assessment is-the key document used for
planning a SG inspection, where inspection plans and related actions are determined,
documented, and communicated prior to the outage. The degradation assessment
addresses the various reactor coolant pressure boundary components within the SG (e.g.,
plugs, tubes, and components that support the pressure boundary). 'In a degradation
assessment, tube sample selection is performance based and is dependent upon actual SG
conditions and plant operational experience and of the industry in general. Existing and
potential degradation mechanisms and their locations are evaluated to determine which
tubes will be inspected. Tube sample selection is adjusted to minimize the possibility
that tube integrity might degrade during an operating cycle beyond the limits defined by
the performance criteria. The EPRI Steam Generator Examination Guidelines (Reference
7.6) and EPRI Steam Generator Integrity Assessment Guidelines (Reference 7.7) provide
guidance on degradation assessment.

In general, the sample selection considerations required by the existing TS and
the requirements in the Steam Generator Program as proposed herein are consistent, but
the' Steam Generator Program provides more guidance on selection methodologies and
incorporation of industry experience and requires more extensive documentation of the
results. Therefore the sample selection method proposed herein is more conservative
than the existing TS requirements. In addition, the minimum sample size in the proposed
requirements is larger.

SG Inspection Techniques

The Surveillance Requirements proposed in new TS 3.4.17 require that tube integrity be
verified in accordance with the requirements of the Steam Generator Program. The
Steam Generator Program uses the EPRI Steam Generator Examination Guidelines
(Reference 7.6) to establish requirements for qualifying NDE techniques and maintains a
list of qualified techniques and their capabilities.
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The Steam Generator Program requires the performance of a degradation assessment
before every SG inspection and refers utilities to EPRI Steam Generator Examination
Guidelines (Reference 7.6) and EPRI Steam Generator Integrity Assessment Guidelines
(Reference 7.7) for guidance on its performance. The degradation assessment will
identify current and potential new degradation locations and mechanisms and NDE
techniques that are effective in detecting their existence. Tube inspection techniques are
chosen to reliably detect flaws that might progress during an operating cycle beyond the
limits defined by the performance criteria.

SG Inspection Scope

'The existing TS include a definition of inspection that specifies the end points of the eddy
current examination of each tube. Typically an inspection is required from the point of
entry of the tube on the hot leg side to some point on the cold leg side of the tube, usually

. at the first tube support plate after the U-bend. This definition is overly prescriptive.and
simplistic and has led to interpretation questions in the past.

The Steam Generator Program states:

'.The number and portions of the tubes inspected and methods of inspection shall be
-performed with the objective of detecting.flaws of any type (e.g., volumetric flaws, axial
and circumferential cracks) that may be present along the length of the tube, from the
tube-to-tubesheet weld at the tube inlet-to the tube-to-tubesheet weld at the tube outlet;
and that may satisfy the applicable tube repair criteria. The tube-to-tubesheet weld is not
part of the tube. In addition to meeting the requirements of d.1, d.2, and d.3 below, the
inspection scope, inspection methods, and inspection intervals shall be such as to ensure
that SG tube integrity is maintained until the next SG inspection. An assessment of.
degradation shall be performed to determine the type and location of flaws to which the
tubes may be susceptible and, based on this assessment, to determine which inspection
methods need to be employed and at what locations."

The Steam Generator Program provides extensive guidance and a defined process, the
degradation assessment, for determining the extent of a tube inspection. This guidance
takes into account industry and plant specific history to determine potential degradation
mechanisms and the location that they might occur within the SG. This information is
used to'define a performance based inspection scope targeted on plant specific conditions
and SG design.

The proposed change is an improvement over the existing TS because it focuses the
inspection effort on the areas of concern, thereby minimizing the unnecessary data that

.he NDE analyst must review to identify indication of tube degradation.
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SG Performance Criteria

The proposed change adds TS 5.5.9, a performance-based Steam Generator Program. A
performance-based approach has the following attributes:

* measurable parameters;
* objective criteria to assess performance based on risk-insights;
. deterministic analysis and/or performance history; and
* licensee flexibility to determine how to meet established performance criteria.

The performance criteria used for SGs are based on tube structural integrity, accident
induced leakage, and operational LEAKAGE. The structural integrity and accident
induced leakage criteria were developed deterministically and are consistent with the
plant's licensing basis. The operational LEAKAGE criterion-was based on providing
added assurance against tube rupture at normal operating and faulted conditions. The
proposed structural integrity and accident induced leakage performance criteria are new
requirements. The performance criteria are specified in revised TS 5.5.9. The
requirements and methodologies established to meet the performance criteria are
documented in the Steam Generator Program. The existing TS contain only the
operational LEAKAGE criterion; therefore the proposed change is more conservative

' than the current requirements.

The SG performance criteria identify the standards against which performance is to be
measured. Meeting the performance criteria provides reasonable assurance that the SG
tubing will remain capable of fulfilling its specific safety function of maintaining RCPB

*integrity throughout each operating cycle.

The structural integrity performance criterion is:

"All inservice steam generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the power range, hot standby,
and cooldown, and all anticipated transients included in the design specification) and
design basis accidents. This includes retaining a safety factor of 3.0 (3AP) against burst
under normal steady state full power operation primary-to-secondary pressure differential
and a safety factor of 1.4 against burst applied to the design basis accident primary-to-
secondary pressure differentials. Apart from the above requirements, additional loading
conditions associated with the design basis accidents, or combination of accidents in
accordance with the design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the assessment of tube
integrity, those loads that do significantly affect burst or collapse shall be determined and
assessed in combination with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads."

The structural integrity performance criterion is based on providing reasonable assurance
that a SG tube will not burst during normal operation or postulated accident conditions.
Adjustments to include contributing loads are addressed in the applicable EPRI
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guidelines.

Normal steady state full power operation is defined as the conditions existing during
MODE 1 operation at the maximum steady state reactor power as defined in the design or
equipment specification. Changes in design parameters such as plugging levels, primary
or secondary modifications, or T-Hot should be assessed and included if significant.

The definition of normal steady state full power operation is important as it relates to
application of the safety factor of three in the structural integrity performance criterion.
The criterion requires "...retaining a safety factor of 3.0 (3AP) under normal steady state
full power operation primary to. secondary pressure differential..." The application of the
safety factor of three to normal steady state full power operation is founded on past NRC
positions, accepted industry practice, and the intent of the ASME.Code for original
design and evaluation of inservice components. The assumption of normal steady state
full power operating pressure differential has been consistently used in the analysis,
testing and verification of tubes with stress corrosion cracking for verifying a safety
factor of three against burst. Additionally, the 3AP criterion is measurable through the
condition monitoring process.

The actual operational parameters may differ between cycles. As a result of changes'to
these parameters, reaching the differential pressure in the equipment specification may
not be possible during plant operations. Evaluating to the pressure in the design or
equipment specification in these cases would be an unnecessary conservatism.
Therefore, the definition allows adjustment of the 3AP limit for changes in these
parameters when necessary.. Further guidance on this adjustment is provided in
Appendix M of the EPRI Steam Generator Integrity Assessment Guidelines (Reference
7.7).

The accident induced leakage performance criterion is:

'The primary to secondary accident induced leakage rate for all design basis accidents,
other than a steam generator tube rupture, shall not exceed the leakage rate assumed in
the accident analysis in terms of total leakage rate for all steam generators and leakage
rate for an individual steamngenerator. Leakage is not to exceed 1 gpm total for all four
steam generators."

Primary to secondary LEAKAGE is a factor in the activity releases outside containment
resulting from a limiting design basis accident. The potential dose consequences from

-primary to secondary LEAKAGE during postulated design basis accidents must not
exceed the radiological limits imposed by licensing basis requirements.

The analyses for design basis accidents and transients other than a steam generator tube
rupture assume a total of 1 gpm primary to secondary LEAKAGE as an initial condition.
Recent experience with degradation mechanisms involving tube cracking has revealed
that leakage under accident conditions can exceed the level of operating leakage by
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orders of magnitude. The NRC has concluded (Item Number 3.4 in Attachment 1 to
Reference 7.17) that additional research is needed to develop an adequate methodology
for fully predicting the effects of-leakage on the outcome of some accident sequences.
Therefore, a separate performance criterion was established for accident induced leakage.
The limit for accident induced leakage at Callaway is 1 gpm.

The operational LEAKAGE performance criterion is:

'The RCS Operational primary to secondary LEAKAGE through any one steam
generator shall be limited to 150 gallons per day."

Plant shutdown will commence if primary to secondary LEAKAGE exceeds 150 gallons
per day at room temperature conditions from any one SG. The operational LEAKAGE
performance criterion is documented-in the Steam Generator Program and implemented
in TS 3.4.13, "RCS Operational LEAKAGE." Changes proposed to TS 5.5.9 contain the
performance criteria and is more conservative than the existing TS. The existing TS do
not address the structural integrity and accident induced leakage criteria.

SG Repair Criteria

Repair criteria are those NDE measured parameters at or beyond which the tube must, for
the Callaway RSGs, be removed from service by plugging.

Tube repair criteria are established for each active degradation mechanism. Tube repair
criteria are either the standard through-wall depth-based criterion (e.g., 40% through-wall
for Callaway) or through-wall depth based criteria for repair techniques approved by the
NRC, or other Alternate Repair Criteria (ARC) approved by the NRC such as a voltage-
based repair limit per Generic Letter 95-05 (Reference 7.18). A SG degradation-specific
management strategy is followed to develop and implement an ARC. Previously
approved tube sleeving techniques have not been approved by NRC as applicable to the
RSGs and, therefore, have been deleted in revised TS 5.5.9.

The surveillance requirements of the proposed Steam Generator Tube Integrity TS 3.4.17
require that tubes that satisfy the tube repair criteria be plugged since Callaway has not
licensed an ARC for the replacement steam generators yet to be installed. SG tubes
experiencing a damage form or mechanism for which no depth sizing capability exists are
"repaired/plugged-on-detection" and their integrity assessed. It cannot be guaranteed that
every flaw will be detected with a given eddy current technique and, therefore, it is
possible that some flaws will not be detected during an inspection. If a flaw is discovered
and it is determined that this flaw would have satisfied the repair criteria at the time of
the last inspection of the affected tube, this does not mean that the Steam Generator
Program was violated.

Any plant-specific alternate repair criteria approved in the future by NRC would be listed
in Technical Specification 5.5.9 upon approval.
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Actions

The RCS Operational LEAKAGE and Steam Generator Tube Integrity specifications
require the plant to monitor SG performance against performance criteria in accordance
with the Steam Generator Program.

During plant operation, monitoring is performed using the operational LEAKAGE
criterion. Exceeding that criterion will lead to a plant shutdown in accordance with
Technical Specification 3.4.13. Once shutdown, the Steam Generator Program will
ensure-that the cause of the operational LEAKAGE is determined and corrective actions
are taken to prevent recurrence. Operation may resume when the requirements of the-
Steam Generator Program have been met. This requirement is unchanged from the
existing'TS.

Also during plant operation the plant may.discover an error or omission that indicates a
failure to implement a required plugging or repair during a previous SG inspection.
Under these circumstances, the plant would take the actions required by Condition A in: -
the new Steam Generator Tube Integrity TS 3.4.17. If a performance criterion has been
exceeded, a principal safety barrier has been challenged and 10 CFR 50.72(b)(3)(ii)(A)
and 50.73(a)(2)(ii)(A) require NRC notification and the submittal .of a report containing
the cause and corrective actions to prevent recurrence. The Steam Generator Program
additionally requires that the report contain information on the performance criteria
exceeded and the basis for the planned operating cycle. The existing TS only address

' RCS Operational LEAKAGE during operations and therefore do not include the
.proposed requirement.

During MODES 5 and 6, the RCS Operational LEAKAGE criterion is not applicable, and
the SGs will be inspected as required by the surveillance in the Steam Generator Tube
Integrity specification. A condition monitoring assessment of the "as found" condition of
the SG tubes will be performed to determine the condition of the SGs with respect to the
structural integrity and accident leakage performance criteria. If the performance criteria
are not met, the Steam Generator Program requires ascertaining the cause and
determining corrective actions to prevent recurrence. Operation may resume when the
requirements of the Steam Generator Program have been met.

The proposed TS change to the ACTIONS required upon exceeding the operational
leakage criterion is conservative with respect to the existing TS. The existing TS do not
address ACTIONS required while operating if it is discovered that the structural integrity
or accident induced leakage performance criteria or a repair criterion are exceeded, so the
proposed change is conservative with respect to the existing TS.

If performance or repair criteria are exceeded while shutdown, the affected tubes must be
plugged at Callaway. If the number of degraded tubes exceeds 1% of those inspected in
any SG, a report will be submitted to the NRC in accordance with revised TS 5.6.10. The
changes in the required reports are discussed below.
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SG Repair Methods

Repair methods are those means used to reestablish the RCS pressure boundary integrity
of SG tubes without removing the tube from service. Plugging a SG tube is not a repair.

The purpose of a repair is typically to reestablish or replace the RCPB. The proposed
Steam Generator Tube Integrity surveillance requirements in new TS 3.4.17 require that
tubes that satisfy the tube repair criteria be plugged at Callaway in accordance with the
Steam Generator Program. There are no repair methods listed in revised TS 5.5.9 for the
replacement steam generators yet to be installed at Callaway.

* :.Steam generator tubes experiencing a damage form or mechanism for which no depth
sizing capability exists are "repaired/plugged-on-detection" and their integrity is

. assessed. This requirement is unchanged by the proposed TS revisions.

Note that SG plug designs do not- require NRC review and, therefore, plugging is not'
considered-a repair in the context of this requirement. The proposed approach is not a
change to the existing TS.

Reporting Requirements

The existing TS require the following reports:

.e A report listing the number of tubes plugged or repaired in each SG submitted
within 15 days of the end of the inspection.
A SG inspection results report submitted within 12 months after the inspection.

* Reports required pursuant to 10 CFR 50.73.

The proposed changes to TS 5.6.10 replace the 15 day and the SG inspection reports with
one report required within 180 days if greater than one percent of the tubes inspected in
any one SG exceed a repair criterion. The proposed report also contains more
information than the current SG inspection report. This provision limits the reports
submitted to the NRC to those documenting more extensive degradation, requires that the
reports that are submitted provide more substantive information and be sent earlier (180
days versus 12 months). This allows the NRC to focus its attention on the more
significant conditions.

The guidance in NUREG-1022, Rev. 2, "Event Reporting Guidelines 10 CFR 50.72 and
.50.73," identifies serious SG tube degradation as an example of an event or condition that
results in the condition of the nuclear power plant, including its principal safety barriers,
being seriously degraded. Steam generator tube degradation is considered serious if the
tubing fails to meet structural integrity and accident induced leakage performance
criteria. Serious SG tube degradation would be reportable in accordance with 10 CFR
50.72(b)(3)(ii)(A) and 50.73(a)(2)(ii)(A) requiring NRC notification and the submittal of
a report containing the cause and corrective actions to prevent recurrence.
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The proposed reporting requirements are an improvement as compared to those required
by the existing TS. The proposed reporting requirements are more useful in identifying
the degradation mechanisms and determining their effects. In the unlikely event that a
performance criterion is not met, NEI 97-06 (Reference 7.12) directs the licensee to
submit additional information on the root cause of the condition and the basis for the next
operating cycle.

The changes to the reporting requirements are performance based. The new requirements
remove the burden of unnecessary reports from both the NRC and the licensee, while
ensuring that critical information related to problems.and significant tube degradation is
reported more completely and, when required, more expeditiously than under the existing
TS.

SG Terminologv

The proposed Bases for new TS 3.4.17, "Steam Generator Tube Integrity,"-explain a
number of terms that are important to the function of a Steam Generator Program. The
terms are described below.

:1. Accident induced leakage rate means the primary to secondary LEAKAGE rate
occurring during postulated accidents other than a steam generator tube rupture.
This includes the primary to secondary LEAKAGE rate existing immediately
prior to the accident plus additional primary to secondary LEAKAGE induced

--during the accident.

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a limiting design basis accident. The potential
primary to secondary leak rate during postulated design basis accidents must not
cause radiological dose consequences in excess of approved licensing basis limits.

2. The LCO section of the bases for new TS 3.4.17 defines the term "burst" as "the
gross structural failure of the tube wall. The condition typically corresponds to an
unstable opening displacement (e.g., opening area increased in response to
constant pressure) accompanied by ductile (plastic) tearing of the tube material at
the ends of the degradation."

Since a burst definition is required for condition monitoring, a definition that can
be analytically defined and is capable of being assessed via in situ and laboratory
testing is necessary. Furthermore, the definition must be consistent with ASME
Code requirements, and apply to most forms of tube degradation.

The definition developed for tube burst is consistent with the testimony of James
Knight (Reference 7.19), and the historical guidance of draft Regulatory Guide
1.121 (Reference 7.20). The definition of burst per these documents is in relation
to gross failure of the pressure boundary; e.g., "the degree of loading required to
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burst or collapse a tube wall is consistent with the design margins in Section III of
the ASME B&PV Code (Reference 7.21)." Burst, or gross failure, according to
the Code would be interpreted as a catastrophic failure of the pressure boundary.

The above definition of burst was chosen for a number of reasons:

* The burst definition supports field application of the condition monitoring
process. For example, verification of structural integrity during condition
monitoring may be accomplished via in situ testing. Since these tests do
not have the capability to provide an unlimited water supply, or the
capability to maintain pressure under certain leakage scenarios, opening
area may be more a function of fluid reservoir rather than tube strength.
Additionally, in situ designs with bladders may not be reinforced. In
certain cases, the bladder may rupture when tearing or extension of the
defect has not occurred. This condition may simply mean the opening of
the flanks of the defect was sufficient to permit extrusion of the bladder,
and that the actual, or true, burst pressure was not achieved during the test.
The burst definition addresses this issue.

o The definition does not characterize local instability or "ligament pop-
through", as a burst. The onset of ligament tearing need not coincide with
the onset of a full burst. For example, an axial crack about 0.5" long with
a uniform depth at 98% of the tube wall would be expected to fail the
remaining ligament (i.e., extend the crack tip in the radial direction) due to
deformation during pressurization at a pressure below that required to
cause extension at the tips in the axial direction. Thus, this would
represent a leakage situation as opposed to a burst situation and a factor of
safety of three against crack extension in the axial direction may still be
demonstrated. Similar conditions have been observed for deep wear
indications.

3. The LCO section of the new TS 3.4.17 Bases defines a SG tube as, "the entire
length of the tube, including the tube wall, between the tube-to-tubesheet weld at
the tube inlet and the tube-to-tubesheet weld at the tube outlet. The tube-to-
tubesheet weld is not considered part of the tube."

This definition ensures that all portions of SG tubes that are part of the RCPB,
with the exception of the tube-to-tubesheet weld, are subject to Steam Generator
Program requirements. The definition is also intended to exclude tube ends that
can not be NDE inspected by eddy current. If there are concerns in the area of the
tube.end, they will be addressed by NDE techniques if possible or by using other
methods if necessary.
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For the purposes of SG tube integrity inspection, any weld metal in the area of the
tube end is not considered part of the tube. This is necessary since the acceptance
requirements for tubing and weld metals are different.

4. The LCO section of the new TS 3.4.17 Bases defines the term "collapse" as, "For
the load displacement curve for a given structure, collapse occurs at the top of the
load versus displacement curve where the slope of the curve becomes zero."

In dealing with pure pressure loadings, burst is the only failure mechanism of
interest. If bending loads are introduced in combination with pressure loading,
the definition of failure must be broadened to encompass both burst and bending
collapse. .Which failure mode applies depends on the relative magnitude of the
pressure and bending loads and also on the nature of any flaws that may be
present in the tube. Guidance on assessing applicable failure modes is provided
in the EPRI steam generator guidelines.

5. -The LCO section of the new TS 3.4.17 Bases defines the term "significant" as
used in the structural integrity performance criterion as "An accident loading
condition other than differential pressure is considered 'significant' when the
addition of such loads in the assessment of the structural integrity performance
criterion could cause a lower structural limit or limiting burst/collapse condition
to be established."

6. The LCO section of the new TS 3.4;17 Bases describes how to determine whether
thermal loads are primary or secondary loads. The description is based on the
ASME definition in which secondary loads are self-limiting and will not cause
failure under single load application. For steam generator tube integrity
evaluations, except for circumferential degradation, axial thermal loads are
classified as secondary loads. For circumferential degradation, the classification
of axial thermal loads as primary or secondary loads will be evaluated on a case-
by-case basis. The division between primary and secondary classifications will
be based on detailed analysis and/or testing.

Conclusion

The proposed changes will provide greater assurance of SG tube integrity than that
offered by the existing TS. The proposed requirements are performance-based and
provide the flexibility to adopt new technology as it matures. These changes are
consistent with the guidance in NEI 97-06, "Steam Generator Program Guidelines,"
(Reference 7.12). Adopting the proposed changes will provide added assurance that SG
tubing will remain capable of fulfilling its specific safety function of maintaining RCPB
integrity.
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4.4 Post-Modification ILRT

The Callaway Plant design incorporates a closed system for transferring steam from the
steam generators inside of the primary containment to the main turbine-generator in the
turbine building. The inside containment portion of this closed system consists of the
outer shell of the steam generators, the main steam lines, the main feedwater lines, the
steam generator blowdown and sample lines, and the inner surface of the steam generator
tubes. During a design basis LOCA these elements inside containment form a barrier
against the uncontrolled release of radioactivity to the environment and thus are
considered part of the containment boundary.

The planned replacement of the steam generators affects only the closed piping systems
inside containment. The steam generator replacement activities will not affect the
containment structure other than cutting the above lines emanating from the original.SG
shells and re-welding them to the replacement SGs. Access for the RSG modification
will be through the equipment hatch. 10 CFR 50, Appendix J, Option B requires
integrated leakage testing (Type A) prior to returning the containment to operation
following large scale modifications that affect the containment leakage integrity such as
-SG replacement.

A Type A test measures the containment's overall integrated leakage rate under
conditions representing design basis accident containment pressure and system
alignment. The affected area of the containment boundary is classified as ASME Class 2
per Section XI. The pressure boundary of the RSG is constructed in accordance with
ASME Section III Class 1. As such, the replacement of the steam generators is subject to
the requirements of ASME Sections III and XI. The acceptance criterion for ASME
Section IIIIXI system pressure testing for the base metal and welds is "zero leakage."
Since the base metal and welds are not allowed to leak, the ASME Section III/XI pressure
test requirements are more stringent than the Type A testing requirements. In addition,
the test pressure for the ASME Section II/XI system pressure test will be several times
that of a Type A test.

The intent of performing a Type A test is to assure the leak-tight integrity of the area
affected by the modification (i.e., the closed system inside containment formed by the
outer shell of the steam generators and the main steam lines, feedwater lines, steam
generator blowdown and sample lines, and inner surface of the steam generator tubes)
does not alter the overall leakage rate of the containment. Although the leak test is in a
direction reverse that of a LOCA environment, the leak- tightness of the components,
piping, and welds is not dependent on the direction the pressure is applied. Thus, the
ASME Section II/XI inspection and testing requirements more than fulfill the intent of
the requirements of Appendix J, Option B.

Therefore, Callaway Plant proposes a revision to TS 5.5.16 to provide an exception from
the requirements of Appendix J for post-modification integrated leakage rate testing
associated with steam generator replacement. The effect of this amendment request
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would be to eliminate the post-modification containment leakage rate (Type A) testing
required after the modification to the containment boundary, specifically associated with
the steam generator replacement.

*4.5 Balance of Plant Evaluations

A review of systems, structures, and components that could be affected by steam
generator replacement activities has been performed. For example, the following systems
and analyses were reviewed by SGT, a contractor for the RSG project:

Main Steam Line Differential Pressure;
: Containment Cooling and HVAC;

Containment Spray System;
Sump pH verification;

. .. *Time to Boil;
* Natural Circulation;

* . Essential Service Water;
Secondary Chemical Addition System;

.Secondary Sample System;
Steam Generator Blowdown System;
High Energy Line Breaks at Callaway; and
Callaway RSG Radiological Consequences.

The above areas, as well as other plant calculations and.documents, were evaluated for
the RSG conditions. Any changes needed to support systems can be accomplished

* without a Technical Specification change or prior NRC approval.

5.0 REGULATORY SAFETY ANALYSIS

This section addresses the standards of 10CFR50.92 as well as the applicable regulatory
requirements and acceptance criteria.

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION (NSHC)

The proposed amendment would revise the following Technical Specifications (TS) in
support of replacement steam generators to be installed during Refuel 14 (fall 2005):

* TS 2.1.1, "Reactor Core Safety Limits";
* TS 3.3.1, "Reactor Trip System (RTS) Instrumentation";
* TS 3.3.2, "Engineered Safety Feature Actuation System (ESFAS)

Instrumentation";
* TS 3.4.1, "RCS Pressure, Temperature, and Flow DNB Limits";
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* TS 3.4.5, "RCS Loops - MODE 3";
* TS 3.4.6, "RCS Loops - MODE 4";
* TS 3.4.7, "RCS Loops - MODE 5, Loops Filled";
* TS 3.4.13, "RCS Operational Leakage";

TS 3.7.1, "Main Steam Safety Valves";
. TS 5.5.9, "Steam Generator (SG) Tube Surveillance Program";
* TS 5.5.16, "Containment Leakage Rate Testing Program"; and
* TS 5.6.10, "Steam Generator Tube Inspection Report."

In addition, the proposed amendment would add new TS 3.4.17, "Steam Generator Tube
Integrity," pursuant-to Technical Specification Task Force (TSTF) Improved Standard
Technical Specifications Change Traveler TSTF-449 Revision 2.

The proposed changes do not involve a significant hazards consideration for Callaway
Plant based on the three standards set forth in 10CFR50.92(c) as discussed below:

(1) Do the proposed changes involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No

Nuclear Steam Supply System Evaluations for Replacement Steam Generators

As discussed in the NSSS Licensing Report (Appendix A to this amendment application),
all acceptance criteria continue to be met. All major NSSS components (e.g., Reactor
Vessel, Pressurizer, RCPs, Steam Generators, etc.) have been assessed with respect to
bounding conditions expected for replacement steam generator (RSG) conditions. In all
cases operation has been found to be acceptable. Major'systems and subsystems (e.g.,
safety injection, RHR, etc.) have been reviewed and acceptable performance has been
verified for their normal operation and, as applicable, for their safety-related functions.
All reactor trip and ESFAS actuation setpoints have been assessed, and the proposed
setpoint modifications will assure adequate protection is afforded for all design basis
events.

The reactor core safety limits have been revised based on the RSG project parameters.
All of the acceptance criteria for the accident analyses (e.g., DNBR limits, fuel centerline
temperatures, etc.) continue to be met with the revised safety limit lines. Therefore, the
revised core safety limit line changes are acceptable. The proposed changes to the
reactor core safety limits will not initiate any accidents; therefore, they do not increase
the probability of an accident previously evaluated in the FSAR. The comprehensive
analytical efforts performed to support the proposed RSG conditions include a reanalysis
or evaluation of all accident analyses that are impacted by the revised reactor core safety
limits.
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The changes in various SG-related RTS and ESFAS Allowable Values have resulted
from the analyses performed to support plant operation at the proposed RSG conditions.
Setpoint uncertainty calculations confirm the acceptability of these revised Allowable
Values. The affected RTS and ESFAS Allowable Values have been modified to reflect
the results of updated setpoint calculations based on plant-specific uncertainties,
calibration practices, calibration equipment, and installed hardware and procedures. The
Allowable Values were calculated using the same Westinghouse setpoint methodology
used for the current trip setpoints, but improved in a conservative fashion to include
refinements that better reflect plant calibration practices and equipment performance.
These refinements include the incorporation of a sensor reference accuracy term to
address repeatability effects when performing a single pass calibration (i.e., one up and
one down pass at several points verifies linearity and hysteresis, but not repeatability). In
addition, sensor and rack error terms for calibration accuracy and'drift are grouped in the
Phannel Statistical Allowance equation with their dependent measurement and test
equipment (M&TE) terms, then combined with the other'independent error terms using
the square root sum of the squares (SRSS) 'methodology. This improved setpoint
methodology has been previously review and approved by the NRC. The proposed RTS
and ESFAS Allowable Value changes will not initiate any accidents; therefore, they do
not increase the probability of an accident'previously evaluated in the FSAR. The
comprehensive analytical effort performed to support the proposed RSG conditions
included a reanalysis or evaluation of all accident analyses that are impacted by the
revised RTS and ESFAS Allowable Values. All systems will function as designed.

The decrease in the Maximum Allowable Power for 3 OPERABLE MSSVs per SG from
< 49% of Rated Thermal Power to < 45% of Rated Thermal Power resulted from the
analyses and evaluations performed to support plant operation at the proposed RSG
conditions. The accident analysis acceptance criteria continue'to be met with these
changes. These proposed plant system changes do not increase the probability of an
accident previously evaluated in the FSAR. The comprehensive analytical effort
performed to support the proposed RSG conditions has included a review and evaluation
of all components and systems (including interface systems and control systems) that
could be affected by this change. All systems will function as designed. The change in
the manner in which the Reactor Coolant Flow - Low Allowable Value is defined (while
retaining the same numerical value), the change in the manner in which RCS average
temperature is defined and the reduced upper limit for nominal T-avg at full power
conditions in the Overtemperature AT and Overpower AT setpoint equations, and the
changes to the pressurizer pressure and RCS average temperature limits in the DNB LCO
3.4.1 have also been evaluated. None of these proposed changes will initiate any
accidents; therefore, the probability of an accident has not been increased.

The potential dose consequences have been analyzed with respect to the above changes
collectively. The dose increases are less than minimal (i.e., <10% of the margin between
the regulatory limits and the currently reported doses). The applicable dose acceptance
criteria continue to be met.
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Therefore, the proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

Trip Time Delay Elimination

This design change will eliminate only the Trip Time Delay portion of the SG Water
Level Low-Low trip functions and return that portion of the design to condition that'
existed prior to Callaway Amendment 43 dated April 14, 1989. The coincidence logic in
the Solid State Protection System will be unaffected. In all other regards, the design of
the RTS and ESFAS instrumentation will be unaffected. These protection systems will
continue to function in a manner consistent with the plant design basis. All design,
material, and construction standards that were applicable prior to this amendment request
are maintained.

The probability and consequences of accidents previously evaluated in the FSAR are not
adversely affected because the removal of the trip time delay circuitry assures a faster
response by the affected trip functions, consistent with the safety analysis acceptance
criteria and the original plant licensing basis.

The proposed change will not affect the probability of any event initiators. There will be
no degradation in the performance of, or an increase in the number of challenges imposed
on, safety-related equipment assumed to function during an accident situation. There will
be no change to normal plant operating parameters or accident mitigation performance.

The proposed change will not alter any assumptions or change any mitigation actions in
the radiological consequence evaluations in the FSAR.

Therefore, the proposed M'lD elimination does not involve.a significant increase
in the probability or consequences of an accident previously evaluated.

TSTF449 Generic Licensing Change Package

This proposed change requires a Steam Generator Program that includes performance
criteria that will provide reasonable assurance that the steam generator (SG) tubing will
retain integrity over the full range of operating conditions (including startup, operation in
the power range, hot standby, cooldown, and all anticipated transients included in the
design specification). The SG performance criteria are based on tube structural integrity,
accident induced leakage, and operational LEAKAGE.

A steam generator tube rupture (SGTR) event is one of the design basis accidents tha t are
analyzed as part of a plant's licensing basis. In the analysis cases for the SGTR event at
Callaway Plant, a primary to secondary LEAKAGE rate of 1 gallon per minute (gpm) to
the unaffected SGs is assumed, in excess of the RCS Operational LEAKAGE rate limit in
TS 3.4.13, and the LEAKAGE rate associated with a double-ended rupture of a single
tube in the ruptured SG is also assumed. For other design basis accidents such as main
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steam line break (MSLB), rod ejection, and reactor coolant pump locked rotor, the SG
tubes are assumed to retain their structural integrity (i.e., they are assumed not to
rupture). These additional analyses for Callaway Plant assume, as an initial condition,
that primary to secondary LEAKAGE for all SGs is 1 gpm. The accident induced
leakage criterion introduced by the proposed change to TS 5.5.9 accounts for tubes that
rniay leak-during design basis accidents. The accident induced leakage criterion limits
this leakage to no more than the 1 gpm value assumed in the accident analyses.

The SG performance criteria added to TS 5.5.9 identify the standards against which tube
integrity is to be measured. Meeting the performance criteria provides reasonable
assurance that the SG tubing will remain capable of fulfilling its specific safety function
of maintaining reactor coolant pressure boundary integrity throughout each operating
cycle and in the unlikely event of a design basis accident. The performance criteria are
only a part of the Steam Generator Program required by the proposed change to TS 5.5.9.
The program, defined by NEI 97-06, Steam Generator Program Guidelines, includes a
framework that incorporates a balance of prevention, inspection, evaluation, repair, and
leakage monitoring.

The consequences of design basis accidents are, in part, functions of the DOSE
EQUIVALENT 1-131 in the primary coolant and the primary to secondary LEAKAGE
rates resulting from an accident. Therefore, limits are included in TS 3.4.13 for RCS
Operational leakage and in TS 3.4.16 for DOSE EQUIVALENT I-131 in the primary
coolant to ensure the plant is operated within its analyzed condition. The.radiological
consequence analyses at Callaway Plant assume that the primary to secondary
LEAKAGE rate is 1 gpm (more conservative than the limit in TS 3.4.13), and that the
reactor coolant activity levels of DOSE EQUIVALENT I-131 are at the TS 3.4.16 limits.

The proposed TSTF-449 changes reflect the design of the replacement SGs, but do not
affect their method of operation or primary or secondary coolant chemistry controls. The
proposed changes update the TS and enhance the requirements for SG inspections. The
proposed changes do not adversely impact the conclusions of any previously evaluated.
design basis accident and are an improvement over the existing TS.

Therefore, this proposed change to iniplement TSTF-449 does not affect the
consequences of a SGTR accident and the probability of such an accident is reduced. In
addition, this proposed change does not affect the consequences of an MSLB, rod
ejection, reactor coolant pump locked rotor, or any other accident event involving the
potential release of radioactive fluids from the secondary side of Callaway Plant.

Post-Modification ILRT Exception

This proposed change would provide Callaway Plant with an exception from performing
a post-modification containment integrated leak rate test following the replacement of the
steam generators during Refuel 14. Integrated leak rate tests are performed to assure the
leak-tightness of the primary containment boundary system, and as such they are not
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accident initiators. Therefore, not performing an integrated leak rate test will not
affect the probability of an accident previously evaluated. The intent of post-
modification integrated leak rate testing requirements is to assure the leak-tight integrity
of the area affected by the modification. For the Callaway Plant steam generator
replacement modification, this intent will be satisfied by performing the American
Society of Mechanical Engineers code required inspections and tests. Since the leak-
tightness integrity of the primary containment boundary affected by the steam generator
replacement will be assured, there is no change in the containment boundary's ability to
confine radioactive materials during an accident. Therefore, adding a Technical
Specification exception from the steam generator replacement post-modification
integrated leak rate testing requirements does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

(2) Do the proposed changes create the possibility of a new or different kind of
accident from any accident previously evaluated?

Response: No

Nuclear Steam Supply System Evaluations for Replacement Steam Generators

No new accident scenarios, transient precursors, failure mechanisms, or limiting single
failures are introduced as a result of this amendment. There will be no adverse effect or
challenges imposed on any safety-related system as a result of this amendment.

This amendment does not alter the safe performance of the plant protection systems to
trip the reactor when necessary or actuate ESF systems.

Therefore, the proposed changes do not create the possibility of a new or different kind of
accident from any previously evaluated.

Trip Time Delay Elimination

No new accident scenarios, transient precursors, failure mechanisms, or limiting single
...failures are introduced as a result of this amendmeni. There-will be no adverse effect or

challenges imposed on any safety-related system as a result of this amendment.

This amendment does not alter the safe performance of the plant protection systems to
trip the reactor when necessary or actuate ESF systems.

Therefore, this proposed change does not create the possibility of a new or different
kind of accident from any previously evaluated.
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TSTF-449 Generic Licensing Change Package

The proposed performance based requirements are an improvement over the requirements
imposed by the existing TS.

Implementation of the proposed Steam Generator Program will not introduce any adverse
changes to the plant design basis or postulated accidents resulting from potential tube
degradation. The result of the implementation of the Steam Generator Program will be
an enhancement of SG tube performance. Primary to secondary LEAKAGE that may be
experienced during all plant conditions will be monitored to ensure it remains within
current accident analysis assumptions.

This proposed change does not impact the method of SG operation or primary or
secondary coolant chemistry controls. In addition, this proposed change does not impact
any other plant system or component. The change enhances SG inspection requirements.

Therefore, this proposed change does not create the possibility of a new or different type
of accident from any accident previously evaluated.

Post-Modification ILRT Exception

The proposed change would provide Callaway Plant with an exception from performing a
post-modification containment integrated leak rate test following the replacement of the
steam generators during Refuel 14. Providing an exception from performing a test does
not involve a physical change to the plant nor does it change the operation of the plant.
Thus it cannot introduce a new failure mode. Therefore adding a Technical Specification
requirement that provides an exception from the steam generator replacement post-
modification integrated leak rate testing requirement does not create the possibility of a
new or different kind of accident from any previously evaluated.

(3) Do the proposed changes involve a significant reduction in a margin of
safety?

Response: No

Nuclear Steam Supply System Evaluations -for Replacement Steam Generators

The analyses and evaluations supporting the proposed RSG conditions reflect the reactor
core safety limits. All acceptance criteria continue to be met.

The analyses supporting the proposed RSG conditions reflect the proposed RTS and
ESFAS Allowable Values. Setpoint calculations demonstrate that margin exists between
these Allowable Values and the corresponding safety analysis limits used in the RSG
analyses. The calculations are based on plant instrumentation and calibration/functional
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test methods and include allowances for the RSG conditions. All analyses and
evaluations supporting the proposed RSG core safety limits, decrease in maximum
allowable power level for 3 operable MSSVs per SG, the change in the manner in which
the Reactor Coolant Flow - Low Allowable Value is defined (while retaining the same
numerical value), the change in the manner in which RCS average temperature is defined
and the reduced upper limit for nominal T-avg at full power conditions in the
Overtemperature AT and Overpower AT setpoint equations, and the changes to the
pressurizer pressure and RCS average temperature limits in the DNB LCO 3.4.1 are
acceptable. All acceptance criteria continue to be met. Therefore; the proposed changes
do not involve a significant reduction in the margin of safety.

Trip Time Delay Elimination.

This proposed change does not eliminate any RTS or ESFAS surveillances or alter the
frequency of those surveillances as required by the TS. The SG Water Level Low-Low
safety analysis limit of 0% span assumed in the analyses supporting the approval of the
lJTD.design in Callaway Amendment 43 dated April 14, 1989 is also used in the RSG..
analyses discussed above. None of the acceptance criteria for any accident analysis is
changed for TD elimination.

There will be no effect on the manner in which safety limits or limiting safety system
settings are determined nor will there be any effect on those plant systems necessary to
assure the accomplishment of protection functions. The radiological dose consequence
acceptance criteria will continue to be met.

Therefore, the proposed change does not involve a significant reduction in a margin of
safety.

TSTF-449 Generic Licensing Change Package

The SG tubes in pressurized water reactors are an integral part of the reactor coolant
pressure boundary and, as such, are relied upon to maintain the primary system's pressure
and inventory. As part of the reactor coolant pressure boundary, the SG tubes are unique
in that they are also relied upon as a heat transfer surface between the primary and
secondary systems such that residual heat can be removed from the primary system. In
addition, the SG tubes also isolate the radioactive fission products in the primary coolant
from the secondary system. In summary, the safety function of a SG is maintained by
ensuring the integrity of its tubes.

Steam generator tube integrity is a function of the design, environment, and the physical
condition of the tube. This proposed change to implement TSTF-449 does not, of itself,
affect tube design or operating environment. The proposed change is expected to result
in an improvement in the tube integrity by implementing the Steam Generator Program to
manage SG tube inspection, assessment, repair (only under NRC-approved methods,
none of which currently apply.to the RSGs), and plugging. The requirements established
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by the Steam Generator Program are consistent with those in the applicable design codes
and standards and are an improvement over the requirements in the existing TS.
For the above reasons, the margin of safety is not changed and overall plant safety will be
enhanced by this proposed change.

Post-Modification ILRT Exception

The proposed change would provide Callaway Plant with an exception from performing a
post-modification containment integrated leak rate test following the replacement of the
steam generators during Refuel 14. The intent of post-modification integrated leak rate
testing requirements is to assure the leak-tight integrity of the area affected by the
modification. This intent will be satisfied by performing American Society of
Mechanical Engineers code required inspections and tests. The acceptance criterion.
for American Society of Mechanical Engineers code system pressure testing for the base
metal and welds is no leakage. In addition,-the test pressure for the system pressure test.
will be several times that required during an integrated leak rate test. Since the leak-tight
integrity of the primary containment boundary affected by the steam generator
replacement will be assured, there is no change in the primary containment boundary's
ability to confine radioactive materials during an accident. Therefore, adding a Technical
Specification requirement that provides an exception from the steam generator
replacement post-modification integrated leak rate testing requirements does not involve
a significant reduction in a margin of safety.,

Conclusion:

Based on the above, AmerenUE concludes that the proposed amendment presents no
significant hazards consideration under the standards set forth in 10 CFR 50.92(c) and,
accordingly, a finding of "no significant hazards consideration" is justified.

5.2 APPLICABLE REGULATORY REQUIREMENTS/CRITERIA

The regulatory bases and guidance documents associated with the systems discussed in
this amendment application include:

10 CFR 50.55a, Codes and Standards - Section (c) Reactor coolant pressure
boundary. (1) Components which are part of the reactor coolant pressure
boundary must meet the requirements for Class 1 components in Section HI of the
ASME Boiler and Pressure Vessel Code, except as provided in paragraphs (c)(2),
(c)(3), and (c)(4) of this section.

The proposed TSTF-449 changes and the Steam Generator Program requirements
which underlie it are in full compliance with the ASME Code. The proposed
TSTF-449 TS changes are more effective at ensuring tube integrity and, therefore,
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compliance with the ASME Code, than the existing TS as described in Section 4.0
above (Technical Analysis).

GDC-13 requires that instrumentation shall be provided to monitor variables and
systems over their anticipated ranges for normal operation, for anticipated
operational occurrences, and for accident conditions as appropriate to assure
adequate safety, including those variables and systems that can affect the fission
process, the integrity of the reactor core, the reactor coolant pressure boundary,
and the containment and its associated systems.

GDC-14 requires that the reactor coolant pressure boundary shall be designed,
fabricated, erected, and tested so as to have an extremely low probability of
abnormal leakage, of rapidly propagating failure, and of gross'rupture.

*'GDC-15 requires that the reactor coolant system and associated auxiliary, control,
and protection systems shall be designed with sufficient margin to assure that the
design conditions of the reactor coolant pressure boundary are not exceeded
during any condition of normal operation, including-afiticipated operational
occurrences.

e GDC-20 requires that the protection system(s) shall be designed (1) to initiate
automatically the operation of appropriate systems including the reactivity control
systems, to assure that specified acceptable fuel design limits are not exceeded as
a resultof anticipated operational occurrences and (2) to sense accident conditions
and to initiate the operation of systems and components important to safety.

o GDC-21 requires that the protection system(s) shall be designed for high
functional reliability and testability.

o GDC-22 through GDC-25 and GDC-29 require various design attributes for the -
protection system(s), including independence, safe failure modes, separation from
control systems, requirements for reactivity control malfunctions, and protection
against anticipated operational occurrences.

o GDC-30 requires that components which are part of the reactor coolant pressure
boundary shall be designed, fabricated, erected, and tested to the highest quality
standards practical. Means shall be provided for detecting and, to the extent
practical, identifying the location of the source of reactor coolant leakage.

e GDC-32 requires that components which are part of the reactor coolant pressure
boundary shall be designed to permit periodic inspection and testing of important
areas and features to assess their structural and leaktight integrity.

* IOCFR50.55a(h) requires that the protection systems meet IEEE 279-1971.
Section 4.1 of IEEE 279-1971 discusses the general functional requirement for
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protection systems that they automatically initiate appropriate protective action
whenever a condition monitored by the system reaches a preset level, i.e., the
nominal Trip Setpoint.

NRC Regulatory Guide (RG) 1.105 discusses accepted practices for the treatment
of instrument setpoints. Callaway's compliance with RG 1.105 is described in
FSAR Appendix 3A.

There are no changes being proposed such that compliance with any of the regulatory
requirements and commitments above would come into question. The evaluations
documented above and attached hereto confirm that Callaway Plant will'continue to
comply with all applicable regulatory requirements.

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the-
Commission's regulations, and (3) issuance of the amendment will not be inimical to the
common defense and security or to the health and safety of the public.

6.0 ENVIRONMENTAL CONSIDERATION.

AmerenUE has determined that the proposed amendment would change requirements
with respect to the installation or use of a facility component located within the restricted
area, as defined in 1OCFR20, or would change an inspection or surveillance requirement.
However,'AmerenUE has evaluated the proposed amendment and has determined that the
amendment does not involve (i) a significant hazards consideration, (ii) a significant
change in the types or significant increase in the amount of effluent that may be'released
offsite, or (iii) a significant increase in the individual or cumulative occupational
radiation exposure. Accordingly, the proposed amendment meets the eligibility criterion
for categorical exclusion set forth in 1OCFR51.22 (c)(9). Therefore, pursuant to
1OCFR51.22 (b), an environmental assessment of the proposed amendment is not
required.
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIREDACTION TIME

W. One .mr ' ' ';,T . .hos

W.4 i4 -ctI rpA .- o

X One or more Containment X1 Place channel(s) In trip. 6 hours
Pressure - Environmental
Allowance Modifier OR
channel(s) inoperable.

X2 Be in MODE 3. 12 hours

CALLAWAY PLANT 3.311 Amendment No. 133



- ---- RTS Instnrmentation
3.3.1

Table 3.3.1-1 (page 3 of 8)
Reador Trip System Insltafrenfron

APPLICABLE
MODES OR

OTHER
SPECIFIED

CONDIONS
REQUIRED
CHANNELS CONDITIONS

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE"FUNCTION

9. PrssurizerWater
Level - High

10. Reactor Coolant
Flow - Low

iw 3 M SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10

M SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

s 93.8% of
kstrument

span

z a8. %

.r~fthr /00,0
)r1/*

u 3perbIop

Not Used

Undervoltage
RCPs

Underfequency
RCPs

1i M SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.16

2 10105 Vac

2 57.1 5kIw M SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.10

14 Steam Generator
(SG) Water Level
Low-Low

S. Steam
Generator
Water Level
Low-Low

Containmoent
Environment)

1,2 4 per SG E SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

E SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.13

.2 0. C */o

Narrow Range
Instrument

Span

/;. 6 ^/,
2/. %f

Narrow Range
Insturnt

Span

bh Steam
Generator
Water Lev
Low-Low
(Normal
Containment
Envixonment)

4 per SG

(continued)

(a) The Allowable Value defies the limiting safety system setting. See the Bases for te Trip Selpoints.
(g) Above the P-7 (Low Power Reactor Trips Block) ikterlock.
(I) The appricable MODES br these channels in Tabe 3.3.2-1 are more restn.zoe
(in) 460FWPI u1nbt A ir11H UF -f~ 0606 m. A14. m4~
(p) Exoept when the Contalnment Pressure - Environmental Allowance Modifier channels In the same protecon sets au

tpped.

CALLAWAY PLANT 3.3-19 Amendment No. 157
I --.1



RTS Instrumentation
3.3.1

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

i

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

CONDITIONS CHIANNELS CONDITIONS REOUIREMENTS VALUE'FUNCTION

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

44Vnrlft -+.2

fpmei t

* a *5fM 4-; U
WenerrD1Ct -Spra.-3-"

. 18R113-r-T
&R-e-tt.-M

-eftl-91-w
4"ft' fl

-64Ue.--4- 4*. fnlo l.,
. *R.1

GR B.S.I. 1
. 4R _ -. W

d. Containment
Pressure -
Environrental
Alowance
Modifier

112 4 X SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

S 2.0 psig

15. Not Used

(continued)
(a)
(I)
(n)
(o)

The Allowable Value deines the limiting safety system setting. See the Bases for Ihe Trip Setpoints.
The applicable MODES for these channels In Table 3.3.2-1 are more restridivc.

r tlimez icL, .24061C nd NA" Prow,UAIiakedly2 B =e~d. V1 Ar~w,
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RTS Instrumentation
3.3.1

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

tI

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following setpoint by more than 1.23% of AT span
(1.85% RTP).

T(]J+ rZs) ( A )•ATo i A'- K2 (I +IL rJ s) T I -T']+KvfD P"-f'(AI
(1+ r 6s) JJA JI,

Where: AT Is measured RCS AT. F.
ATo Is the indicatedAT at RTP. "F.
s Is the Laplace transform operator, secd.
T Is the measured RCS average temperature. "F.
r is tho ,:ne 7/ tel lerne Tv a R*T.! _8 0. MoMS 3 6

P Is the measured pressurizer pressure, psig.
PI Is the nominal RCS operating pressure = 2235 psig.

K, = 1.1950
*,28sec
14 k 28 sec

K2 = 0.0251/F
12 5 3 sec
1CS5 4 sec

K, = 0.00116fpsig
3 =0 sec

t = 0 sec

when q, -q. < -21'% RTP
when -21% RTP5 q, -qb 58% RTP
when qt - qc > 8% RTP

f,(AI) = -0.0325(21% + (c, -Qb)
0M of RTP
0.02973 ((t - q) - 8%) (
where q and cib are percent RTP In the upper and lower halves of the core, respectively, and q. + qb
Is the total THERMAL POWER in percent RTP.

I ,,
CALLAWAY PLANT 3.3-23 Amendment No. 133



RTS Instrumentation
3.3.1

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

Note 2: OverpowerAT

The OverpowerAT Function Allowable Value shall not exceed the following selpoint by more than 1.21 % orAT span
(1.82% RTP).

____ Ks s)T-Kg T (

(1+ r.s 1+ ) |(1+ ,s) 1+ rs 1 (1+

Where: AT is measured RCS AT. OF.
ATo Is the Indicated AT at RTP *F.
s is the Laplace transform operator. sec'.
T is the measured RCS average temperature, F.
Tf is the~indc-itod T.9 .t Mri (olh .u~ I n k.. ;hb~lns23 j M.~ ~ r.

4 =1.1073 s = 0.02P+forincreasingT,,,v K( 0.0015*F whenT> T
0OF for decreasing T,-, WF when Ts rT

ie =0 sec
t23 SeC

*r2 losec.
t=0 sec

fz(A) = 0% RTP for all Al.
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ESFAS Instrumentation
3.3.2

( i
ACTIONS (continued)_

CONDITION REQUIRED ACTION COMPLETION

M. C T e niore-Vbcelr * Plac cha *I..c la II hoI me-
Eqtflvalent channull~stE§1 vli .1p9 JV m. __

inopeBe in OR1

N. One or more Containment N.1 Place channel(s) In trip. 6 hours
Pressure - Environmental
Allowance Modifier OR
channel(s) inoperable.

N.2.1 Be in MODE 3. 12 hours

AND

N.2.2 Be In MODE 4. 18 hours

0. One channel inoperable. -OT E-
LCO 3.0.4 Is not applicable.

0.1 Place channel In trip. 1 hour

AND

0.2 Restore channel to During
OPERABLE status. performance of the

next required COT

(continued)

(

I
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ESFAS Instrumentation
3.3.2

Tabe 3.32-1 (page 1 of 8)
Engineered Safety Feature Actuation System Instumnentation

APPLtCABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDIONS CHANNELS CONDONS REOUIREMENTS VALUE'"

Safety Injectlon

Manual
Initiation

b. Automatic
Actuation
Logkc and
Actuation
Relays
(SSPS)

c. Containment
Pressure -
High 1

d. Pressurizer
Pressure -
Low

1,2.3.4

1.2,3,4

1.2.3

2

2 trains

3

4.

B SR 3.3.2.8

C SR 3.3.2.2
SR 3.3.2.4
SR 3.3.2.6
SR 3.3.2.13

0 SR 3.3.2.1
SR 3.3.2.5
SR 3.32.9
SR 3.3.2.10

NA

s4.5 psi9

0 SR 3.321
SR 3.32.5
SR 3.3.2.9
SR 3.3.2.10

e& Steam Line
Pressure -
Low

1,2,3° 3 per steam
line

D SR 3.32.1
SR 3.32.5
SR 3.32.9
SR 3.3.2.10

£o'r7~c

2. Containment Spray

a. Manual
Initiation

1.2,3.4 2 per train,
2 trains

B SR 3.3.2.8 NA

b. Automatic
Actuation
Logic and
Actuation
Relays
(SSPS)

c. Containment
Pressure
High - 3

1.2.3.4

1.2,3

2 trains

4

C SR 3.3.2.2
SR 3.3.2.4
SR 3.3.2.6

E SR 3.3.2.1
SR 3.32.5
SR 3.32.9
SR 3.3.2.10

NA

£ 28.3 psig

(continued)

(a) The Allowable Value defines the liriting safety system setting. See the Bases for the Trip Setpolnts.
(b) Above the P-11 (Pressurizer Pressure) Interlock and below P-11 unless the Function Is blocked.
(c) lime constants used In the leadilag controller are -s k 50 seconds and t S 5 seconds.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 3 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED - SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE5)

4. Steam Une Isolation

Manual Initiation 1.2n* 36' 2 F SR 3.3.2.0 NA

b. Automatic 1.2g.3 3" 2 trains G SR 3.3.2.2 NA
Actuation Logic SR 3.3.2.4
andActuation SR 3.3.2.6
Relays (SSPS)

c. Automatic 2 .,3") 2 trainst' G SR 3.3.2.2 NA
Actuation Logic
and Actuation
Relays (MSFIS)

d. Containment 1,20) 3 ' 3 D SR 3.3.2.1 S 18.3 psg
Pressure - High 2 SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

e. Steam Une
Pressure

(1) Low 1.2 0. 31'6 3persteam D SR3.3.2.1 2~slg'
line SR 3.3.2.5

SR 3.32.9
SR 3.3.2.10

(2) Negative 3"D 3 per steam D SR 3.3.2.1 s 124 psi"
Rate - High line SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

(continued)

(

(a)
(b)
(c)
(9)

(h)
(i)
(0)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpolnts.
Above the P-1I (Pressurizer Pressure) Intertock and below P-I1 unless the Function is blocked.
Time constants used in the lead/lag controller are *, 2 50 seconds and v2 s 5 seconds.
Below the P-1I (Pressurizer Pressure) Interlock; however. may be blocked below P-11 when safety injection on low
steam line pressure Is not blocked.
Time constant utilized in the rateflag controller Is k 50 seconds.
Except when all MSIVs are closed.
Each train requires a minimum of two programmable logic controllers to be OPERABLE.

I
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ESFAS Instrrerta j .
3.3.2

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

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION COND0ONS CHANNELS CONDITIONS REQUIREMENTS VALUEi

5. Turbine Trip and
Feedwaler Isolation

a. Automatic
Actuation Logic
.andActuaion
Relays (SSPS)

2 trains G SR 3.32.2
-SR 3.3.2.4
SR 3.326
SR 3.3.2.14

NA

b. Automatic
Actuation Logic
and Actuation
Relays (MSFIS)

c SG Water Level -
High High (P-14)

1, 2@, 30 2 trains"') G SR 3.3.2.2

1.20 4 per SG SR 3.3.2.1
SR 3.3.2.5
SR 3.3.2.9
SR 3.32.10

S 10.4"
Narrow Range

Instrument
Span

d. Safety Irjection Refer to Function I (Safety Injection) for all Initiation functions and requirements.

e. Steam Generator
Water Level
Low-Low")

(1) Steam
Generator
Water Level
Low-Low
(Adves
Containment
Environment)

1.20.3° -4perSG D SR 3.3.2.1
SR 3.3.2-5
SR 3.32.9
SR 3.3.2.10

;_26-2
Narrow Range

Instrument
Span

(continued)

(a) bhe A)Vsble Wtue defines the limiting safety system setting. See the Bases for the Trip Setpoints.
0) Except when al MFIVs are dosed.
(o) Each train requires a minimum of two programmable logic controflers to be OPERABLE.
(q) Feedwater isolation only.

CALLAWAY PLANT 3.3-40 Amendment No. 157



____ ESFAS )nstnrum-entation
3.3.2

Table 3.32-1 (page 5 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITMONS CHANNELS CONDITIONS REQUIREMENTS VALUE'4

5. Turbine Trip and
Feedwater Isolation

. Steam Generator
Water Level
LawLown*

(c~ontbvued)

(2) Steam Generator
Water Level
Low-Low (Normal
Conlainment
Environment)

(3) A Tesscf /,114

q(ewer-tJr

10f 2 ". 3 14 A per SG 0 SR 3.32.1
SR 3.32.5
SR 3.32.9
SR 3.32.10

/9.'0/%
2 4O4M%*f

Narow Range
Instiument

Span

I

UJXi'C1

-4- -Mtt OR-517

8R0*2_
Eqelha" rI

f0venttm-

( ''

fb)vi~
-Md 4Pr_1*t

(4) Containment
Pressure .
Envirormental
AIllowance Modfle

A N SR 3.3.2.1
SR 3.32.5
SR 3.3.2.9
SR 3.3.2.10

s2.0 psig

('on(ned)

(a)
0)
(k)
(I)
(q)
(r)

The Aolable Value defines the mtifng safety system setting. See tOe Bases for fte Trip Setpolnts.
Except when aJD MFIVs are dosed.

v ~h a VMSdelIyt2 se e.d N,-u "t d.
Mt-~ %... je-ft e tI0 C.900az. N~'- £4

Feedwaler solatin only.
Except when the Containment Pressure - Envkionrental Allowance ModifieW channels in the same protecon sets are m
trpe.I
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__ ESFASJnstrumentation. -
3.3.2

Table 3.3.2-1 (page 6 of 8)
Engineered Safety Feature Actuation System Instrumentabon

APPUCABLE
MODES OR

OTHER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION SPECIFIED CHANNELS CONDITIONS REQUIREMENTS VALUEW

CONDITONS

6. Auxiliary Feedwaler

a. Manual Initiation 1,2.3 lpurmp P SR 3.3.2.8 NA

b. Alomatic 1,2.3 2 trans G SR 3.3.2.2 NA
Actuation Logic SR 3.32.4
andActuation SR 3.3.26
Relays (SSPS)

c. Automatic 1,2,3 2 trains 0 SR 3.32.3 NA
Actuation Logic
andActuation
Relays (BOP
ESFAS)

d. SG Water Level
Low-Low

(1) Steam 1.2,3 4 per SG D SR 3.3.2.1 2 *)6I
Generator SR 3.32.5 Narrow Range
Water Level SR 3.3.2.9 Instrument
Low-Low SR 3.3.2.10 Span
(Adves
Containment
Environment)

(2) Steam 12' 3t 4 per SG D SR 3.3.2.1 -A 6f
Generator SR 3.3.2.5 Narrow Range
Water Level SR 3.3.2.9 Instrument
Low-Low SR 3.3.2.10 Span
(Normal
Containment
Environment)

(continued)

(a)
(r)

The Allowable Vahe defines the lImting safety system setting. See the Bases for the Trip Setpoints.
Except when the Containment Pressure - Environmental Allowance Modifier channels In the sare protection sets are
dwed.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 7 of 8) I
Engineered Safety Feature Actuation System Instirumentation

APPLICABLE
MODES OR

OThiER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION SPECIFIED CHANNELS CONDfImONS REQUIREMENTS VALUE'S

CONDITONS

6. Auxiliary Feedwater

d. SG Water Level
Low-Low

(continued)

(3) Veseeh- Ne. uxed

lirne0e TOP

* fb * 4-- 4- .9-Vestse

(4) Containment 1.2,3 4 N SR3.3.2.1 s2.0pst
Pressure - SR 3.3.2.5
Environmental SR 3.3.2.9
Allowance SR 3.3.2.10
Modifier

e. Safety Injection Refer to Function 1 (Safety Irnection) for all Initiation functions and requirements.

Loss of Offshe 1.2,3 2 trains R SR 3.3;2.7 NA
Power SR 3.3.2.10

9. Trip of all Main 1.2" 2perpurmp J SR3.3.2.8 NA
Feedwater Pumps

(continued)

(a)
(k)
(I)
(n)

The Allowable Value defines thoe iriting safety splern setting. See the Bases for the Trip Setpoints.
IMh- time do 240 ' a ''^' W ,4 ,
WIW.a snte. dlcs !Be gco3 NviL mued.
Trip function may be blocedJust before shudown of th last operating main fedwaterpump and restoredJust after
the first main feedwater pump 1s put Into service folloing performance of its sartup trip test.

I I
Amendment No. 141CALLAWAY PLANT 3.3-43
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

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

LCO 3.4.1 RCS DNB parameters for pressurizer pressure, ROS average
temperature, and RCS total flow rate shall be within the limits specified
below:

a. Pressurizer pressure > e2oVpsig;

b. RCS average temperature 592.60 and
s5io. / IF

c. RCS total flow rate k 382,630 gpm.

APPLICABILITY: MODE 1

* NOTE
Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute; or

b. THERMAL POWER step > 10% RTR

ACTIONS

COMPLETIONCONDITION REQUIRED ACTION TIME

A. One or more RCS DNB A1 Restore RCS DNB 2 hours
parameters not within parameter(s) to within
limits, limit.

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

CALLAWAY PLANT 3.4-1 Amendment No. 133



RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

iSURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is 242Hsig. 12 hours

SR 3.4.1.2 Verify RCS average temperature is 596'F. 12 hours

SR 3.4.1.3 Verify RCS total flow rate is 2 382,630 gpm. 12 hours

SR 3.4.1.4 NOTE
Calculated rather than verified by precision heat
balance when performed prior to THERMAL POWER
exceeding 75% RTP.

Verify by precision heat balance that RCS total flow Once after each
rate Is 2 382,630 gpm. refueling prior to

THERMAL
POWER
exceeding 75%
RTP.

AND

18 months

(

(

CALLAWAY PLANT 3.4-2 Amendment No. 133



RCS Loops - MODE 3
3.4.5

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 narrow range 12 hours
water levels are 2 4 orequired RCS loops.

SR 3.4.5.3 Verify correct breaker alignment and indicated power 7 days
are available to the required pump that is not in
operation.

CALLAWAY PLANT 3.4-9 Amendment No. 133



______ _RCS Loops - MODE.4
3.4.6

ACTIONS (continued)

CONDITION REQUIRED ACTION TIME

B. Required loops inoperable. B.1 Suspend operations that Immediately
would cause IntroducUon

OR Into the RCS, coolant
with boron concentration

No RCS or RHR loop in less than required to
operation. meet SDM of LCO 3.1.1.

AND

B.2 Initiate action to restore Immediately
one loop to OPERABLE
status and operation.

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 narrow range water levels 12 hours
are 2 49tr required RCS loops.

SR 3.4.6.3 Verify correct breaker alignment and indicated power 7 days
are available to the required pump-that is not in
operation.

(

I. i
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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 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 wide range water level of at least two steam
generators (SGs) shall be 2 66%!.-P .,*,

NOTES
1. The RHR pump of the loop in operation may be removed from

operation for s 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction
into the RCS, coolant with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 100F below
saturation temperature.

2. One required RHR loop may be inoperable for up to 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 any RCS cold leg
temperature s 2750F unless the secondary side water temperature
of each SG Is s 500F above each of the RCS cold leg
temperatures.

4. Al11,RRIF0p .rfib'b e'6vbedfom iperati on during p ann~e'
heldAp , -Whefrot h t one RO; loo1 p JIs ih'olpewi'on

APPLICABILITY: MODE 5 with RCS loops filled.

CALLAWAY PLANT 3.4-12 Amendment No. 149



RCS Loops - MODE 5, Loops Filled
3.4.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours

SR 3.4.7.2 Verify SG secondary side wide range water level is 12 hours
_66* in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and indicated power 7 days
are available to the required RHR pump that Is not in
operation.

(
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RCS Operational LEAKAGE
3.4.13

I 3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE; .

b. I gpm unidentified LEAKAGE;

C. 10 gpm identified LEAKAGE; pnol

.J-~ - A- _ _- . . # r-
_z_--- ....... - -. r - -- - .-- ..-- W.

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

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIREDACTION COMPLETION

A. RCSVLEAKAGE not within A.1 Reduce LEAKAGE to 4 hours
limits for reasons other within limits.
than pressure boundary

er r^$,a7 -9wz rcueA's1LEAKAGE yroly ~l

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

OR

Pressure boundary B.2 Be In MODE 5. 36 hours
EAKAGE exists.

~a e.7/1m*.4- ~ nl7 x
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RCS Operational LEAKAGE
3.4.13

SURVEILLANCE REQUIREMENTS ( i
SURVEILLANCE FREQUENCY

_ . _ .I

SR 3.4.13.1 NOTE----- --
4, Not required to be performed until 12 hours after

bishment ofSeady state opera ion.

bala nce1
,,, .. ,,RCS water inventory balance.

1AA6;1-.
/r,r,l-LrJv 1cA4P-1n'c&
72 hours'Y

SR 3.4.13.2 Verify Mewc gonen-1"r b" 'b W~r ty ;s in 2 cr~zIr. eorJefte With
with !he Seeai Goneolr 4~rdbe Gurveillaie th~e Gieemi

Stsrveilaea-
i;-/,tUI

( I

( ;
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INSERT SR 3.4.13.2

Not required to be performed until 12 hours
after establishment of steady state operation.

__-- - -_ - -- - - - - -____

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



RCS Specific Activity
3.4.16
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Figure 3A.16-1 (page 1 of 1)
Reactor Coolant DOSE EQUIVALENT 1-131 Specific Activity

Limit Versus Percent of RATED THERMAL POWE
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

LCO 3.4.17 SG tube integrity shall be maintained.

AND

All SG tubes satisfying the tube repair criteria shall be plugged in
accordance with the Steam Generator Program.

APPLICABILITY: MODES 1, 2,3, and 4.

ACTIONS
Ho_ __ _------------NO r - - -- -- - -- - -_ __-- -- - - _ - - -

Separate Condition entry is allowed for each SG tube.
_ _ _ _ _ - _ - -- -- -- - -- - - - - - - _ _ _ _ _ _ _ - --- -_ _-

:.CONDITION REQUIRED ACTION COMPLETION TIME
4 4

A. One or more SG tubes
- satisfying the tube

repair criteria and not
plugged in accordance
with the Steam
Generator Program.

A.1

AND

A.2

Verify tube integrity of
the affected tube(s) is
maintained until the next
inspection.

Plug the affected tube(s)
in accordance with the
Steam Generator
Program.

7 days

Prior to entering
MODE 4 following
the next refueling
outage or SG tube
inspection

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

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.

CALLAWAY PLANT 3.4-44 Amendment No.



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS _

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity. in accordance with the In accordance
Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to entering
satisfies the tube repair criteria is plugged in MODE 4
accordance with the Steam Generator following a SG
Program. tube inspection

CALLAWAY PLANT 3.4-45 Amendment No.



* MSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
I OPERABLE Main Steam Safety Valves versus

Maximum Allowable Power

NUMBER OF OPERABLE MSSVs PER MAXIMUM ALLOWABLE POWER
STEAM GENERATOR (% RTP)

4 '85

3 5!r44

2 5 27

I

CALLAWAY PLANT 3.7-3 Amendment No. 136
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

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 Required Frequencies
inservice testing for performing inservice
activities testing activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every

3 months At least once per 92 days
Semiannually or
every 6 months At least once per 184 days

Every 9 months At least once per 276 days
Yearly or annually At least once per 366 days (
Biennially or every
2 years 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 C.ure Program

/~be Integrity of each steam generator shag be demonstrated

.2J7~.-re~e- ss
(continued)

Amendment No. 133CALLAWAY PLANT 6.0G10



INSERT 5.5.9 (Page 1 of 2)

A Steam Generator Program shall be established and implemented to ensure that SG
tube integrity is maintained. In addition, the Steam Generator Program shall include the
following provisions:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the 'as found" condition of the tubing with
respect to the performance criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of the tubing during a SG
inspection outage, as determined from the inservice inspection results or by other
means, prior to the plugging of tubes. Condition monitoring assessments shall be
conducted during each outage during which the SG tubes are inspected or plugged
to confirm that the performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be maintained by,
meeting the performance criteria for tube structural integrity, accident induced
leakage, and operational LEAKAGE.

1 . Structural integrity performance criterion: All inservice steam generator tubes
shall retain structural integrity over the full range of normal operating
conditions (including startup, operation in the power range, hot standby, and
cooldown, and all anticipated transients included in the design specification)
and design basis accidents. This includes retaining a safety factor of 3.0

- (3AP) against burst under normal steady state full power operation primary-
to-secondary pressure differential and a safety factor of 1.4 against burst
applied to the design basis accident primary-to-secondary pressure

.-differentials. Apart from the above requirements, additional loading
conditions associated with the design basis accidents, or combination of
accidents in accordance with the design and licensing basis, shall also be
evaluated to determine if the associated loads contribute significantly to burst
or collapse. In the assessment of tube integrity, those loads that do
significantly affect burst or collapse shall be determined and assessed in
combination with the loads due to pressure with a safety factor of 1.2 on the
combined primary loads and 1.0 on axial secondary loads.

*2. Accident induced leakage performance criterion: The primary to secondary
accident induced leakage rate for any design basis accident, other than a SG
tube rupture, shall not exceed the leakage rate assumed in the accident
analysis in terms of total leakage rate for all SGs and leakage rate for an
individual SG. Leakage is not to exceed 1 gpm total for all four steam
generators.

-3. The operational LEAKAGE performance criterion is specified in LCO 3.4.13,
"RCS Operational LEAKAGE."

c. Provisions for SG tube repair criteria. Tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 40% of the nominal tube wall
thickness shall be plugged.



INSERT 5.5.9 (Page 2 of 2)

d. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
inspection shall be performed with the objective of detecting flaws of any type (e.g.,
volumetric flaws, axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube inlet to the tube-to-
tubesheet weld at the tube outlet, and that may satisfy the applicable tube repair
criteria. The tube-to-tubesheet weld is not part of the tube. In addition to meeting
the requirements of d.1, d.2, and d.3 below, the inspection scope, inspection
methods, and inspection intervals shall be such as to ensure that SG tube integrity
is maintained until the next SG inspection. An assessment of degradation shall be.
performed to determine the type and location of flaws to which the tubes may be
susceptible and, based on this assessment, to determine which inspection

-methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first refueling outage
following SG replacement.

2.." Inspect 100% of the tubes at sequential periods of 144, 108, 72, and,
thereafter, 60 effective full power nmonths. The first sequential period shall be
considered to begin after the first inservice inspection of the SGs. In
addition, inspect 50% of the tubes'by the refueling outage nearest the
'midpoint of the period and the remaining .50% by the refueling outage
nearest the end of the period. No SG shall operate for more than 72
effective full power months or three refueling outages (whichever is less)
without being inspected.

-3. If crack indications are found in any SG tube, then the next inspection for
each SG for the degradation mechanism that caused, the crack indication
shall not exceed 24 effective full power months or one refueling outage
(whichever is less). If definitive information, such as from examination of a
pulled tube, diagnostic non-destructive testing, or engineering evaluation
indicates that a crack-like indication is not associated with a crack(s), then
the indication need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary LEAKAGE. '
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K 5.5.9 $team Generator (SG) Tube Surveillance Proram (continued)

a. Steam Generator Sample Selection and Inspection - Eac .steam
generators tube Integrity shall be determined during sh down by

lecting.and inspecting at least the minimum number I steam
g nerators specified In Table 5.5.9-1.

b. Siea Generator Tube Sample Selection and In cibon - The steam
genernor tube minimum sample size. inspection result classification, and
the corr ponding action required shall be as pecmed in Tables 5.5.9-2
and 55.9-. The inservice inspection of ste generator tubes shall be
performed the frequencies specified in ecification 5.5.9.c and the
inspected tus shall be verified accepta e per the acceptance criteria of
Specification 5 19A. When applying t exceptions of
Specification 5 '.b.1 through 5.5.9.b , previous defects or
imperfections in th area repaired by/leeving are not considered an area
requiring inspection The tubes sel ted or each Inservice inspection
shall include at least. % of the toU number of tubes in all steam
generators; the tubes elected fsthese inspections shall be selected on
a random basis except

1. Where expenences imilar plants .witlh smilar water chemistry
Indicates critical are ;to be inspected, then at least 50% of the
tubes inspected s Il from these critical areas;

2. The first samnple]f tube elected for each Inservice inspection
(subsequent I.h.-pre ce inspection) of each steam generator
shall include:

a) All 6nplugged tuldes t previously had detectable wall
p* etratlons (greater tha 20%),

b) Cubes In those areas wher exverience has indicated
potential problems, and

c) A tube Inspection (pursuant to ecifcation 5.5.9.d.1.h)
shall be performed on each sele d.tube. If any selected
tube does not permit the passage f the eddy current
probe for a tube Inspection, this she be recorded and-an
adjacent tube shall be selected and s bjected to a tube
inspection.

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

CALLAWAY PLANT 5.0-1 I Amendment No. 133
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5.5 Programs and Manuals ,

K> 5.5.9 Steam Generator (SG) TubeSurveillance Program (continued)

a) The tubes selected for these samples include etubes
from those areas oflhe.tube.sheet array whe tubes with
imperfections were previously found, and

b) The inspections Include those portionof the tubes where
imperfections were previously foun

The results o each sample inspection shall be classifld into one of the following
three categori.

* Category Inspection Resufts

C-1 L ss than 5% of the t altubes inspected are degraded
tu s and none of t inspected tubes are defective.

Oneo more tub , but not more than 1% of the total tubes
inspect are fective, or between 5% and 10% of the
total tube n ected are degraded tubes.

More tha of the total tubes inspected are degraded
tubes o orean .1% of the inspected tubes are

K> defe e

Note: In inspections, p viously degraded tubes must exhibit
s nificant (greater th 110%) further wall penetrations to

e Included in the abo percentage calculations.

c. Inspection requencies - The above req inservice inspectlons of
steam ge erator tubes shall be-performed Uthe following frequencies:

1. e first inservice Inspection shall be rformed after 6 Effective
Full Power Months'but wlhiin-24 calencik months of Anitlal
criticality. Subsequent Inservice inspectlo shall be performed at
intervals of not less than 12 nor more than calendar months
after the previous inspection. lf~twoconsecu e inspections not
including the preservice inspection, result In all spection results
falling into the C-I category or if two consecutive: spections
demonstrate that previously observed degradation s not
continued and no additional degradation has occu the
inspection Interval may be extended to a maximum of ce per
40 months;

(continued)
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K<_J 5.5. Steam Generator (SG) Tube Surveillance Program (continued)

2. If the results ,of the Inservice Inspection of a steam enerator
conducted In accordance with Tables 5.5.9-2 an 5 9-3 at
40 month intervals fall in Category C-3, the i ection-frequency
shall be increased to at least once per 20 nths The increase In
inspection frequency shall apply until the bsequent inspections
satisfy the criteria of Specification 5.5.9 i1. The interval may then
be extended to a maximum of once p 40 months; and

Additional, unscheduled inservice sped ions shall be performed
on each steam generator in ac rdance-wilh the first sample
inspection specified in Tables, 5Q-2 and 5.5.9-3 during the
shutdown subsequent to an of the following conditions:

-a Reactor-to.seco ary tube leaks (not including leaks
ornginating Iro ube-to'tube sheet welds) in excess of the
limits of Spa icatlon 3.4.13; or

b) A eism c ccurrence greater than the Operating Basis
Ea qu eor

c) A lo -colant accident requiring actuation of the
En n d Safety Features, or

d) main ste ine or feedwater line break.

d. Acceptane Critena

1 used in this Specificati

a) Imperfection means an ception to the dimensions, finish
or contour of a tube:frori at required by fabrication
drawings or specifications. ddy-current testing Indications
below 20% of the nominal tub wall thickness, if
detectable, may be considered Imperfections;

b) Degradation means a service-inducd cracking, wastage,
wear or general corrosion occurring o -either inside or
outside of a tube or sleeve;

(continued)
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5. .9 Steam Generator (SG) Tube Surveillance Program (continued)

c) Degraded Tube means a tube containing impe ctions
greater than or equal to 20% of the nominal. alithickness
caused by degradation;

d) % Degradation means the percentage fthe tube or sleeve
wall thickness affected or removed degradation;

e) Defect means an imperfection o uch severity that it
exceeds the plugging or repair mit. A tube or sleeve
containing a defect is defecti

f) Plugging.or.Repair.Limit eans the imperfection depth at
or beyond which :the tu shall be removed from service by

-gging or repaired sleeving and is equal to 40% of the
no inal tube wall t kness. The plugging limit for laser
we d sleeves is qual to 39% of the nominal sleeve wall
thickn ss The ugging limit for Electrosleeves is equal to
20% of e no Thal sleeve wall thickness;

g) UIservice e-descnbes the condition of a tube if it leaks
orcontts efect large enough to affect its structural (
"tegn t.ih;.vent of a Operating Basis Earthquake, a
los 6ot1ant.a dent, or a steam line or feedwater line
bre as specifie n 5.5.9.c.3, above;

h) Obe Inspection mea an inspection of the steam
generator tube from th ube end (hot leg side) completely
around the U-bend to the op support of the cold leg. For a
tube repaired by sleeving e tube inspection shall include
the sleeved portion of the tu

i) Preservice Inspection means an nspection ofthe full
length of each-lube in each stea enerator~performed by
eddy current techniques prior to se ce to establish a

/ baseline condition of the tubing. This pection shall be
performed after the field hydrostatic te and prior to initial
POWER OPERATION using the equipm t and
techniques expected to be used during sub equent
inservice inspections; and

(continued)
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5.5 9 Steam Generator (SC

j)

J) Tube Surveillance Program (continued)

Tube Repair refers to a process, that reestablishe ube
serviceability. Acceptable tube repairs will be p- ormed
by the following processes:

1) Laser welded sleeving as descnbe r
Westinghouse Technical Report CAP-I4596-P.
'Laser Welded Elevated Tube: eet:Sleeves For
Westinghouse Model F Stea Generators.' March
1996 (W Proprietary)

2) Electrosleeving as, des ed In Framatome
Technical Report BA - 1021 9P, Revision 4,
12100, Eilectrosleev g Qualifications for PWR
Recirculating Ste Generator Tube Repairo and'
as supplement bhe inrormatlon provided by
\ ULNRG0456 dated November 7, 2001. The
plugging or airlimit for the pressure boundary
ortion of ectrosleeves is determinedto be 20%

bs~rou~gh. of the nominal sleeve wall thickness
(a detmined by NDE). The 20% plugging or
repa imit will apply to inner diameter pits in
Re B and C, however all sleeves with
d -t¢''D flaw indicatlons will be removed from

rv~lcelpe detection.
1

Electrosleeve will not be installed in the outermost
periphery tubes.f The steam generator bundles
where potentiallyt iked'tubes would cause high
axial loads.

k) Degraded Sleeve means a ste e containing Imperfections
greater than 0% but less than 20 of the nominal wall
thickness caused by degradation.

2. The steam generatorstatus shall be determ in afer completing
the corresponding actions (plug or repair by sloe n 1 all tubes
exceeding the plugging or repair limit andail.tubesnontaining
through-wall cracks) required by Tables 5.5.92 andi 9

Re

e contents and frequency of reports concerning the steam generator tu
surveillance program shall be in accordance with Specification 5.6.10.

(continued)
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TABLi E 5.5.9-1 /

MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

N-:ofstarnGe r 0e]; - AnitT~ Three. Fdd TWoi TIhMfd Four_

All Onei Two.: Tw

S~curid & 0S'be~ut Iffsefflicze.nspecfon$- fe' n ~ Qe

TABL ONS

1. The inservice inspection may be limite aone steam generato a rotating schedule encompassing 3 N % of the
tubes (where N is the number -of generators in the plant) iIthesults of the first or previous inspections indicate
that all steam generators 3teurmmin al anner. Note that un somecrrcumstances, the operating
conditions in one or:morearn generators may be found to be more sever:an those in other steam generators.
Under such circua stCes the sample sequence shall be modified to inspect' est severe conditions.

2. The other.stenienetor not inspected during the first inservice inspection shall be !n cted. The third and
sub-sequyer1~ispectons should follow the instructions described in I above.

3. Efof the other two steam generators not inspected during the first inservice Inspections shall bcted during
he second and third inspections. The fourth and subsequent inspections shall follow the Instructions d *bed In 1

above.

(continued)
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TABLE 5.5.962

STEAM GENERATOR TUBE INSPECTION

IST SAMPLE 'INN CTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTiON I
Samoa, Size Result Actqulired Result Action uired Result Action Required.

A minimum of C-1 NoneNA. NA. NA.
S Tubes per C-2 Plug or repair defective C-1 None N.A. N.A.S.G. tubes and Inspect additional

2S tubes in this S.G. 2 Plug or repair defective tubes C-1 Noneand Inspect additional 4S
./ \ tubes in this S.G. C-2 Plug or repaire i defective tubes

C-3 Perform action for
0-3 result of first

/ ~samplef

0-3 Perform action for C sult NA NA.
-w - / . of first sample _ _i

C-3 pect WI tubes In this All other S.G.s
S.G., plug or repair ar C-1 None _ ___NA. Idefective tubes and Inspect
2S tubes In each other S.G. Some S.G.s C-2 Perform action for C-2 result NA. NAbut no additional of second sample
Notification to NRC S.G. are C-3
pursuant to §50.72(b)(2) of

_____ 10 CFR Part 60 __

/ I ..'ontinuev .. .. _ .
.

CALLAWAY PLANT 5.0-17 Amendment No. 13
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TABLE 5.5.9-2

STEAM GENERATOR TUBE INSPECTION
(continued)

1ST SAMPLE INSPECTION 2ND SAMPLE INSP ION 3RD SAMPLE INSPECTION
Sample Size Result Action Required Result Action Required Result Action Required

Ad al S.G. is pensct all tubes In each S.G. N.A. NA.C.3 \ / and plug or repair defective
tubes. Notification to NRC

l / qursuant to §50.72(b)(2) of
I . . . . 1NRPart 50

N
S =3 - % Where N is the number of steam gene rs in the unit, and n is the number of steam geneors inspected

n during an inspection

I
I

I
II

I

I
I '

I
I

(continued) I
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TABLE 5.5.9-3

STEAM GENERATOR REPAIRED TUBE INSPECTION

!

1STSAMP PECTION 2ND SAMPLE PECTION
Sampbl Size Tesuut son Roulred Result Action Required

A minimum of 20% C-1 N N. N.A.of repaired tubes
(1) (2) 

_

C-2 Plug defective repaired tubes C 1 None
and Tnspect 100% of the pial~
tubes In ths S.G Plug defective repaired tubes

C-3 Perform action for C-3 result of
._ _ __ _ _ rt sam ple

C-3 Inspe repaired tubes In this All other S.G.s NoneS. , plug defective tubes and are C-1
,*fpect 20% of the repaired
.tubes In each other S.G. Some S.G.s 0-2 Perform action to2 result of

t prbut no additional first sample
JNotificaton to NRC pursuant to S. G. are C-3

_______ §50.72(b)(2) of 10 CFR Part 50 I_._. ____

/
I

- ~(co ntintu A I--
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I

�TE�

TABLE&55.9-3

WM GENIERATOR REPAIRED l1 TUBEIlNSPECTTI`ON
'(continued)

-.. - '

_ _ _ _ _ _ _ l S t t A I f- p Tt & F 2N D $A M P I s ~ ~ l N
Sar p e i eA~eiture Re uft. Aci nR equk ~d

Addltion G Is.- Inspect allrep frd fubeit ineach
' S .G a n p l u ' d f ~ c { v e u b e s ..

(1) Each repair method is considered a sep Cpopula on for determinatio Mhlal inservice Inspection and scopeexpansion.
(2) The inspection of repaired tubes be performed on tubes from I to 4 steam g tor based on outage plans.

Of/7

/ 
'
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5.5.16 Containment Leakage Rate Testing Program (continued)

2. The visual examination of the steel liner plate inside containment
intended to fulfill the requirements of 10 CFR 50, Appendix J,
Option B testing, Wll be performed in accordance with the
requirements of and frequency specified byASME Section XJ
Code, Subsection IWE, except where relief has been authorized
by the NRC.

5;5.0 b. The peak calculated containment internal pressure for the design basis
loss of coolant accident, Ps, Is 48.1 psig.

C. The maximum allowable containment leakage rate, L, at P., shall be
0.20% of the containment air weight per day.

d. Leakage rate acceptance criteria are:

I Containment leakage rate acceptance criterion is •1.0 L. During
the first unit startup following testing in accordance with this
program, the leakage rate acceptance criteria are < 0.60 L, for the
Type B and C tests and • 0.75 L, for Type A tests;

2. Air lock testing acceptance criteria are:

a) Overall air lock leakage rate is • 0.05 La when tested at
.2 P.;

b) For each door, leakage rate is 5 0.005 L, when pressurized
to 2 10 psig.

e. The provisions orTechnical Specification SR 3.0.2 do not apply to the test
frequencies in the Containment Leakage Rate Testing Program.

f. The provisions of Technical Specification SR 3.0.3 are applicable to the
Containment Leakage Rate Testing Program.

( !i
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3. The unit is excepted from post-modification integrated leakage rate testing
requirements associated with steam generator replacement.



Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.10

.ZVXrsr
5: wie

Steam Generator Tube Inspection Report

/9. Withiln 15 days following the completion of each Inservix i on o
/ \ steam generator tubes, the number of tubes plugged arie in each
/ St~ean generator shall be reported to the CommISSIOn

b. Tlhe c te results of the steam generator t service inspection |
shall be sub to the Commisslon in a port within 12 months
following complet the inspection, is report shall include:

1) Number and extent o and sleeves Inspected,

2) Location and pert of wall this penetration for each
Indication of amperfection, and

3) Ide nU ion of tubes plugged or repaired.

c. Results steam generator tube Inspections, which fall into C ory C-3,
shall reported to the Commission within 30 days and pior to
\ r mption of plant operation. This report shall provide a description
nvestigations conducted to determine cause of the tube degradation an

rrective measures taken to prevent recurrence.
k
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A report shall be submitted within 180 days after the Initial entry into MODE 4 folloving
completion of an inspection performed in accordance with the Specification 5.5.9, Steam
Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG;

b. Active degradation mechanisms found;

c. Nondestructive examination techniques utilized for each degradation mechanism;

d. Location, orientation (if linear), and measured sizes (if available) of service induced
indications;

e. Number of tubes plugged during the Inspection outage for each active degradation
mechanism;

f. Total number and percentage of tubes plugged to date; and

g. The results of condition monitoring, including the results of tube pulls and in-situ
testing.



INSERT 5.6.1 0

A report shall be submitted within 180 days after the initial entry into MODE 4 following
completion of an inspection performed in accordance with the Specification 5.5.9, Steam
Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG;

b. Active degradation mechanisms found;

c. Nondestructive examination techniques utilized for each degradation mechanism;

d. Location, orientation (if linear), and measured sizes (if available) of service induced:
indications;

e. Number of tubes plugged during the inspection outage for each active degradation;
mechanism;

f. Total number and percentage of tubes plugged to date; and

g. The results of condition monitoring, including the results of tube pulls and in-situ
testing.
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Figure 2.1.1-1 (page 1 of 1)
Reactor Core Safety Limits
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION

W. Not used.

X. One or more Containment X.1 Place channel(s) in trip. 6 hours
Pressure - Environmental
Allowance Modifier OR
channel(s) inoperable.

X.2 Be in MODE 3. 12 hours

I
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RTS Instrumentation
3.3.1

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

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE(')

9. PressurizerWater 1° 3 M SR3.3.1.1 •93.8%of
Level - High SR 3.3.1.7 Instrument

SR 3.3.1.10 span

10. Reactor Coolant 1(9) 3 per loop M SR 3.3.1.1 288.8% of
Flow - Low SR 3.3.1.7 Indicated loop

SR 3.3.1.10 flow
SR 3.3.1.16

11. Not Used

12. Undervoltage I W 2/bus M SR 3.3.1.9 210105 Vac
RCPs SR 3.3.1.10

SR 3.3.1.16

13. Underfrequency 1( 2/bus M SR 3.3.1.9 257.1 Hz
RCPs SR 3.3.1.10

SR 3.3.1.16

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

a. Steam 1,2 4 per SG E SR 3.3.1.1 20.6% of
Generator SR 3.3.1.7 Narrow Range
Water Level SR 3.3.1.10 Instrument
Low-Low SR 3.3.1.16 Span
(Adverse
Containment
Environment)

b. Steam 1 °, 2 °P) 4 perSG E SR 3.3.1.1 a 16.6% of
Generator SR 3.3.1.7 Narrow Range
Water Level SR 3.3.1.10 Instrument
Low-Low SR 3.3.1.16 Span
(Normal
Containment
Environment)

(continued)

I

(a) The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
(g) Above the P-7 (Low Power Reactor Trips Block) interlock.
(I) The applicable MODES for these channels In Table 3.3.2-1 are more restrictive.
(m) Not used.
(p) Except when the Containment Pressure - Environmental Allowance Modifier channels in the same protection sets are

tripped.

I
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RTS Instrumentation
3.3.1

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

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE(a)FUNCTION

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

(continued)

c. Not used. I

d. Containment
Pressure -
Environmental
Allowance
Modifier

1,2 4 X SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

s 2.0 psig

15. Not Used

(continued)
(a) The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
(I) The applicable MODES for these channels In Table 3.3.2-1 are more restrictive.
(n) Not used.
(o) Not used. I
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RTS Instrumentation
3.3.1

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

Note 1: OvertemperatureAT

The Overtemperature AT Function Allowable Value shall not exceed the following setpoint by more than 1.23% of AT span
(1.85% RTP).

AT( + SS) 1+ T 3 5 A To KI K 2  (1+ r s)) (1+ rs) -T' +K 3 (P- P)-f(AI

Where: AT is measured RCS AT, F.
ATo is the indicated AT at RTP, OF.
s Is the Laplace transform operator, sec 1.
T is the measured RCS average temperature, F.
T' is the nominal Taon at RTP, • 585.30F.

P is the measured pressurizer pressure, psig.
P' is the nominal RCS operating pressure = 2235 psig.

Kt = 1.1950 K2 = 0.0251/OF K3 = 0.00116/psig
-r1 8sec 7 2 s3sec ,3=0sec
14 2 28 sec rs 5 4 sec Tr = 0 sec

f1(Al) = -0.0325 {21 % + (qt - qb)} when qt - qt < -21% RTP
0% of RTP when -21% RTP s qt - qbt s8% RTP
0.02973 {(q, - qtl) - 8%} when qt - qb > 8% RTP

where q1 and qt. are percent RTP in the upper and lower halves of the core, respectively, and qt + qb
is the total THERMAL POWER In percent RTR

CALLAWAY PLANT 3.3-23 PAmendment No. #::



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 8 of 8)
ReactorTrip System Instrumentation

Note 2: Overoower AT

The OverpowerAT Function Allowable Value shall not exceed the following setpoint by more than 1.21% of AT span
(1.82% RTP).

(l + -r2S)( A~s To{K4 K5 (I 5)1 T7S T-K6 T I+ S -T ]- f2 2(A1)
(1+ T2S) C +r0)(+ 7-7S) T+ Tr6S) ~ +T76S)

Where: AT is measured RCS AT, F.
ATo is the Indicated AT at RTP, OF.
s Is the Laplace transform operator, sec 1.
T is the measured RCS average temperature, F.
T Is the nominal T.\9 at RTP, s 585.30F.

K4 = 1.1073

2 8 sec
T6 = 0 sec

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

\5 = 0.021°F for increasing T.,,
OPF for decreasing Tvg

2 3 sec
T, 2 10 sec

K6 = 0.001 50F when T > T"
0OPFwhenT sTr
¶3 = 0 sec
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION

M. Not used.

N. One or more Containment N.1 Place channel(s) in trip. 6 hours
Pressure - Environmental
Allowance Modifier OR
channel(s) inoperable.

N.2.1 Be in MODE 3. 12 hours

AND

N.2.2 Be in MODE 4. 18 hours

0. One channel inoperable. NOTE
LCO 3.0.4 is not applicable.

0.1 Place channel in trip. 1 hour

AND

0.2 Restore channel to During
OPERABLE status. performance of the

next required COT

(continued)

I
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ESFAS Instrumentation
3.3.2

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

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE("

1. Safety Injection

a. Manual
Initiation

b. Automatic
Actuation
Logic and
Actuation
Relays
(SSPS)

c. Containment
Pressure -
High 1

d. Pressurizer
Pressure -
Low

1,2,3,4

1,2,3,4

1,2,3

1,2,b)

2

2 trains

3

4

B SR 3.3.2.8

C SR 3.3.2.2
SR 3.3.2.4
SR 3.3.2.6
SR 3.3.2.13

D SR 3.3.2.1
SR 3.3.2.5
SR 3.3.2.9
SR 3.3.2.1 0

D SR 3.3.2.1
SR 3.3.2.5
SR 3.3.2.9
SR 3.3.2.10

NA

NA

• 4.5 psig

2Ž1834 psig

e. Steam Line
Pressure -
Low

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

D SR 3.3.2.1
SR 3.3.2.5
SR 3.3.2.9
SR 3.3.2.10

Ž 609 psig(C) I

2. Containment Spray

a. Manual
Initiation

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

B SR 3.3.2.8 NA

b. Automatic
Actuation
Logic and .
Actuation
Relays
(SSPS)

c. Containment
Pressure
High - 3

1,2,3,4

1,2,3

2 trains

4

C SR 3.3.2.2
SR 3.3.2.4
SR 3.3.2.6

E SR 3.3.2.1
* SR 3.3.2.5
SR 3.3.2.9
SR 3.3.2.10

NA

• 28.3 psig

(continued)

(a) The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
(b) Above the P-1I (Pressurizer Pressure) Interlock and below P-11 unless the Function Is blocked.
(c) Time constants used In the lead/ag controller are Ac l50 seconds and g2•5 seconds.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 3 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE(a)

4. Steam Une Isolation

a. Manual Initiation 1,2w, 30 2 F SR 3.3.2.8 NA

b. Automatic 1,2(, 3(0 2 trains G SR 3.3.2.2 NA
Actuation Logic SR 3.3.2.4
and Actuation SR 3.3.2.6
Relays (SSPS)

c. Automatic 1, 2M,3m 2 trains(O) G SR 3.3.2.2 NA
Actuation Logic
and Actuation
Relays (MSFIS)

d. Containment 1,2M, 30) 3 D SR 3.3.2.1 • 18.3 psig
Pressure - High 2 SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.1 0

e. Steam Line
Pressure

(1) Low 1,2 a, 3(b)0) 3 per steam D SR 3.3.2.1 2 609 psig(c)
line SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

(2) Negative 3(9)° 3 per steam D SR 3.3.2.1 • 124 psi(
Rate - High line SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

(continued)

I

(a)
(b)
(C)

(g)

(h)
(i)
(o)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
Above the P-1I (Pressurizer Pressure) Interlock and below P-1I unless the Function is blocked.
Time constants used In the lead/lag controller are ri k 50 seconds and r2 5 seconds.
Below the P-11 (Pressurizer Pressure) Interlock; however, may be blocked below P-11 when safety injection on low
steam line pressure is not blocked.
Time constant utilized In the rate/lag controller Is 2 50 seconds.
Except when all MSIVs are closed.
Each train requires a minimum of two programmable logic controllers to be OPERABLE.
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ESFAS Instrumentation
3.3.2

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

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE(')

5. Turbine Trip and
Feedwater Isolation

a. Automatic 1,2D, 3D 2 trains G SR 3.3.2.2 NA
Actuation Logic SR 3.3.2.4
and Actuation SR 3.3.2.6
Relays (SSPS) SR 3.3.2.14

b. Automatic 1,201,30° 2 trainscO) G SR 3.3.2.2 NA
Actuation Logic
and Actuation
Relays (MSFIS)

c. SG Water Level - 1,20 4 per SG I SR 3.3.2.1 s91.4% of
High High (P-14) SR 3.3.2.5 Narrow Range

SR 3.3.2.9 Instrument
SR 3.3.2.10 Span

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

e. Steam Generator
Water Level
Low-Low(o)

(1) Steam 1, 2(, 3D 4 per SG D SR 3.3.2.1 2 20.6% of
Generator SR 3.3.2.5 Narrow Range
Water Level SR 3.3.2.9 Instrument
Low-Low SR 3.3.2.10 Span
(Adverse
Containment
Environment)

(continued)

I

I

(a)
0)
(o)
(q)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
Except when all MFIVs are closed.
Each train requires a minimum of two programmable logic controllers to be OPERABLE.
Feedwater isolation only.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 5 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE('"

5. Turbine Trip and
Feedwater Isolation

e. Steam Generator
Water Level
Low-Lov/q

(continued)

(2) Steam Generator 1(° 2 0o, 3- 4 per SG D SR 3.3.2.1 a 16.6% of
Water Level SR 3.3.2.5 Narrow Range
Low-Low (Normal SR 3.3.2.9 Instrument
Containment SR 3.3.2.10 Span
Environment)

(3) Not used.

(4) Containment 1, 2a, 3li 4 N SR 3.3.2.1 s 2.0 psig
Pressure - SR 3.3.2.5
Environmental SR 3.3.2.9
Allowance Modifier SR 3.3.2.10

(continued)

I

I

(a)
a)
(k)
(I)
(q)
(r)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
Except when all MFIVs are closed.
Not used.
Not used.
Feedwater isolation only.
Except when the Containment Pressure - Environmental Allowance Modifier channels In the same protection sets are
tripped.

I
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 6 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION SPECIFIED CHANNELS CONDITIONS REQUIREMENTS VALUE(*)

CONDITIONS

6. Auxiliary Feedwater

a. Manual Initiation 1.2,3 I/pump P SR 3.3.2.8 NA

b. Automatic 1,2,3 2 trains G SR 3.3.2.2 NA
Actuation Logic SR 3.3.2.4
and Actuation SR 3.3.2.6
Relays (SSPS)

c Automatic 1,2,3 2 trains Q SR 3.3.2.3 NA
Actuation Logic
and Actuation
Relays (BOP
ESFAS)

d. SG Water Level
Low-Low

(1) Steam 1,2,3 4 per SG D SR 3.3.2.1 20.6% of
Generator SR 3.3.2.5 Narrow Range
Water Level SR 3.3.2.9 Instrument
Low-Low SR 3.3.2.10 Span
(Adverse
Containment
Environment)

(2) Steam I(, 2f, 3( 4 per SG D SR 3.3.2.1 2 16.6% of
Generator SR 3.3.2.5 Narrow Range
Water Level SR 3.3.2.9 Instrument
Low-Low SR 3.3.2.10 Span
(Normal
Containment
Environment)

(continued)

I

I

(a)
(r)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
Except when the Containment Pressure - Environmental Allowance Modifier channels in the same protection sets are
tripped.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 7 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER REQUIRED SURVEILLANCE ALLOWABLE
SPECIFIED CHANNELS CONDITIONS REQUIREMENTS VALUE(*)

CONDITIONS
FUNCTION

6. Auxiliary Feedwater

d. SG Water Level
Low-Low
(continued)

(3) Not Used.

(4) Containment
Pressure -
Environmental
Allowance
Modifier

e. Safety Injection

f. Loss of Offsite
Power

g. Trip of all Main
Feedwater Pumps

I

1,2,3 4 N SR 3.3.2.1 • 2.0 psig
SR 3.3.2.5
SR 3.3.2.9
SR 3.3.2.1 0

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

1,2,3 2 trains R SR 3.3.2.7 NA
SR 3.3.2.10

1,2(n) 2 per pump J SR 3.3.2.8 NA

(continued)

(a)
(k)
(I)
(n)

The Allowable Value defines the limiting safety system setting. See the Bases for the Trip Setpoints.
Not used.
Not used.
Trip function may be blocked Just before shutdown of the last operating main feedwater pump and restored just after
the first main feedwater pump is put Into service following performance of its startup trip test.

I
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

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

LCO 3.4.1 RCS DNB parameters for pressurizer pressure, RCS average
temperature, and RCS total flow rate shall be within the limits specified
below:

a. Pressurizer pressure 2 2223 psig;

b. RCS average temperature < 590.1OF; and

c. RCS total flow rate 2 382,630 gpm.

APPLICABILITY: MODE 1.

NOTE
Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute; or

b. THERMAL POWER step > 10% RTP.

ACTIONS

CONDITION REQUIRED ACTION CO IMETION

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

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is 2 2223 psig. 12 hours

SR 3.4.1.2 Verify RCS average temperature is < 590.1OF. 12 hours

SR 3.4.1.3 Verify RCS total flow rate is 2 382,630 gpm. 12 hours

SR 3.4.1.4 NOTE
Calculated rather than verified by precision heat
balance when performed prior to THERMAL POWER
exceeding 75% RTP.

Verify by precision heat balance that RCS total flow Once after each
rate is 2 382,630 gpm. refueling prior to

THERMAL
POWER
exceeding 75%
RTP.

AND

18 months

I

I
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RCS Loops - MODE 3
3.4.5

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 narrow range 12 hours
water levels are 2 7% for required RCS loops.

SR 3.4.5.3 Verify correct breaker alignment and indicated power 7 days
are available to the required pump that is not in
operation.

I
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RCS Loops - MODE 4
3.4.6

ACTIONS (continued)

CONDITION REQUIRED ACTION TIME

B. Required loops inoperable. B.1 Suspend operations that Immediately
would cause introduction

OR into the RCS, coolant
with boron concentration

No RCS or RHR loop in less than required to
operation. meet SDM of LCO 3.1.1.

AND

B.2 Initiate action to restore Immediately
one loop to OPERABLE
status and operation.

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 narrow range water levels 12 hours
are 2 7% for required RCS loops.

SR 3.4.6.3 Verify correct breaker-alignment and indicated power 7 days
are available to the required pump that is not in
operation.

I

CALLAWAY PLANT 3.4-11 Amendment No. ###



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 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 wide range water level of at least two steam
generators (SGs) shall be 2 86%.

NOTES
1. The RHR pump of the loop in operation may be removed from

operation for • 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction
into the RCS, coolant with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 1 0F below
saturation temperature.

2. One required RHR loop may be inoperable for up to 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 any RCS cold leg
temperature s 2750 F unless the secondary side water temperature
of each SG is < 500 F above each of the RCS cold leg
temperatures.

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

APPLICABILITY: MODE 5 with RCS loops filled.
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RCS Loops - MODE 5, Loops Filled
3.4.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours

SR 3.4.7.2 Verify SG secondary side wide range water level is 12 hours
2 86% in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and indicated power 7 days
are available to the required RHR pump that is not in
operation.

I
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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 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE;

b. 1 gpm unidentified LEAKAGE;

c. 10 gpm identified LEAKAGE; and

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

APPLICABILITY: MODES 1, 2,3, and 4.

I

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION

A. RCS operational A.1 Reduce LEAKAGE to 4 hours
LEAKAGE not within limits within limits.
for reasons other than
pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.

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

B.2 Be in MODE 5. 36 hours
OR

Pressure boundary
LEAKAGE exists.

OR

Primary to secondary
LEAKAGE not within limit.

I

I
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RCS Operational LEAKAGE
3.4.13

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.13.1 NOTES
1. Not required to be performed until 12 hours after

establishment of steady state operation.

2. Not applicable to primary to secondary
LEAKAGE.

Verify RCS operational LEAKAGE Is within limits by 72 hours
performance of RCS water inventory balance.

SR 3.4.13.2 NOTE
Not required to be performed until 12 hours after
establishment of steady state operation.

Verify primary to secondary LEAKAGE is s 150 72 hours
gallons per day through any one SG

I
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

I

I

LCO 3.4.17 SG tube integrity shall be maintained. I

AND I

All SG tubes satisfying the tube repair criteria shall be plugged in
accordance with Steam Generator Program.

APPLICABILITY: MODES 1 2, 3, and 4.

ACTIONS

Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube repair the affected tube(s) is
criteria and not plugged In maintained until the next
accordance with the Steam inspection.
Generator Program.

AND

A.2 Plug the affected tube(s) Prior to entering
in accordance with the MODE 4 following
Steam Generator the next refueling
Program. outage or SG tube

inspection

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

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.

I
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SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with the Steam In accordance with
Generator Program. the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that satisfies the Prior to entering
tube repair criteria is plugged in accordance with the MODE 4 following
Steam Generator Program. a SG tube

inspection

I
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MSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
OPERABLE Main Steam Safety Valves versus

Maximum Allowable Power

NUMBER OF OPERABLE MSSVs PER MAXIMUM ALLOWABLE POWER (% RTP)
STEAM GENERATOR

4 •85

3 •45

2 • 27

I
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.8 Inservice Testing Proaram

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

Required Frequencies
for performing inservice
testing activities

At least once per 7 days
At least once per 31 days

At least once per 92 days

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) Proaram5.5.9 I

A Steam Generator Program shall be established and Implemented to ensure that
SG tube integrity is maintained. In addition, the Steam Generator Program shall
include the following provisions:

a. Provisions for condition monitoring assessments. Condition monitoring
assessment means an evaluation of the "as found" condition of the tubing
with respect to the performance criteria for structural integrity and accident
induced leakage. The Has found" condition refers to the condition of the
tubing during a SG inspection outage, as determined from the inservice
inspection results or by other means, prior to the plugging of tubes.

(continued)
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Programs and Manuals
5.5

5.5 Proarams and Manuals (continued)

5.5.9 Steam Generator (SG) Program (continued)

Condition monitoring assessments shall be conducted during each outage
during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be
maintained by meeting the performance criteria for tube structural integrity,
accident induced leakage, and operational LEAKAGE.

1. Structural Integrity performance criterion: All inservice steam
generator tubes shall retain structural integrity over the full range of
normal operating conditions (including startup, operation in the
power range, hot standby, and cooldown, and all anticipated
transients Included In the design specification) and design basis
accidents. This includes retaining a safety factor of 3.0 (3?P)
against burst under normal steady state full power operation
primary-to-secondary pressure differential and a safety factor of 1.4
against burst applied to the design basis accident primary-to-
secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the
design basis accidents, or combination of accidents in accordance
with the design and licensing basis, shall also be evaluated to
determine if the associated loads contribute significantly to burst or
collapse. In the assessment of tube integrity, those loads that do
significantly affect burst or collapse shall be determined and
assessed in combination with the loads due to pressure with a safety
factor of 1.2 on the combined primary loads and 1.0 on axial
secondary loads.

2. Accident induced leakage performance criterion: The primary to
secondary accident Induced leakage rate for any design basis
accident, other than a SG tube rupture, shall not exceed the leakage
rate assumed in the accident analysis in terms of total leakage rate
for all SGs and leakage rate for an individual SG. Leakage Is not to
exceed I gpm total for all four steam generators.

3. The operational LEAKAGE performance criterion is specified In LCO
3.4.13, "RCS Operational LEAKAGE."

c. Provisions for SG tube repair criteria. Tubes found by inservice inspection
to contain flaws with a depth equal to or exceeding 40% of the nominal tube
wall thickness shall be plugged.

(continued)
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Programs and Manuals
5.5

5.5 Proarams and Manuals (continued)

5.5.9 Steam Generator (SG) Program (continued)

d. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods
of inspection shall be performed with the objective of detecting flaws of any
type (e.g., volumetric flaws, axial and circumferential cracks) that may be
present along the length of the tube, from the tube-to-tubesheet weld at the
tube inlet to the tube-to-tubesheet weld at the tube outlet, and that may
satisfy the applicable tube repair criteria. The tube-to-tubesheet weld is not
part of the tube. In addition to meeting the requirements of d.1, d.2, and d.3
below, the inspection scope, inspection methods, and inspection intervals
shall be such as to ensure that SG tube Integrity is maintained until the next
SG inspection. An assessment of degradation shall be performed to
determine the type and location of flaws to which the tubes may be
susceptible and, based on this assessment, to determine which inspection
methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first refueling
outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 144, 108, 72,
and, thereafter, 60 effective full power months. The first sequential
period shall be considered to begin after the first inservice
Inspection of the SGs. In addition, inspect 50% of the tubes by the
refueling outage nearest the midpoint of the period and the
remaining 50% by the refueling outage nearest the end of the
period. No SG shall operate for more than 72 effective full power
months or three refueling outages (whichever Is less) without being
Inspected.

3. If crack indications are found in any SG tube, then the next
inspection for each SG for the degradation mechanism that caused
the crack indication shall not exceed 24 effective full power months
or one refueling outage (whichever is less). If definitive Information,
such as from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates that a crack-
like indication is not associated with a crack(s), then the indication
need not be treated as a crack.

e. Provisions for monitoring operational primary to secondary LEAKAGE.

(continued)
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Programs and Manuals
5.5

5.5 Proarams and Manuals (continued)

5.5.10 Secondary Water Chemistry Proaram

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. Identification of process sampling points, which shall include monitoring the
discharge of the condensate pumps for evidence of condenser in leakage;

d. Procedures for the recording and management of data;

e. Procedures defining corrective actions for all off control point chemistry
conditions; and

f. 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.

5.5.11 Ventilation Filter Testing Proaram (VFTP)

A program shall be established to implement the following required testing of
Engineered Safety Feature (ESF) filter ventilation systems at the frequencies
specified in Regulatory Guide 1.52, Rev. 2, and uses the test procedure guidance
in Regulatory Guide 1.52, Revision 2, Positions C.5.a, C.5.c and C.5.d.

a. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows a penetration and system
bypass < 1.0% when tested at the system flowrate specified below.

ESF Ventilation System. Flowrate

Control Room Filtration 2000 cfm, ± 200 cfm
Control Room Pressurization 500 cfm, +500, -50 cfm
Emergency Exhaust System 9000 cfm, ± 900 cfm

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.11 Ventilation Filter Testing Proaram (YFTP) (continued)

b. Demonstrate for each of the ESF systems that an inplace test of the
charcoal adsorber shows a penetration and system bypass < 1.0% when
tested at the system flowrate specified below.

ESF Ventilation System Flowrate

Control Room Filtration
Control Room Pressurization
Emergency Exhaust System

2000 cfm, ± 200 cfm
500 cfm, +500, -50 cfm

9000 cfm, ± 900 cfm

c. Demonstrate for each of the ESF systems within 31 days after removal that
a laboratory test of a sample of the charcoal adsorber, when obtained in
accordance with Regulatory Position C.6.b of Regulatory Guide 1.52,
Revision 2, shows the methyl iodide penetration less than the value
specified below when tested in accordance with ASTM D3803-1989 at a
temperature of 300C and the relative humidity specified below.

ESF Ventilation System

Control Room Filtration
Control Room Pressurization
Emergency Exhaust System

Penetration

2.0%
2.0%
2.0%

RH

70%
70%
70%

d. Demonstrate at least once per 18 months 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 at the system
flowrate specified below.

ESF Ventilation System Delta P Flowrate

Control Room Filtration

Control Room Pressurization

Emergency Exhaust System

5.4" WG

5.4" WG

5.4" WG

2000 cfm,
± 200 cfm
500 cfm,

+500,- 50 cfm
9000 cfm,
± 900 cfm

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.11 Ventilation Filter Testing Program (VFTP) (continued)

e. Demonstrate at least once per 18 months that the heaters for each of the
ESF systems dissipate the value specified below when tested in accordance
with ANSI 510-1975 and corrected to design nameplate voltage settings.

ESF Ventilation System Wattage

Control Room Pressurization 15 ± 2 KW
Emergency Exhaust System 37 ± 3 KW

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test
frequencies.

5.5.12 Exolosive Gas and Storage Tank Radioactivity Monitoring Proaram

This program provides controls for potentially explosive gas mixtures contained in
the Gaseous Radwaste System, the quantity of radioactivity contained in gas
storage tanks and the quantity of radioactivity contained in unprotected outdoor
liquid storage tanks. The gaseous radioactivity quantities shall be determined
following the methodology in Branch Technical Position (BTP) ETSB 11 -5,
"Postulated Radioactive Release due to Waste Gas System Leak or Failure,
Revision 0". The liquid radwaste quantities shall be determined in accordance with
Standard Review Plan, Section 15.7.3, "Postulated Radioactive Release due to
Tank Failures, Revision 2".

The program shall include:

a. The limits for concentrations of hydrogen and oxygen in the Gaseous
Radwaste System and a surveillance program to ensure the limits are
maintained. Such limits shall be appropriate to the system's design criteria
(i.e., whether or not the system is designed to withstand a hydrogen
explosion);

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 2 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 the outdoor liquid radwaste tanks listed below that are not

(continued)
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5.5.12 Explosive Gas and Storaae Tank Radioactivity Monitoring Program (continued)

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 System is less than the quantities
determined in accordance with the Standard Review Plan, Section 15.7.3:

a. Reactor Makeup Water Storage Tank,
b. Refueling Water Storage Tank,
c. Condensate Storage Tank, and
d. Outside temporary tanks, excluding demineralizer vessels and the

liner being used to solidify radioactive waste.

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.

5.5.13 Diesel Fuel Oil Testing Proaram

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 criteria, all in accordance with applicable
ASTM Standards. The purpose of the program is to establish the following:

a. Acceptability of new fuel oil for use prior to addition to storage tanks by
determining that the fuel oil has:

1. an API gravity or an absolute specific gravity within limits,

2. a flash point and kinematic viscosity within limits for ASTM 2D fuel oil,
and

3. a water and sediment content within limits for ASTM 2D fuel oil.

b. Other properties for ASTM 2D fuel oil are analyzed within 31 days following
sampling and addition of new fuel oil to storage tanks; and

c. Total particulate concentration of the stored fuel oil is • 10 mg/l when tested
every 31 days based on applicable ASTM D-2276 standards.

d. The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Diesel Fuel
Oil Testing Program test frequencies.

(continued)
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5.5.14 Technical Specifications (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 require 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 requires NRC approval
pursuant to 10 CFR 50.59.

c. The Bases Control Program shall contain provisions to ensure that the
Bases are maintained consistent with the FSAR.

d. 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).

5.5.15 Safety Function Determination Proaram (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;

(continued)
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5.5.15 Safety Function Determination Proaram (SFDP) (continued)

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, a safety
function assumed in the accident 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

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 Containment Leakaae Rate Testing Proaram

a. A program shall be established to implement the leakage rate testing of the
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, as modified by the following exceptions:

1. The visual examination of containment concrete surfaces intended
to fulfill the requirements of 10 CFR 50, Appendix J, Option B testing,
will be performed in accordance with the requirements of and
frequency specified by ASME Section Xl Code, Subsection IWL,
except where relief has been authorized by the NRC.

(continued)
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5.5.16 Containment Leakage Rate Testing Program (continued)

2. The visual examination of the steel liner plate inside containment
intended to fulfill the requirements of 10 CFR 50, Appendix J, Option
B testing, will be performed in accordance with the requirements of
and frequency specified by ASME Section Xl
Code, Subsection IWE, except where relief has been authorized by
the NRC.

3. The unit is excepted from post-modification integrated leakage rate
testing requirements associated with steam generator replacement.

b. The peak calculated containment internal pressure for the design basis loss
of coolant accident, Pa. is 48.1 psig.

c. The maximum allowable containment leakage rate, La, at P,, shall be 0.20%
of the containment air weight per day.

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is < 1.0 La. During
the first unit startup following testing in accordance with this
program, the leakage rate acceptance criteria are < 0.60 La for the
Type B and C tests and s 0.75 La for Type A tests;

2. Air lock testing acceptance criteria are:

a) Overall air lock leakage rate is • 0.05 La when tested at 2 Pa;

b) For each door, leakage rate is • 0.005 La when pressurized
to> 2 0 psig.

e. The provisions or Technical Specification SR 3.0.2 do not apply to the test
frequencies in the Containment Leakage Rate Testing Program.

f. The provisions of Technical Specification SR 3.0.3 are applicable to the
Containment Leakage Rate Testing Program.
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5.6 Reporting Requirements

The following reports shall be submitted in accordance with 10 CFR 50.4.

5.6.1 OccuDational Radiation ExDosure Report

A tabulation on an annual basis of the number of station, utility, and other personnel
(including contractors), for whom monitoring was performed, receiving an annual
deep dose equivalent > 100 mrems and the associated collective deep dose
equivalent (reported in person-rem) according to work and job functions (e.g.,
reactor operations and surveillance, inservice inspection, routine maintenance,
special maintenance, waste processing, and refueling). This tabulation
supplements the requirements of 10 CFR 20.2206. The dose assignments to
various duty functions may be estimated based on pocket ionization chamber,
thermoluminescence dosimeter (TLD), electronic dosimeter, or film badge
measurements. Small exposures totalling < 20% percent of the individual total dose
need not be accounted for. In the aggregate, at least 80% percent of the total deep
dose equivalent received from external sources should be assigned to specific
major work functions. The report covering the previous calendar year shall be
submitted by April 30 of each year.

5.6.2 Annual Radiological Environmental ODeratina Renort

The Annual Radiological Environmental Operating Report covering the operation of
the unit during the previous calendar year shall be submitted by May I of each
year. The report shall include summaries, interpretations, and analyses of trends of
the results of the radiological environmental monitoring program for the reporting
period.

The material provided shall be consistent with the objectives outlined in the Offsite
Dose Calculation Manual (ODCM), and in 10 CFR 50, Appendix I, Sections IV.B.2,
IV.B.3, and IV.C.

The Annual Radiological Environmental Operating Report shall include the results
of analyses of all radiological environmental samples and of all environmental
radiation measurements taken during the period pursuant to the locations specified
in the table and figures in the ODCM, as well as summarized and tabulated results
of these analyses and measurements in a format similar to the table in the
Radiological Assessment Branch Technical Position, Revision 1, November 1979. In
the event that some individual results are not available for inclusion with the report,
the report shall be submitted noting and explaining the

(continued)
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5.6.2 Annual Radiological Environmental Operating Report (continued)

reasons for the missing results. The missing data shall be submitted in a
supplementary report as soon as possible.

5.6.3 Radioactive Effluent Release Report

The Radioactive Effluent Release Report covering the operation of the unit during
the previous year shall be submitted prior to May 1 of each year. in accordance with
10 CFR 50.36a. The report shall include a summary of the quantities of radioactive
liquid and gaseous effluents and solid waste released from the unit. The material
provided shall be consistent with the objectives outlined in the ODCM and Process
Control Program and in conformance with 10 CFR 50.36a and 10 CFR Part 50,
Appendix I, Section IV.B.1.

5.6.4 Monthly Operating Reports

Routine reports of operating statistics and shutdown experience shall be submitted
on a monthly basis no later than the 1 5th of each month following the calendar
month covered by the report.

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each reload cycle, or prior
to any remaining portion of a reload cycle, and shall be documented in the
COLR for the following:

1. Moderator Temperature Coefficient limits in Specification 3.1.3,

2. Shutdown Bank Insertion Limit for Specification 3.1.5,

3. Control Bank Insertion Limits for Specification 3.1.6,

4. Axial Flux Difference Limits for Specification 3.2.3,

5. Heat Flux Hot Channel Factor, FQ(Z) FORTP, K(Z), W(Z) and F0
Penalty Factors for Specification 3.2.1,

6. Nuclear Enthalpy Rise Hot Channel Factor F^H, FAHRTP, and Power
Factor Multiplier, PFH, limits for Specification 3.2.2.

7. Shutdown Margin Limits for Specifications 3.1.1, 3.1.4, 3.1.5, 3.1.6,
and 3.1.8.

(continued)
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5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

b. The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC, specifically those
described in the following documents:

1. WCAP-9272-P-A, 'WESTINGHOUSE RELOAD SAFETY
EVALUATION METHODOLOGY", July 1985 (W Proprietary).

2. WCAP-1 0216-P-A, REV. 1A, 'RELAXATION OF CONSTANT AXIAL
OFFSET CONTROL AND FQ SURVEILLANCE TECHNICAL
SPECIFICATION,' February 1994 (W Proprietary).

3. WCAP-10266-P-A, REV. 2, "THE 1981 VERSION OF
WESTINGHOUSE EVALUATION MODEL USING BASH CODE,"
March 1987 (W Proprietary).

4. NRC Safety Evaluation Reports dated July 1, 1991, "Acceptance for
Referencing of Topical Report WCAP-12610 'VANTAGE + Fuel
Assembly Reference Core Report' (TAC NO 77268)," and
September 15, 1994, "Acceptance for Referencing of Topical Report
WCAP-12610, Appendix B, Addendum 1, 'Extended Burnup Fuel
Design Methodology and ZIRLO Fuel Performance Models' (TAC
No. M86416)" (WCAP-12610-P-A).

c. The core operating limits shall be determined such that all applicable limits
(e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS REPORT
(PTLR)

a. * RCS pressure and temperature limits for heat up, cooldown, low
temperature operation, criticality, hydrostatic testing and PORV lift setting as
well as heatup and cooldown rates shall be established and documented in
the PTLR for the following:

(continued)
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5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS REPORT
(PTLR) (continued)

1. Specification 3.4.3, 'RCS Pressure and Temperature (PIT) Limits,"
and

2. Specification 3.4.12, 'Cold Overpressure Mitigation System
(COMS)."

b. The analytical methods used to determine the RCS pressure and
temperature and COMS PORV limits shall be those previously reviewed and
approved by the NRC, specifically those described in the following
documents:

1. NRC letter, CALLAWAY PLANT, UNIT 1 - ISSUANCE OF
AMENDMENT RE: PRESSURE TEMPERATURE LIMITS REPORT
(TAC NOS. MA5631 and MA7287), dated March 24, 2000.

2. WCAP-14040-NP-A, Revision 2, "Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS Heatup and
Cooldown Limit Curves, January, 1996".

c. The PTLR shall be provided to the NRC upon issuance for each reactor
vessel fluence period and for any revision or supplement thereto.

Not used.

PAM Regort

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.

Not used.

5.6.7

5.6.8

5.6.9

(continued)
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5.6.10 Steam Generator Tube Inspection Renort

A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with the Specification
5.5.9, Steam Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG;

b. Active degradation mechanisms found;

c. Nondestructive examination techniques utilized for each degradation
mechanism;

d. Location, orientation (if linear), and measured sizes (if available) of service
induced indications;

e. Number of tubes plugged during the inspection outage for each active
degradation mechanism;

f. Total number and percentage of tubes plugged to date; and

g. The results of condition monitoring, including the results of tube pulls and
in-situ testing.

__ __ - ---
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5.7 High Radiation Area

As provided in paragraph 20.1601(c) of 10 CFR Part 20, the following controls shall be applied to
high radiation areas in place of the controls required by paragraph 20.1601 (a) and (b) of 10 CFR
Part 20:

5.7.1 High Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at
30 Centimeters from the Radiation Source or from any Surface Penetrated by the
Radiation:

a. Each entryway to such an area shall be barricaded and conspicuously
posted as a high radiation area. Such barricades may be opened as
necessary to permit entry or exit of personnel or equipment;

b. Access to, and activities in, each such area shall be controlled by means of
Radiation Work Permit (RWP) or equivalent that includes specification of
radiation dose rates in the immediate work area(s) and other appropriate
radiation protection equipment and measures.

c. Individuals qualified in radiation protection procedures and personnel
continuously escorted by such individuals may be exempted from the
requirement for an RWP or equivalent while performing their assigned
duties provided that they are otherwise following plant radiation protection
procedures for entry to, exit from, and work in such areas.

d. Each individual or group entering such an area shall possess:

1. A radiation monitoring device that continuously displays radiation
dose rates in the area; or

2. A radiation monitoring device that continuously integrates the
radiation dose rates in the area and alarms when the device's dose
alarm setpoint is reached, with an appropriate alarm setpoint, or

3. A radiation monitoring device that continuously transmits does rate
and cumulative dose rate information to a remote receiver monitored
by radiation protection personnel responsible for controlling
personnel radiation exposure within the area, or

4. A self-reading dosimeter (e.g., pocket ionization chamber or
electronic dosimeter) and

(continued)
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5.7.1 High Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at
30 Centimeters from the Radiation Source or from any Surface Penetrated by the
Radiation: (continued)

(i) Be under the surveillance, as specified in the RWP or equivalent,
while in the area, of an individual qualified in radiation protection
procedures, equipped with a radiation monitoring device that
continuously displays radiation dose rates in the area; who is
responsible for controlling personnel exposure within the area, or

(ii) Be under the surveillance as specified in the RWP or equivalent,
while in the area, by means of closed circuit television, of personnel
qualified in radiation protection procedures, responsible for
controlling personnel radiation exposure in the area, and with the
means to communicate with individuals in the area who are covered
by such surveillance.

e. Except for individuals qualified in radiation protection procedures, entry into
such areas shall be made only after dose rates in the area have been
determined and entry personnel are knowledgeable of them.

5.7.2 High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 Centimeters
from the Radiation Source or from any Surface Penetrated by the Radiation. but
less than 500 rads/hour at 1 Meter from the Radiation Source or from any Surface
Penetrated by the Radiation:

a. Each entryway to such an area shall be conspicuously posted as a high
radiation area and shall be provided with a locked or continuously guarded
door or gate that prevents unauthorized entry, and, in addition:

1. All such door and gate keys shall be maintained under the
administrative control of the Shift Supervisor/Operating Supervisor
or Health Physics Supervision, or his or her designee.

2. Doors and gates shall remain locked except during periods of
personnel or equipment entry or exit.

b. Access to, and activities in, each such area shall be controlled by means of
an RWP or equivalent that includes specification of radiation dose rates in
the immediate work area(s) and other appropriate radiation protection
equipment and measures.

(continued)
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5.7.2 Hiah Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 Centimeters
from the Radiation Source or from any Surface Penetrated by the Radiation. but
less than 500 rads/hour at 1 Meter from the Radiation Source or from any Surface
Penetrated by the Radiation: (continued)

c. Individuals qualified in radiation protection procedures may be exempted
from the requirement for an RWP or equivalent while performing radiation
surveys in such areas provided that they are otherwise following plant
radiation protection procedures for entry to, exit from, and work in such
areas.

d. Each individual or group entering such an area shall possess:

1. A radiation monitoring device that continuously integrates the
radiation rates in the area and alarms when the device's dose alarm
setpoint is reached, with an appropriate alarm setpoint, or

2. A radiation monitoring device that continuously transmits dose rate
and cumulative dose information to a remote receiver monitored by
radiation protection personnel responsible for controlling personnel
radiation exposure within the area with the means to communicate
with and control every individual in the area, or

3. A self-reading dosimeter (e.g., pocket ionization chamber or
electronic dosimeter) and

(i) Be under the surveillance, as specified in the RWP or
equivalent, while in the area, of an individual qualified in
radiation protection procedures, equipped with a radiation
monitoring device that continuously displays radiation dose
rates in the'area; who is responsible for controlling
personnel exposure within the area, or

(ii) Be under the surveillance as specified in the RWP or
equivalent, while in the area, by means of closed circuit
television, of personnel qualified in radiation protection
procedures, responsible for controlling personnel radiation
exposure in the area, and with the means to communicate
with and control every individual in the area, or

4. In those cases where options (2) and (3), above, are impractical or
determined to be inconsistent with the 'As Low As is Reasonably

(continued)
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5.7.2 High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 Centimeters
from the Radiation Source or from any Surface Penetrated by the Radiation. but
less than 500 rads/hour at 1 Meter from the Radiation Source or from any Surface
Penetrated by the Radiation: (continued)

Achievable' principle, a radiation monitoring device that continuously
displays radiation dose rates in the area.

e. Except for individual qualified in radiation protection procedures or
personnel continuously escorted by such individuals, entry into such areas
shall be made only after dose rates in the area have been determined and
entry personnel are knowledgeable of them.

f. Such individual areas that are within a larger area, such as PWR
containment, where no enclosure exists for the purpose of locking and
where no enclosure can reasonably be constructed around the individual
area need not be controlled by a locked door or gate nor continuously
guarded, but shall be barricaded, conspicuously posted, and a clearly
visible flashing light shall be activated at the area as a warning device.
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Reactor Core SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND GDC 10 (Ref. 1) requires that specified acceptle fuel design limits are
not exceeded during steady state operation, n mal operational
transients, and anticipated operational occurre ces (AOOs). This is
accomplished by having a departure from nuc boiling (DNB) design
basis, which __=s hat the minimum departure
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The restrictions of this SL prevent overheating of the fuel and cladding, as
well as possible cladding perforation, that would result in the release of
fission products to the reactor coolant. Overheating of the fuel is
prevented by maintaining the steady state peak linear heat rate (LHR)
below the level at which fuel centerline melting occurs. Overheating of the
fuel cladding Is prevented by restricting fuel operation to within the
nucleate boiling regime, where the heat transfer coefficient is large and
the cladding surface temperature is slightly above the coolant saturation

. .. .. e~i-g; ;;.-;!<;-;.v. *R :.;:;;~2.: 4- . (continued)
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INSERT B 2.1.1

In meeting this design basis, for Revised Thermal Design Procedure (RTDP) analyses,
uncertainties in plant operating parameters, nuclear and thermal parameters, fuel
fabrication parameters, computer codes, and DNB correlation (WRB-2) predictions are
combined statistically to obtain the overall DNBR uncertainty factor. This DNBR
uncertainty factor is used to define the design limit DNBR, which corresponds to a 95%
probability with 95% confidence that DNB will not occur~on the limiting fuel rods during
Condition I and 11 events. Since the parameter uncertainties are considered in
determining the RTDP design limit DNBR values, the plant safety analyses are
performed using input parameters at their nominal values.



Reactor Core SLs
B 2.1.1

BASES

BACKGROUND
(continued)

temperature. Fuel centerline melting occurs when the local LHR, or
power peaking, in a region of the fuel is high enough to cause the fuel
centerline temperature to reach the melting point of the fuel. Expansion of
the pellet upon centerline melting may cause the pellet to stress the
cladding to the point of failure, allowing an uncontrolled release of activity
to the reactor coolant. Reference 6 further discusses the fuel centerline
temperature design basis.

Operation above the boundary of the nucleate boiling regime could result
in excessive cladding temperature because of the onset of DNB and the
resultant sharp reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding water
(zirconium water) reaction may take place. This chemical reaction results
in oxidation of the fuel cladding to a structurally weaker form. This weaker
form may lose is Integrity, resulting in an uncontrolled release of activity
to the reactor coolant.

The proper functioning of the Reactor Protection System (RPS) and
steam generator safety valves prevents violation of the reactor core SLs.

APPLICABLE
SAFETY
ANALYSES

The fuel cladding must not sustain damage as a result of normal
operation and AOOs. The reactor core SLs are established to preclude
violation of the following fuel design criteria:

a. There must be at least 95% probability at a 95% confidence level
(the 95/95 DNB criterion) that thehot fuel rod in the core does not
experience DNB; and h;mi471

b. The hot fuel pellet in the core must not experience centerline fuel
melting.

The Reactor Trip System Allowable Values in Table 3.3.1-1, in
combination with all the LCOs, are designed to prevent any anticipated
combination of transient conditions for Reactor Coolant System (RCS)
temperature, pressure, RCS flow, AI, and THERMAL POWER level that
would result In a departure from nucleate boiling ratio (DNBR) of less than
the DNBR limit and preclude the existence of flow Instabilities.

Protection for these reactor core SLs Is provided by the steam generator
safety valves and the following automatic reactor trip functions:

a. High pressurizer pressure trip;

*- -:. -: _: (continued)
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RTS Instrumentation
- -3 - -1 -

BASES

BACKGROUND
(continued)

Trip Setpoints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the "as left" value
is within the two-sided tolerance band fo~calibration accuracy,(IypieeIly.-
a -a -1.1A- L J

Iw rrv7-A rACK

The Trip Setpoints Isted in Table B 3.3.1-1 and used In the bistables are
based on the analytal limits stated in Reference 2. The selection of
these Trip Setpoints such that adequate protection is provided when all
sensor and processin time delays are taken into account. To allow for
calibration tolerances, strumentation uncertainties, instrument drift, and

a aa -E environment e for those RTS channels that must function in
harsh environments as d fined by 10 CFR 50.49 (Ref. 4), theAlaweve-

specified in Table .3.1-1 in.O tho zmpanyi, LefCare
conservatively adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip Setpoints,
including their explicit uncertainties, is provided in Reference 6. The
actual nominal Trip Setpoint entered into the bistable is mota dservative
than that sperofied by the Allowable Value to account h or ch LO s In
random measurement errors detectable by a COTdesigned)

the measured selpoint does not exceed the Allowablaue the bistable
is considered OPERABLE. (a A IEVS -r

8 :L: 3, 1A
Selpoints in accordance with the Allowable Value ensure that design limits
are not violated during AOOs (and that the consequences of DBAs will be
acceptable, providing the unit is operated from within the LCOs at the
onset of the AOO or DBA and the equipment functions as designed).
Note that in the accompanying LCO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.

(

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

scion.
; e alp aCCoy Ay1A LCO) ex eof4 4 Ar Fucfo~inr /4..4 dA( M

The Allowable VaVues listed in Table 3.3.1-tYare based on the
methodology described in Reference 6, and reviewed in support of
Amendments 15, 43, 57, 84, 102, and 125, which incorporates all of the
known uncertainties applicable for each channel. The magnitudes of
these uncertainties are factored into the determ !tion of each Trip
Setpoint. All field sensors and signal processip equipment for these

(contnued)
.. .. _ .. .. .. . ... . .. .
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INSERT B 3.3.1 A

The methodology used to calculate the Trip Setpoints for Functions 14.a and 14.b in
Table B 3.3.1-1 is described in Reference 17. This is the same basic square root sum of
the squares (SRSS) methodology described in References 6 and 18 (Reference 18 was
reviewed and approved by NRC in support of Callaway Amendment 125 dated April 13,
1998), but with the inclusion of refinements to better reflect plant calibration practices
and equipment performance. These refinements include the incorporation of a sensor
reference accuracy term to address repeatability effects when performing a single pass
calibration (i.e., one up and one down pass at several points verifies linearity and
hysteresis, but not repeatability). In addition, sensor and rack error terms for calibration
accuracy and drift are grouped in the Channel Statistical Allowance equation with their
dependent M&TE terms, then combined with the other independent error terms using the
SRSS methodology.

INSERT B 3.3.1 B

The Allowable Values for Functions 14.a and 14.b in the accompanying LCO are based
on the Trip Setpoints and are determined by subtracting the rack calibration accuracy
from the Trip Setpoint.
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BASES

APPLICABLE 9. Pressurizer Water Level -High (continued)
K>J SAFETY

ANALYSES, pressure overshoot due to level channel failure cannot cause the
LCO, AND safety valve to lift before reactor high pressure trip.
APPLICABILITY

In MODE 1, when there is a potential for overfilling the pressurizer,
the Pressurizer Water Level - High trip must be OPERABLE. This
trip Function is automatically enabled on increasing power by the
P-7 interlock. On decreasing power, this trip Function is
automatically blocked below P-7. Below the P-7 setpoint,
transients that could raise the pressurizer water level will be slow
and the operator will have sufficient time to evaluate unit
conditions and take corrective actions.

10. Reactor Coolant Flow - Low

The Reactor Coolant Flow - Low trip Function ensures that
protection is provided against violating the DNBR limit due to low
flow in one or more RCS loops, while avoiding reactor trips due to
normal variations in loop flow. Above the P-7 setpoint, the reactor
trip on low flow in two or more RCS loops is automatically
enabled. Above the P-8 setpoint, a loss of flow in any RCS loop
will actuate a reactor trip. Each RCS loop has three flow detectors
to monitor flow. The fow signals are not used for any control
system input.

K> The LCO requires three Reactor Coolant Flow - Low channels per
loop to be OPERABLE in MODE 1 above P-7 (two-out-of-three trip
logic). The Trip Setpoint is . 90% of 'op imumnzj1iccsu-J

;Flcw (MM.W- a6,6OO nprq). - drc IiW7fv 9-ow,

In MODE I above the P-8 selpoint, a loss of flow in one RCS loop
' ~3, x / Ccould result in DNB conditions in the core because of the higher

power level. In MODE I below the P-8 setpoint and above the P-7
setpoint, a loss of flow in two or more loops is required to actuate
a reactor trip because of the lower power level and the greater
margin to the design limit DNBR. Below the P-7 setpoint, all
reactor trips on low flow are automatically blocked since there Is
insufficient heat production to generate DNB conditions.

11 Not used.

12. Undervoltage Reactor Coolant Pumps

The Undervoltage RCP reactor trip Function ensures that
protection Is provided against violating the DNBR limit due to a

a~ ;,:.'.y:.- ':'": -:'2<2.'> '." ,'? ." ";; '' -. (continued)
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At the beginning of each cycle the plant will normalize the RCS flow transmitters during
steady state, normal operating pressure, normal operating temperature (NOP/NOT)
conditions such that they indicate at 100% flow in each respective loop, then verify the
loop flow indications at an intermediate plateau and again at 100% rated thermal power.
The bistables for the low RCS flow trip function are calibrated separately to verify that
they are set at the nominal trip setpoint of 90% of span, which is based on the indicated
flow input from the RCS flow transmitters.
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BASES

APPLICABLE 13. Underfrequency Reactor Coolant Pumps (continued)
SAFETY
ANALYSES, 57.2 Hz. The time delay set on the underfrequency relay prevents
LCO, AND spurious trips caused by transient frequency perturbations. This
APPLICABILITY trip Function will generate a reactor trip before the Reactor

Coolant Flow - Low Trip Setpolnt is reached.

The LCO requires two Underfrequency RCP channels per bus to
be OPERABLE, a total of four channels. The Trip Setpoint is
2 57.2 Hz.

In MODE I above the P-7 setpoint, the Underfrequency RCP trip
must be OPERABLE. Below the P-7 setpoint, all reactor trips on
loss of flow are automatically blocked since the core is not
producing sufficient power to generate DNB conditions. Above the
P-7 setpoint, the reactor trip on Underfrequency-RCPs is
automatically enabled.

14. Steam Generator Water Level - Low Low

The SG Water Level - Low Low trip Function ensures that
protection is provided against a loss of heat sink and actuates the
AFW System prior to uncovering the SG tubes. The SGs are the
heat sink for the reactor. In order to act as a heat sink, the SGs
must contain a minimum amount of water. A narrow range low low
level In any SG Is indicative of a loss of heat sink for the reactor.
The level transmitters also provide Input to the SG Level Control
System. Therefore, the actuation logic must be able to withstand
an input failure to the control system, which may then require the
protection function actuation, and a single'failure in the other
channels providing the protection function actuation. This
Function also performs the ESFAS function of starting the AFW
pumps on low low SG level. As discussed in Reference 7, the SG
Water Level - Low Low trip function has been modified to allow a
lower Trip Setpoint under normal containment environmental
conditionson" ayed t-`pvwh9n I-ERAA. PQ'AXR ic loco

*tha or ~qual io 22_.11 1.. . The EAM19-circuitry reduces the
potential for Inadvertent trips via the Environmental Allowance
Modifier (EAM), enabled on containment pressure exceeding is
setpoil#nd !hT T Time Doba I1..), _ zbling timo d1laYG

0pondeont cn boe!_Tas listed in Table B 3.3.1-1. Because the
SG Water Level transmitters (dip cells) are located inside
containment, they may experience adverse environmental
conditions due to a feedline break. The EAM function Is used to
monitor the presence of adverse containment conditions (elevated

a-* I ). , i . A ~ **. e "- 'ta ' - l.X*_ ; _ *-(continued)
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BASES

APPLICABLE
SAFETY
ANALYSES,
100, AND
APPLICABILITY

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

pressure) and enables the Steam Generator Water Level
Low-Low (Adverse) trip setpoint to reflect the increased
transmitter uncertainties due to this harsh environment The EAM
enables a lower Steam Generator Water Level - Low-Low
(Normal) trip setpoint when these conditions are not present, thus
allowing more margin to trip for normal operating conditions. .#ie
TID delay9;roaoto trp on SC Wafff~ heyel Low Low, thoFoby-
-pwu~leirn addieinal oper.ations8: marginH dtiriun early powe
28coCon WG y 1O~i~o the ape *to tie to reoe !eye! when tho-
_grimngU cirle load jr s.fiit, rnl to not roqguiro an ccdirU;, p.

ThoTTDconin'~''~' ~n~n~or pimor;idaopowor uoing \eorcol
-.. %- %.,lA 4^1

spegifiG Yelues Fo; ATz. di...u. se undr -hXOaTrnd 0PAT

incoacngFewer- If the EAM -ei-FF9i rip functio 94eeA4.r
Inoperable required channels, it is acceptable to place the
inoperable channels in the tripped condition and continue
operation. Placing the Inoperable channels in the trip mode
enables the Steam Generator Water Level - Low-Low (Adverse)
function, for the EAM, 4or rSeaocth trivj j-., H.1 the ffET . If the
Steam Generator Water Level - Low-Low (Normal) trip function
has an inoperable required channel, the inoperable channel must
be tripped, subject to the LCO Applicability footnote.

(

CŽ:21.o a P, #IZ>17,~

The LCO requires four channels of SG Water Level - Low Low per
SG to be OPERABLE because these channels are shared
between protection and control. All SG Water Level-Low Low
reactor trip Functions use two-out-of-four logic. As with other
protection functions, the single failurV criterion applies. The Trip
Setpoints for the SG Water Level Low-Low (Adverse Containment
Environment) and (Nor7Gf Containment Environment) bistables
are; -2;-G% nd* 4. 76Wof narrow range span, respectively. The-
-TriP s-t ; 1 1  Li -. io 'o o A.T (Poewer 1) -and (Power-2) bletablet,

Egqu~:alzem t22.44144TPr, recsteeley, with ooereependlmq trip,
Mim g e_5oriye o 232 seorendc and5 • 22 secondo. The Trip
Setpoint for the Containment Pressure - Environmental Allowance
Modifier blstables Is :5 1.5 psig.

In MODE I or 2, when the reactor requires a heat sink, the SG
Water Level - Low Low trip must be OPERABLE. The SG Water
Level Low-Low (Normal Containment Environment) channels do
not provide protection when the Containment Pressure -

(continued)
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ACTIONS
(continued)

W.iI and W.2

prtio Ofp o ttehe Dp Time Delay ATTD) circu lry enabled forte
Pwter Level - Low Low teip Function when THERMAL sEt are
eithertheaP to 22.41w o RTP in MODES o and 2. With one the
Vesselponduin alent (Power-1, Power-2) channel(s) pno tectho
associated AT channel(s) must be paced in the to coircuitr
within 6 hours. Inoperability impactssthe Power-)and Ver-2
portions of the - uu ry(e.g., Vessel AT RD*lure), both fti
Power-1 and Power- pbles an t aff fetion set(s) are
placed in the tipped nchanelwth ocevert inoperability islimited to
either. the Power-1 or Ioe-^qtoh XT cis rcuity, only the
corresponding Power-1oer" Poe-tble in the affected protection
set(s) is placed in the trippeddiob lt one or more TTD circuitry
delay timer(s) Inoperable, gdhthe Vse (Power-1) and Vessel AT
(Power-2) channels ar~pd Omi auo ly enables a zero time
delay for Ihat prti hanlwith either thIna or averse
containment eronment level bistable enabled. The mpletion Time of
6 hours Is bt on Reference 7. If the inoperable chan cannot be
placed I tripped condition within the specified Completi me, the
unit stbe placed in a MODE where this FunctonIsnotrequi obe
0 RABLE. An additional six hours Is allowed to place the unit in

ODE 3.

XI and X.2

Condition X applies to the Environmental Allowance Modifier (EAM)
circuitry for the SG Water Level - Low Low trip Function in MODES 1
and 2. With one or more EAM channel(s) inoperable, they must be
placed In the tripped condition within 6 hours. Placing an EAM channel in
trip automatically enables the SG Water Level - Low Low (Adverse
Containment Environment) bistable for that protection channel, with Us
higher SG level Trip Setpoint (a higher trip setpoint means a reactor trip
would occur sooner). The Completion Time of 6 hours is based on
Reference 7. If the inoperable channel cannot be placed in the tripped
condition within the specified Completion Time, the unit must be placed in
a MODE where this Function is not required to be OPERABLE. An
additional six hours is allowed to place the unit In MODE 3.

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

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

(continued)
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SURVEILLANCE SR 3.3.1.10 (continued)
REQUIREMENTS

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the setpoint methodology.

The Frequency of 18 months Is based on the assumed calibration interval
in the determination of the magnitude of equipment drift in the setpoint
methodology.

SR 3.3.1.10 is modified by a Note stating that this test shall Include
verification that the time constants are adjusted to the prescribed values
where applicable. This does not include verification of time delay relays.
These are verified via response time testing per SR 3.3.1.16. See the
discussion of AT, in the Applicable Safety Analyses for the
OvertemperatureAT and OverpowerATtrip functions. Whenever an RTD
is replaced in Function 6, 7, oF 1e4- the next required CHANNEL
CALIBRATION of the RTDs is accoj plished by an inplace cross
calibration that compares the othe! sensing elements with the recently
installed sensing element. L 7,

The CHANNEL CALIBRATION of Function 6, Overtemperature AT,
includes the axial flux difference penalty circuitry in the 7300 Process
Protection System cabinets, but does not include the power range
neutron detectors. SR 3.3.1.11 and its Notes I and 3 govern the
performance and timing of the power range neutron detector plateau (

K. voltage verification.

Although not required for any safety function, the CHANNEL
CALIBRATION of Function 10, Reactor Coolant Flow-Low, will ensure
proper performance and normalization of the RCS flow indicators.

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10, every 18 months.. This SR is modified by three
Notes. Note I states'that neutron detectors are excluded from the
CHANNEL CALIBRATION. Neutron detectors are excluded from the
CHANNEL CALIBRATION because it Is Impractical to set up a test that
demonstrates and adjusts neutron detector response to known values of
the parameter (neutron flux) that the channel monitors. Note I applies to
the source range proportional counters, Intermediate range ion chambers,
and power range ion chambers in the Nuclear Instrumentation System
(NIS). Note 2 states that this test shall Include verification that the time
constants are adjusted to the prescribed values where applicable.
Detector plateau curves are obtained, evaluated, and compared to
manufacturer's data for the Intermediate and power range neutron

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.3.1.16

SR 3.3.1.16 verifies that the individual channel actuation response times
are less than or equal to the maximum values assumed in the accident
analysis. Response time verification acceptance criteria are included In
Reference 8. No credit was taken in the safety analyses for those
channels with response times listed as N.A. No response time testing
requirements apply where N.A. is listed in Reference 8. Individual
component response times are not modeled in the analyses. The
analyses model the overall or total elapsed time, from the point at which
the parameter exceeds the trip setpoint value at the sensor until loss of
stationary gripper coil voltage (at which point the rods are free to fall).

The safety analyses include the sum of the following response time
components:

(a) Process delay times (e.g., scoop transport delay and thermal lag
associated with the narrow range RCS RTDs used in the OTAT/t-and
OPATc&cO toT Vessel &(Pew:or 1, Powor2)functions)
which are not testable;

(b) Sensing circuitry delay time from the time the trip setpoint is
reached at the sensor until a reactor trip is generated by the
SSPS;

(c) Any intentional time delay set into the trip circuitry (e.g.,
undervoltage relay time delay, NLL cards (lag, lead/lag, rate/lag)
and NPL cards (PROM logic cards for trip time delay) associated
with the OTAT OPAT`& SC M eleevl Vess 6T (Power1,

-PSoef-) trip qnctions, and NLL cards (lead/lag) associated with
the low press rizer pressure reactor trip function) to add margin or
prevent spurious trp signals;

and
(d) For the undervoltage RCP trip function, back EMF delay from the

time of the loss of the bus voltage until the back EMF voltage
generated by the bus loads has decayed;

(e) The time delay for the reactor trip breakers to open; and

(f) The time delay for the control rod drive stationary gripper coil
voltage to decay and the RCCA grippers to mechanically release
making the rods free to fall (i.e., gripper release time measured
during the performance of SR 3.1.4.3).

(continued)
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(continued)
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Table B 3.3.1-1
(Page 1 of 3)

F N N
. '. O -. 0

FUNCTION NOMINAL TRIP SETPOINT (')

N.A.I Manual Reactor Trip

2. Power Range Neutron Flux

a. High

b. Low

3. Power Range Neutron Flux Rate -
High Positive Rate

4. Intermediate Range Neutron Flux

5. Source Range Neutron Flux

6. Overtemperature AT

7. OverpowerAT

8. Pressurizer Pressure

a. Low

b. High

9. Pressurizer Water Level - High

10. Reactor Coolant Flow - Low

< 109% RTP

• 25% RTP

5 4.25% RTP with time
constant Ž 2 sec.

• 25% RTP

s 1.0E5 CPS

See Table 3.3.1-1 Note I

See Table 3.3.1-1 Note 2.

1885 psig

• 2385 psig

• 92% of instrument span

90% O of
-~a'irod (flMoO5 0prn)

(continued)

'a) The inequality sign only Indicates conservative direction. The as-left value will be within
a two-sided calibration tolerance band on either side of the nominal value. This also
applies to the Overtemperature AT and OverpowerAT K values per Reference 14.
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B 3.3.1

Table B 3.3.1-1
(Page 2 of 3) (

FUNCTION NOMINAL TRIP SETPOINT (a)

11 Not used

12. Undervoltage RCPs

13. Underfrequency RCPs

14 Steam Generator (SG) Water Level
Low-Low

a Steam Generator Water Level
Low-Low (Adverse
Containment Environment)

b. Steam Generator Water Level
Low-Low (Normal Containment
Environment)

2 10,584 Vac

2 57.2 Hz

'.20,%
> Q4 Vof narrow range

instrument span

/% /,7
k 94 ,64yof narrow range

instrument span

C. AVggcol AT: liqr.Valon i. Hqdizj -
481lv#;M' U'oi Trir lmoa 04liii

Ned- amreetl (

,) Vese ,_ .. we r.. . ,

d. Containment Pressure -
Environmental Allowance
Modifier

"ocoo1 AT Egu ivelent ic

"ocIAT Equiylen! io
22.1 ~ C R P Gith im o d oloy -

.51.5 psig

15. Not used.

(continued)

(a) The inequality sign only indicates conservative direction. The as-left value will be within
a two-sided calibration tolerance band on either side of the nominal value. This also
applies to the Overtemperature AT and Overpower AT K values per Reference 14.

(
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BACKGROUND Signal Processing Equipment
K> (continued)

Generally, three or four channels of process control equipment are used
for the signal processing of unit parameters measured by the field
instruments. The process control equipment provides signal conditioning,
comparable output signals for Instruments located on the main control
board, and comparison of measured Input signals with setpolnts
established by safety analyses. If the measured value of a unit parameter
exceeds the predetermined setpoint, an output from a bistable Is
forwarded to the SSPS for decision evaluation. Channel separation is
maintained up to and through the input bays. However, not all unit
parameters require four channels of sensor measurement and signal
processing. Some unit parameters provide input only to the SSPS, while
others provide Input to the SSPS, the main control board, the unit
computer, and one or more control systems.

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

Generally, if a parameter is used for input to the SSPS and a control
function, four channels with a two-out-of-four logic are sufficient to provide

K.> the required reliability and redundancy. The circuit must be able to
withstand both an input failure to the control system, which may then
require the protection function actuation, and a single failure In the other
channels providing the protection function actuation. Again, a single
failure will neither cause nor prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4). The actual
number of channels required for each unit parameter Is specified in
Reference 2.

Trip Setpoints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be property adjusted when the "as left" value
is within the two-sided tolerance band for calibration accuracy accucy-

*. ' .. (continued)
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BACKGROUND Tlin& 1.tpoints and A1bw Values (continued)

The Trip Setpoints listed i Table B 3.3.2-1 and used in the bistables are
based on the analytical i s stated in Reference 3. The selection of
these Trip Setpoints Is su that adequate protection is provided when all
sensor and processing ti delays are taken Into account. To allow for
calibration tolerances, Inst mentation uncertainties, Instrument drift, and

Aa4rs,1 -.senvironment erro for those ESFAS channels that must function
In harsh environments a defined by 10 CFR 50.49 (Ref. 5), the-lwable

P I S.Lpcf& kiespecifiied in Tabe .3.2-1 in thoar-3mpemying. I:G) are
conservatively adjusted with respect to the analytical limits. A detailed
description of the methodologies used to calculate the Trip Setpoints,
Including their explicit uncertainties, Is provided In Reference 6.'The BOP
methodology used for Function 6.h is a similar square-root-su f-
squares (SRSS) methodology as used for the RTS setpoints. ahe actual
nominal Trip Selpoint entered Into the bistable is more cons ative than
that specified by the Allowable Value to account for cha in random
measurement errors detectable by a COT.

ifIf
the measured setpoint does not exceed the Allow Is Value, the bistable
is considered OPERABLE. L zag Qua 633,,2A
Setpoints In accordance with the Allowable Value ensure that the
consequences of Design Basis Accidents (DBAs) will be acceptable,
providing the unit Is operated from within the LCOs at the onset of the
DBA and the equipment functions as designed.

Each channel can be tested on line to verify that the signal processing
equipment and setpoint accuracy is within the specified allowance
requirements. Once a designated channel Is taken out of service for
testing, a simulated signal Is injected In place of the field Instrument
signal. The process equipment for the channel in test is then tested,
verified, and calibrated. SF~s for the channels are specified In the SR

wI Se r a- ee~ wfw ,;k^ , ,,Ip~p,,1
The Allowable Values listed in Table 3.3.2-1tare based on the
methodologies described In Reference 6, which Incorporate all of the
known uncertainties applicable for each channel. The magnitudes of
these uncertainties are factored Into the delermi tion of each Trip
Setpoint. All field sensors and signal processin equipment for these
channels are assumed to operate within the a wances of these
uncertainty magnitudes.

.A ,EA-- 8 E 2, 2

., (continued)
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The methodology used to calculate the Trip Setpoints for Functions 1.e, 4.e.(1), 5.c,
5.e.(1), 5.e.(2), 6.d.(1), and 6.d.(2) in Table B 3.3.2-1 is described in Reference 18. This
is the same basic square root sum of the squares (SRSS) methodology described in
References 6 and 19 ,(Reference 19 was reviewed and approved by NRC in support of
Callaway Amendment 125 dated April 13, 1998), but with the inclusion of refinements to.
better reflect plant calibration practices and equipment performance. These refinements
include the incorporation of a sensor reference accuracy term to address repeatability
effects when performing a single pass calibration (i.e., one up and one down pass at
several points verifies linearity and hysteresis, but not repeatability). In addition, sensor

.:and rack error terms for calibration accuracy and drift are grouped in the Channel
,Statistical Allowance equation with their dependent M&TE terms, then combined with the
other independent error terms using the SRSS methodology.

INSERT B 3.3.2 B

The Allowable Values for Functions 1.e, 4.e.(1), 5.c, 5.e.(1), 5.e.(2), 6.d.(1), and 6.d;(2) .
in the-accompanying LCO are based on the Trip Setpoints and are determined by
subtracting (for low setpoint trips) or adding (for high setpoint trips) the rack calibration
accuracyfrom/to the Trip Setpoint.
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APPLICABLE 5. Turbine Trip and Feedwater Isolation (continued) .
SAFETY
ANALYSES, a. Turbine Trip and Feedwater Isolation - Automatic Actuation
LCO, AND Logic and Actuation Relays (SSPS)
APPLICABILITY

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

b. Feedwater Isolation -Automatic Actuation Logic and
Actuation Relays (MSFIS)

Automatic Actuation Logic and Actuation Relays in the
MSFIS consist of the same features and operate in the
same manner as described for ESFAS Function 4.c.

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

This signal provides protection against excessive
feedwater flow. The ESFAS SG water level instruments
provide input to the SG Water Level Control System.
Therefore, the actuation logic must be able to withstand
both an input failure to the control system (which may then
require the protection function actuation) and a single
failure In the other channels providing the protection

K> function actuation. Thus, four OPERABLE channels per
SG are required to satisfy the requirements with a
two-out-of-four logic in any SG resulting in actuation signal
generation.

The transmitters (d/p cells) are located inside containment
However, the events that this Function protects against
cannot cause a severe environment in containment.
Therefore, the Trip Setpoint reflects only steady state
Instrument uncertainties. The Trip Setpoint is si'3*,of
narrow range span. qido%

d. Turbine Trip and Feedwater Isolation - Safety Injection

Turbine Trip and Feedwater Isolation are also initiated by
all Functions that initiate Si. The Feedwater Isolation
Function requirements for these Functions are the same as
the requirements for their SI function. Therefore, the
requirements are not repeated In Table 3.3.2-1. Instead

(continued)
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APPLICABLE d. Turbine Trip and Feedwater Isolation - Safety Injection
K) SAFETY (continued)

ANALYSES,
LCO, AND Function 1, SI, is referenced for all initiating functions and
APPLICABILITY requirements.

e. Feedwater Isolation - Steam Generator Water Level - Low
Low

SG Water Level - Low Low provides protection against a
loss of heat sink by ensuring the isolation of normal
feedwater and AFW delivery to the steam generators.
Given the location of the feedwater line check valves inside
containment downstream of the point where AFW connects
to the main feedwater piping, closure of the MFIVs is
required to assure AFW flow is not diverted. A feedwater
line break or a loss of MFW would result in a loss of SG
water level. SG Water Level - Low Low provides input to
the SG Water Level Control System. Therefore, the
actuation logic must be able to withstand both an input
failure to the control system, which may then require a
protection function actuation, and a single failure in the
other channels providing the protection function actuation.
Thus, four OPERABLE channels are required to satisfy the
requirements with two-out-of-four logic (the Environmental

K Allowancq Modifie (EAM) IndUp~imo Delay R*D)
functionV'lso usla two-out-of-four logic). Two-out-of-four
low level signals in any SG initiates feedwater Isolation. As
discussed in Reference 11, the SG Water Level - Low Low
trip Function has been modified to allow a lower Trip
Setpoint under normal containment environmental
conditions,_____

-IgeQ 11321 Or cgtU! to 221 flACTR.

The EAMRfB-drcuitry reduces the potential for
inadvertent trips via the EAM, enabled on containment
pressure exceeding its setpoint2nd the "D enabling
tiMQo C49 as listed in Table
B 3.3.2-1. Because the SG Water Level transmitters (dip
cells) are located inside containment, they may experience
adverse environmental conditions due to a feedline break.
The EAM function is used to monitor the presence of ,
adverse containment conditions (elevated pressure) and
enables the Steam Generator Water Level - Low Low
(Adverse) trip setpoint to reflect the increased transmitter
uncertainties due to this harsh environment. The EAM

*: .:**;* .; - ,'I^ *. -; (continued)
!.A. . .:,c .t~
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APPLICABILIlY

e. Feedwater Isolation - Steam Generator Water Level - Low
Low (continued)

enables a lower Steam Generator Water Level - Low Low
(Normal) trip selpoint when these conditions are not
present, thus allowing more margin to trip for normal
operating conditions. :Tho-TTD del:y. i
on SQWeleF 1cvel Low1, lhsroby' proivd4nj-Wdiencl

oproing mFrgin durin sa power -sapcntono by oflzwir.
th"WriOF timz tIdo"~ 14101.90 Iol.9 WhO n the PriM'- skie-

loa -d if 1-6ffIMCiGAn" 6=1Il to n 8q roguiro rea Jrar VQ0lation.
Thn T CrUAn wrsly montorptfrnmy sil 'onor "GiAn -

c TScaling afthe~ ATehenmelsi
dolmndent 1r, tIz Beep ipfie '.alueo (Fo A~u difttlgge

-Upoor. 4RU V i �� 0 OR" %opst2i MV3. 1 We tiH+"- 4;41 %.

proeyded, booed cn thc primoriy cdo power. lo9olo; h- Act
m;6igniud& of !he trp dela elefe Pm ''m PI-ire

-power If the EAM eo fBD trip functiorn#'*9ynoperable
required channels, it is acceptable to place the inoperable
channels in the tripped condition and continue operation.
Placing the inoperable channels in the trip mode enables
the Steam Generator Water Level - Low Low (Adverse)
Function, for the EAM, =ro o p dley eihe
-FT9 If the Steam Generator Water Level - Low Low
(Normal) trip Function has an inoperable required channel,
the Inoperable channel must be tripped, subject to the LCO
Applicability footnote.

(

The SG Water Level - Low Low Trip Setpoints are chosen
to reflect both steady state and adverse environment
instrument behavior. The Trip Selpoints for the Steam
Generator Water Level - Low Low (Adverse Containment
_Environmen and (Normal Containment Environment)

6 > O% a p /7#0%3 s bles aro of narrow range span,
respectively. _The rip Gelp-irA- f-AtJ-'.1ocel A
flo:wr-.1) a.ild (P 2) 11tz~blee rOFS Vezbel .T
lkuielm le awn 2.4 qhR-P _4 e! AT quvaii t&-
32.11% RIPR WIDOW .rreonding trip Orn
dkayc 4!5 232coeondo endg :122e d The Trip
Setpoint for the Containment Pressure - Environmental
Allowance Modifier bistables is s 1.5 psig.

Turbine Trip and Fpdwater Isolation Function 5.c, SG Water
Level - High Hig i
~A~t&&rs l Lc Low--- ' I fT EgWN&W, must be OPERABLE
In MODES I and 2 except when all MFIVs are closed. In

(continued)
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5. Turbine Trip and Feedwater Isolation (continued)
am Fr

MODES 3, 4, 5, and 6, FunctionD'5.cgond4.e() eFeot required
to be OPERABLE. All other Turbine Trip and Feedwater Isolation
Functions must be OPERABLE in MODE 1 MODE 2 (except
when anl MFIVs are closed), and MODE 3 (except when all MFIVs
are closed). The SG Water Level Low-Low (Normal Containment
Environment) channels do not provide protection when the
Containment Pressure - Environmental Allowance Modifier (EAM)
channels in the same protection sets are tripped since that
enables the SG Water Level Low-Low (Adverse Containment
Environment) channels with a higher water level trip setpoint. As
such, the SG Water Level Low-Low (Normal Containment
Environment) channels need not be OPERABLE when the
Containment Pressure - EAM channels in the same protection
sets are tripped, as discussed in a footnote to Table 3.3.2-1.

6. Auxiliary Feedwater

The AFW System is designed to provide a secondary side heat
sink for the reactor in the event that the MFW System is not
available. The system has two motor driven pumps and a turbine
driven pump, making i available during normal unit operation,
during a loss of AC power, a loss of MFW, and during a Feedwater
System pipe break. The normal source of water for the AFW
System is the condensate storage tank (CST). A loss of suction
pressure, coincident with an auxiliary feedwater actuation signal
(AFAS), will automatically realign the pump suctions to the safety
related Essential Service Water (ESW) System. The AFW System
is aligned so that upon a pump start, flow is initiated to the
respective SGs immediately.

a. Auxiliary Feedwater - Manual Initiation

Manual initiation of Auxiliary Feedwater can be
accomplished from the control room. Each of the three
AFW pumps has a pushbutton for manual AFAS initiation
The LCO requires three channels to be OPERABLE.

b. Auxiliary Feedwater -Automatic Actuation Logic and
Actuation Relays (SSPS)

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

'.3 (continued)
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APPLICABLE 6. Auxiliary Feedwater (continued) (
SAFETY
ANALYSES, a Auxiliary Feedwater - Automatic Actuation Logic and
LCO, AND Actuation Relays (BOP ESFAS)
APPLICABILITY

Automatic actuation logic and actuation relays consist of
similar features and operate in a similar manner as
described for SSPS in ESFAS Function 1.b.

d. Auxiliary Feedwater - Steam Generator Water Level -
Low Low

SG Water Level - Low Low provides protection against a
loss of heat sink. A feed line break, inside or outside of
containment, or a loss of MFW, would result in a loss of SG
water level. SG Water Level - Low Low provides input to
the SG Water Level Control System. Therefore, the
actuation logic must be able to withstand both an input
failure to the control system, which may then require a
protection function actuation, and a single failure in the
other channels providing the protection function actuation.
Thus, four OPERABLE channels are required to satisfy the
requirements with two-out-of-four logic (the Environmental
Allowance-Modifiej (EAM) and Trip Time Delay (TT|)
functlonwalso use~i two-out-of-four logic). Two-out-of-four (
low level signals in any SG starts the motor-driven AFW

K) -pumps: in two SGs starts the turbine-driven AFW pump.
As discussed in Reference 11. the SG Water Level -
Low Low trip Function has been modified to allow a lower
Trip Setpoint under normal containment environmental
conditions ond e d olgye wheti J=RP roPn3

1 E
*--c than Or-equal to 22.41% fT-

The EAMRF-circuitry reduces the potential for
inadvertent trips via the EAM, enabled on containment
pressure exceeding its setpoin dt c l

me d- dp it onas listed in Tabe
B 3.3.2-1. Because the SG Water Level transmitters (dip
cells) are located inside containment, they may experience
adverse environmental conditions due to a feedline break.
The EAM function is used to monitor the presence of
adverse containment conditions (elevated pressure) and
enables the Steam Generator Water Level - Low Low
(Adverse) trip setpoint to reflect the increased transmitter
uncertainties due to this harsh environment. The EAM
enables a lower Steam Generator Water Level - Low Low

(continued)
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d. Auxiliary Feedwater - Steam Generator Water Level -
Low Low (continued)

(Normal) trip setpoint when these conditions are not
present, thus allowing more margin to trip for normal
operating conditions. Tho TTD dolayp FW aottion am
- SG Wter Io:c icr: '..oh: ihorwby, PrOwding oldifional-

-OFOMtOROl PEgi uIn 9ari4' Jxw9*-e ema~n-izb.
8aO~llown tho epeffileFtimcl torc.orl'o FOGOYle
-prma~ s;ide lead b CL'ficotl"k Vm-! to not rGqUiro ORn
020lior i-Ct'ntion. Th T onlu AzyMniR& PHMY
cezde pcwr si, ig ess;. CGeekqg f tlhz N~ehf
channolc Is dcpendont ; the loop SonifiG0 VzUac (OF A;l

dii~c ndortho Q- ar I 9. tripc. -Two tiOf
delaysare preyided-, lase zrm t!heiay io o
lJo':l;4the mn;g-.ku of Wed&k

4o~c$~-pe~ef If the EAM r-OF *4trip funcin.a~A
inoperable required channels, it is acceptable to place the
inoperable channels in the tripped condition and continue
operation. Placing the inoperable channels 'in the trip
mode enables the Steam Generator Water Level -
Low Low (Adverse) Function, for the EAM1. tr zn, -1l.
trip delay for the lTD. -If the Steam Generator Water Level
-Low Low (Normal) trip Function has an inoperable

required channel, the Inoperable channel must be tripped,
subject to the 100 Applicability footnote.

CŽ.�,,o% a.dŽfi.o%)

The Trip Setpoint reflects the inclusion of both steady state
and adverse environment instrument uncertainties. The
Trip Setpoints for the SG Water Level - Low Low (Adverse
Containment Environment) and (Normal Containment
Environment) bis bles are O . of narrow
range span, respectively. Th A T4 c19eLpn Ao tte 'A.el
AT (Poewr 1) amd (Pewer 2) tstableg ar .S Vessl fT

iyelent 1e 12.11441R arPd 'Ipeepl AT welent le
^0% AA RAI~

.. 1 I� iii r. FUIUOUW.�OF.�. Wllfl CUTIY'
_ - - - , .

_ _ J _ J

;pnlinqu ip ume
AnI-Thn ri~nnrini"'*1 -~"r''-iirrr- itl ??I

_*_*.# - _ .__ __- - -_ *.- -

Setpoint for the Containment Pressure - Environmental
Allowance Modifier bistables is • 1.5 psig.

e. Auxiliary Feedwater - Safety Infection

An SI signal starts the motor driven AFW pumps. The
AFW initiation functions are the same as the requirements
for their SI function. Therefore, the requirements are not

,. .' ; : - . - : (continued)
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APPLICABLE e. Auxiliary Feedwater - Safety Injection (continued)
SAFETY
ANALYSES, repeated in Table 3.3.2-1. Instead, Function 1, SI. Is
LCO, AND referenced for all initiating functions and requirements.
APPLICABILITY

f. Auxiliary Feedwater - Loss of Offsite Power

The loss of offsite power (LOP) is detected by a voltage
drop on each ESF bus. The LOP Is sensed and processed
by the circuitry for LOP DG Start (Load Shedder and
Emergency Load Sequencer) and fed to BOP ESFAS by
relay actuation. Loss of power to either ESF bus will start
the turbine driven AFW pump, to ensure that at least one
SG contains enough water to serve as the heat sink for
reactor decay heat and sensible heat removal following the
reactor trip, and automatically Isolate the SG blowdown
and sample lines. In addition, once the diesel generators
are started and up to speed, the motor driven AFW pumps
will be sequentially loaded onto the diesel generator
buses.

Functions 6.a through 6.f must be OPERABLE in
MODES 1, 2, and 3 to ensure that the SGs remain the heat
sink for the reactor. oc-fpt Functiom C.d.(3) which met -b

6PEABL GInnly MGAODEM- I 2-nd 3. '.ceoz AT is trse lo
limt eho wed: trip timod Ioa'M 09r' WhoR -greate. I1..

142.41% RTP. Bolow 12.441% RT-P tho miaximnum timen efe
lo peI~t ilJe;& lhe;reoOF, no OPrAEHlAI:IT'Y- ;equ~ceonRt&
sho-!d be imporoed on ho '.'occo AT channeg in MeBOE-Q3
SG Water Level - Low Low in any operating SG will cause
the motor driven AFW pumps to start. The system Is
aligned so, that upon a start of the pump.' water
immediately begins to flow to the SGs. SG Water Level -
Low Low In any two operating SGs will cause the turbine
driven pump to start. The SG Water Level Low-Low
(Normal'Containment Environment) channels do not
provide protection when the Containment Pressure -

*Environmental Allowance Modifier (EAM) channels In the
*same protection sets are tripped since that enables fth SG
Water Level Low-Low (Adverse Containment Environment)
channels with a higher water level trip setpoint. As such,
the SG Water Level Low-Low (Normal Containment
Environment) channels need not be OPERABLE when the
Containment Pressure - EAM channels In the same
protection sets are tripped, as discussed In a footnote to
Table 3.3.2-1. These Functions do not have to be

.... (cont:nued)
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ANALYSES,
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8. Engineered Safety Feature Actuation System Interlocks
(continued)

b. Engineered Safety Feature Actuation System interlocks -
Pressurizer Pressure, P-11

The P-11 interlock permits a normal unit cooldown and
depressurization without actuation of SI or main steam line
isolation. With two-out-of-three pressurizer pressure
channels (discussed previously) less than the P-1I
setpoint, the operator can manually block the Pressurizer
Pressure - Low and Steam Line Pressure - Low SI signals
and the Steam Line Pressure - Low steam line isolation
signal (previously discussed). When the Steam Line
Pressure - Low steam line isolation signal is manually
blocked, a main steam isolation signal on Steam Line
Pressure - Negative Rate - High is automatically enabled.

This provides protection for an SLB by closure of the
MSIVs. With two-out-of-three pressurizer pressure
channels above the P-11 setpoint, the Pressurizer
Pressure - Low and Steam Line Pressure - Low SI signals
and the Steam Line Pressure - Low steam line Isolation
signal are automatically enabled. The operator can also
enable these trips by use of the respective manual unblock
(reset) buttons.' When the Steam Line Pressure - Low
steam line Isolation signal is enabled, the main steam
isolation on Steam Line Pressure - Negative Rate - High is
disabled. The Trip Setpoint reflects only steady state
instrument uncertainties. The Trip Setpoint is • 1970 psig.

This Function must be OPERABLE in MODES 1, 2, and 3
to allow an orderly cooldown and depressurization of the
unit without the actuation of SI or main steam isolation.
This Function does not have to be OPERABLE in MODE 4,
5, or 6 because system pressure must already be below
the P-11 setpolnt for the requirements of the heatup and
cooldown curves to be met.

9. Automatic Pressurizer PORV Actuation

For the inadvertent ECCS actuation at power event (a Condition II
event), the safety analysis (Ref. 15) credits operator actions from
the main control room to terminate flow from the normal Charging
pump (NCP) and to open-e efI"PORV block valvw
(assumed to initially be 6ased) and assure the availability of4tg..
PORV for automatic pre/sure relief. Analysis results indicate that

IDA (continued)
Da-/~j-v..,. Z -:-.- --

. t �
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ACTIONS K1, K2, K3.1, and K(3.2 (continued) (

suction valves and, after meeting the sump suction valve open position
interlock, the RWST RHR suction valves would close. The 72 hour
restoration time for an inoperable channel is consistent with that given in
other Technical Specifications affecting RHR operability, e.g., for one
ECCS train inoperable and for one diesel generator inoperable.

The Completion Times are justified in Reference 8. If the channel cannot
be placed In the tripped condition within 6 hours and returned to
OPERABLE status within 72 hours, the unit must be brought to MODE 3
within the following 6 hours and MODE 5 within the next 30 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems: In
MODE 5, the unit does not have any analyzed transients or conditions
that require the explicit use of the protection function noted above. The
Required Actions are modified by a Note that allows placing an inoperable
channel in the bypassed condition for up to 4 hours for surveillance
testing of other channels. This bypass allowance is justified In
Reference 8.

Li, L2.1, and L2.2

Condition L applies to the P-1I interlockI

With one or more required channel(s) inoperable, the operator must verify
that the interlock is In the required state for the existing unit condition by
observation of the associated permissive annunciator window. This
action manually accomplishes the function of the interlock. Determination
must be made within 1 hour. The 1 hour Completion Time is equal to the
time allowed by LCO 3.0.3 to initiate shutdown actions In the event of a
complete loss of ESFAS function. If the interlock Is not In the required
state (or placed In the required state) for the existing unit condition, the -
unit must be placed In MODE 3 within the next 6 hours and MODE 4
within the following 6 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems. Placing the unit in MODE 4 removes all
requirements for OPERABILITY of this interlock.

C;nditio 1 M.,lias!949 Trp Time Delay (TTD) *ee.u.it enabled rf (ie
.;;. . *... -*(continued)
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ACTIONS M.1 and M.2 (ee- ited-

tuEer Leto LOw trip Functions when THERMAL POWER Is
orequal to 22.41% RTP in MODES 1 and 2. With oneorm

T Equivalen (Power;1. Power-2) channel(s) inopera Xth
asso wd AT channel(s) must be placed Inhe condhon
within C hours Inoperability Impacts the Pr and Pr-2
portions of hen (e.g., Vessel AT RID urn), both the
Powr-1 and P - sin the att d set(s) are
placed In te tripped iHoerf inop ty Is limited to
either the Power-1 or Power-2 e D circuity, only the
corresponding Power-I or Power- ibe n the affected protection
set(s) Is placed In the tripped itlon. one or more TTD circuity
delay timer(s) Inoperable, the Vessel A r-1) and Vessel AT
(Power-2) channels are This automatica ables a zero time
delay for that prof channel with eithere norm adverse
containment enj mert level bistable enabled. The Co lon Time of
6 hours Is ba on Reference II. If the Inoperable channel t te
placed in' tripped condition withn the specified Completion
unit be placed In a MODE where this Function is not required to
OP BLE. The unit must be placed In MODE 3 within an add s

N.I, N.2.1, and N.2.2

Condition N applies to the Environmental Allowance Modifier (EAM)
circuitry for the SG Water Level-Low Low trip Functions in MODES 1, 2,
and 3. With one or more EAM channel(s) inoperable, they must be
placed in the tripped condition within 6 hours. Placing an EAM channel in
trip automatically enables the SG Water Level-Low Low (Adverse
Containment Environment) bistable for that protection channel, with its
higher SG level Trip Setpolnt (a higher trip setpoint means a feedwater
Isolation or an AFW actuation would occur sooner). The Completion Time
of 6 hours is based on Reference 11. If the inoperable channel cannot be
placed in the tripped condition within the specified Completion Time, the
unit must be placed In a MODE where this Function is not required to be
OPERABLE. The unit must be placed in MODE 3 within an additional six
hours and in MODE 4 within the following six hours.

0.1 and 0.2

Condition 0 applies to the Auxiliary Feedwater Pump Suction Transfer on
Suction Pressure - Low trip Function. The Condensate Storage Tank is
the highly reliable and preferred suction source for the AFW pumps. This

(continued)
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SURVEILLANCE SR 3.3.2.9 (continued)
KJ REQUIREMENTS

This SR is modified by a Note stating that this test should include
verification that the time constants are adjusted to the prescribed values
where applicable. This does not include verification of time delay relays.
These are verified via response time testing per SR 3.3.2.10.

'hono'or an RTD iearopbcod in Function".o43)4r 6.d.), the noxt
rmqu!rod CH4ANNEL GAL1BP-AX!QON of lbw RTD i oo~~1ioh4 d b"

4AiaGGc frecs calibroion that skh thrnirg elcmentc v'.ih

The portion of the automatic PORV actuation circuitry required for COMS
is calibrated in accordance with SR 3.4.12.9.

SR 3.3.2.10

This SR verifies the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis.
Response time verification acceptance criteria are included in
Reference 9. No credit was taken in the safety analyses for those
channels with response times listed as NA. No response time testing
requirements apply where NA. is listed in Reference 9. Individual
component response times are not modeled in the analyses. The
analyses model the overall or total elapsed time, from the point at which
the parameter exceeds the trip setpoint value at the sensor, to the point at
which the equipment in both trains reaches the required functional state
(e.g., pumps at rated discharge pressure, valves in full open or closed
position). The safety analyses include the sum of the following response
time components:

-a-. - Przzes c del-. tmo; (o.g. sop ftao;spr doko, or.hri l;g

-not estbe-

u?, -6,- Sensing circuitry delay time from the time the trip setpoint is
reached at the sensor until an ESFAS actuation signal Is
generated by the SSPS (response time testing associated with
LSELS and BOP-ESFAS is discussed under SR 3.3.5.4 and SR
3.3.6.6);

........... .. .conted

.ALLA-Y P LANT ' 3.. -53 Rision )

CALLAWAY PLANT B 3.3.2-53 Revision 4c



- ESFAS Instrumentation

BASES

SURVEILLANCE SR 3.3.2.10 (continued)
REQUIREMENT

-4;,- Any Intentional time delay set into the trip circuitry (e.g.,t-NI4eaIds
(lag9) and NPL eBFdc (PROM! eloca. fe.-rI trip iemodelay)

-ee.j--pA9 with thez 644ow low level V.Occol .AT (Powor 1
_ Ntip functlocNLL cards (lead/lag) associated with the

steam line pressure high negative rate trip function) to add margin
or prevent spurious trip signals; and

! ,4- The time for the final actuation devices to reach the required
functional state (e.g., valve stroke time, pump or fan spin-up time).

For channels that Include dynamic transfer functions (e.g., lag, lead/lag,
rate/lag, etc.), the response time verification is performed with the time
constants set at their nominal values. Time constants are verified during
the performance of SR 3.3.2.9. The response time may be verified by a
series of overlapping tests, or other verification (e.g., Ref. 10 and
Ref. 14), such that the entire response time is verified.

Response time may be verified by actual response time tests in any
series of sequential, overlapping, or total channel measurements, or by
the summation of allocated sensor, signal processing, and actuation logic
response times with actual response time tests on the remainder of the
channel. Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power Interrupt tests); (2) inplace, onsite, or offsite (e.g. vendor)
test measurements; or (3) utilizing vendor engineering specifications.
WCAP-1 3632-P-A Revision 2, "Elimination of Pressure Sensor Response

Time Testing Requirements," provides the basis and methodology for
using allocated sensor response times in the overall verification of the
channel response time for specific sensors identified in the WCAP.
Response time verification for other sensor types must be demonstrated
by test.

WCAP-14036-P-A, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," provides the basis and methodology for
using allocated signal processing and actuation logic response time In
the overall verification of the protection system channel response time.
The allocations for sensor, signal conditioning, and actuation logic
response times must be verified prior to placing the component in
operational service and re-verified following maintenance that may
adversely affect response time. In general, electrical repair work does not
Impact response time provided the parts used for repair are of the same
type and value. Specific components Identified In References 10 and 14
may be replaced without verification testing. One example where

CALAA PLN i'-. 4, Revisiontin4ed)
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_. . .. . . .. ._ _ESFAS~nstrumentation-...
B 3.3.2

BASES

SURVEILLANCE
REQUIREMENTS

( i
SR 3.3.2.12 (continued)

opening the PORVs and depressurizing the RCS. If the PORV block
valves are closed, there is not enough pressure to open the PORVs.

REFERENCES I

2.

3.

4.

5.

6.

7.

8.

9.

10.

12.

13.

14.

15.

16.

17.

FSAR, Chapter 6.

FSAR, Chapter 7.

FSAR, Chapter 15.

IEEE-279-1971

10 CFR 50.49.

Callaway Seipoint Methodology Report (NSSS), SNP (UE)-565
dated May 1, 1984, and Callaway Instrument Loop Uncertainty
Estimates (BOP), J-U-GEN.

Not used.

Callaway OLAmendment No. 64 dated October 9, 1991.

FSAR Section 16.3, Table 16.3-2.

WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996.

Callaway OLnAmendment No.43 dated April 14, 1989.

SLNRC 84-0038 dated February 27, 1984.

Callaway OLAmendment No. 117 dated October 1, 1996.

WCAP-14036-P-A, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," October 1998.

FSAR, Section 15.5.1

FSAR, Section 15.6.1

Letter from Mel Gray (NRC) to Garry L. Randolph (UE), "Revision
20 of the Inservice Testing Program for Callaway Plant, Unit I
(TAC No. MA4469),' dated March 19, 1999.

(
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-. -.-..--. ESFAS Instrumentation
B 3.3.2

Table B 3.3.2-1
(Page 3 of 5)

FUNC7ION NOMINAL TRIP SETPOINT (a

5. Turbine Trip and Feedwater Isolation

a. AutomaticActuation Logic and
Actuation Relays (SSPS)

b. Automatic Actuation Logic and
Actuation Relays (MSFIS)

c. SG Water Level - High High *8%%f narrow range instrument span
(P-14)

d. Safety Injection See Function 1 (Safety Injection).

e. SG Water Level Low-Low See Function 6.d, SG Water Level
Low-Low.

6. Auxiliary Feedwater

a. Manual Initiation

b. Automatic Actuation Logic and
Actuation Relays (SSPS)

c. Automatic Actuation Logic and
Actuation Relays (BOP ESFAS)

'd. SG Water Level - Low Low

(1 Steam Generator Water * 94Yo*of narrow range
Level - Low Low instrument span
(Adverse Containment
Environment)

(continued)

(a) The inequality sign only indicates conservative direction. The as-left value will be within
a two-sided calibration tolerance band on either side of the nominal value.
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ESFAb instrumentation
B 3.32

Table B 3.3.2-1
(Page 4 of 5)

FUNCTION NOMINAL TRIP SETPOINT (s)

d SG Water Level - Low Low
(continued)

(2) Steam Generator Water
Level - Low Low
(Normal Containment
Environment)

. 7-00'h
k 24.6 of narrow range

. instrument span

ineluJdr.g delay timers

-Vessel &-
*Pamwe)

I~1.1 RTP (WilIaH.. e
-dla: 232 Beg.)

la 22.41%G RlT-F (Yith a limo
d:1a,'S122-see.)-

N

(4) Containment Pressure -
Environmental
Allowance Modifier

S 1.5 psg

e. Safety Injection

f. Loss of Offsite Power

V. Trip of all Main Feedwater
Pumps

h. Auxiliary Feedwater Pump
Suction Transfer on Suction
Pressure - Low

See Function I
(Safety Injection).

NA

N.A

221.71 psia

.

(continued)

(a) The inequality sign only indicates conservative direction. The as-left value will be within
a two-sided calibration tolerance band on either side of the nominal value.

N
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-RCS-Pressure, Temperature, and Flow DNB Limits : --
B 3.4.1

BASES

APPLICABLE
SAFETY
ANALYSES

(continued)

Insertion Limits;" LCO 3.1.6, "Control Bank Insertion Limits'; LCO 3.2.3,
"AXIAL FLUX DIFFERENCE (AFD)"; and LCO 3.2.4, "QUADRANT
POWER TILT RATIO (QPTR)."

The pressurizer pressure limit of422s sig and the RCS average
temperature limit of 692.60 correspond to analytical limits of gpsig
and used In the saety analyses, with allowance for mea irement
unc rtal 1 °,/'f

The RCS DNB parameters satisfy Criterion 2 of I0CFR50.36(c)(2)(ii).

ah~c/yja.r &4JfU*,e 4qJe
it .aA ~ePICAV

This LCO specifies limits on the monitored process variables - pressurizer
pressure, RCS average temperature, and RCS total flow rate - to ensure
the core operates within the limits assumed In the safety analyses.
Operating within these limits will result in meeting the DNBR criterion in
the event of a DNB limited transient.

The RCS total flow rate limit contains a measurement error of 2% based
on performing a precision heat balance and using the result to normalize
the RCS flow rate indicators. Potential fouling of the feedwater venturi,
which might not be detected, could bias the result from the precision heat
balance In a nonconqervative manner. <e* As7bor a /AS Iw rneAJ' i E "gS~ £O#/g audiy ,1,h /~% PaAr
Any fouling that might bias the flow rate measurement can be detected by
monitoring and trending various plant performance parameters. If
detected, either the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the venturi shall
be cleaned to eliminate the fouling.

The LCO numerical values for pressure, temperature, and flow rate have
been adjusted for instrument error.

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

A Note has been added to indicate the limit on pressurizer pressure Is not
applicable during short term operational transients such as a THERMAL
POWER ramp Increase > 5% RTP per minute or a THERMAL POWER
step Increase > 10% RTP. These conditions represent short term

--.! >....(continued)
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RCS Loops - MODES I and 2
B 3.4.4

BASES

APPLICABLE
SAFETY
ANALYSES

(continued)

conservatively bound lower modes of operation. The events which
assume only two RCPs In operation include the uncontrolled RCCA bank
withdrawal from subcritical and the hot zero power rod ejection events.
While all accident/safety analyses performed at full rated thermal power
assume that all the RCS loops are in operation, selected events examine
the effects resulting from a loss of RCP operation. These include the
complete and partial loss of forced RCS flow, RCP locked rotor, and RCP
shaft break events. For each of these events, it is demonstrated that all
the applicable safety criteria are satisfied. For the remaining
accident/safety analyses, operation of all four RCS loops during the
transient up to the time of reactor trip is assumed thereby ensuring that all
the applicable acceptance criteria are satisfied. Those transients
analyzed beyond the time of reactor trip were examined assuming that a
loss of offsite power occurs which results in the RCPs coasting down.

The plant is designed to operate with all RCS loops in operation to
maintain DNBR above the limit values, during all normal operations and
anticipated transients. By ensuring heat transfer in the nucleate boiling
region, adequate heat transfer is provided between the fuel cladding and
the reactor coolant.

RCS Loops - MODES I and 2 satisfy Criterion 2 of I0CFR50.36(c)(2)Q;).

LICO The purpose of this LCO is to require an adequate forced flow rate for
core heat removal. Flow is represented by the number of RCPs In
operation for removal of heat by the SGs. To meet safety analysis
acceptance criteria for DNB, four pumps are required at rated power.

An OPERABLE RCS loop consists of an OPERABLE RCP and an
OPERABLE SG, _ .
-61IF84r18148 Przgrfn. An RCP is OPERABLE if it is capable of being
powered and is able to provide forced flow.

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

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

*' -a..:.- i. .'.. S;.'. ":* ; -(continued)
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-RCS Loops , MODE 3-..
B 3.4.5

BASES

LC1
(continued)

Utilization of the Note is permitted provided the following conditions are
met, along with any other conditions imposed by test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1, thereby maintaining the
margin to criticality. Introduction of reactor makeup water into the
RCS from the Chemical and Volume Control System mixing tee is
not permitted when no RCS loop Is in operation. Boron dilution
with coolant at boron-concentrations less than required to assure
the SDM Is maintained is prohibited because a uniform
concentration distribution throughout the RCS cannot be ensured
when in natural circulation; and

b. Core outlet temperature Is maintained at least 10F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation'flow obstruction.

An OPERABLE RCS loop consists of one:OPERABLE RCP and one
OPERABLE S W.. _M1;u. to _1t, e t"'

_ icillzWN -P % ,11,Wch has the minimum water level specified in
SR 3.4.5.2. An RCP is OPERABLE if it is capable of being powered and
is able to provide forced flow if required.

APPLICABIUTY In MODE 3, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the'core and to provide proper boron mixing.
The most stringent condition of the LCO, that Is, two RCS loops
OPERABLE and two RCS loops in operation, applies to MODE 3 with the
Rod Control System capable of rod withdrawal. The least stringent
condition, that is,. two RCS loops OPERABLE and one RCS loop In
operation, applies to MODE 3 with the Rod Control System not capable of
rod withdrawal.

Operation in other MODES Is'covered by:

LCO 3.4.4, "RCS Loops - MODES I and 2";
LCO 3.4.6, "RCS Loops - MODE 4";
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filed";
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LCO 3.9.5,'Residual Heat Removal (RHR) and Coolant

* Circulation -, High Water Lever (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Lever (MODE 6).

.. -:(continued)
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B 3.4.5

BASES

ACTIONS D.1, D.2, and D.3 (continued)

sets). All operations Involving introduction of coolant, into the RCS, with
boron concentration less than required to meet the minimum SDM of LCO
3.1.1 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 defeating the Rod
Control System removes the possibility of an Inadvertent rod withdrawal.
Suspending the Introduction of coolant, into the RCS, with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
Is required to assure continued safe operation. With coolant added
without forced circulation, unmixed coolant could be introduced to the
core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations.
Introduction of reactor makeup water into the RCS from thie Chemical and
Volume Control System mixing tee is not permitted when no RCS loop is
in operation, consistent with Required Action C.1 of LCO 3.3.9,88oron
Dilution Mitigation System (BDMS)." 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 SR 3.4.5.1
REQUIREMENTS (

This SR requires verification every 12 hours that the required loops are in
operation. Verification may include 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 RCS loop
performance.

SR 3.4.5.2 -7 s/

SR 3.4. Jureirl verification of SG OPERABILITY.SG OPERABILITY
is ventf by ens rng that the secondary side narrow range water level
is Z: for requi RCS loops. If the SG secondary side narrow range
water level Is < , 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.

(continued)
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_ RCS-Ltbops;-MD4
B 3.4.6

BASES (continued)

LCO The purpose of this LCO is to require that at least two loops be
OPERABLE In MODE 4 and that one of these loops be in operation. The
LCO allows the two loops that are required to be OPERABLE to consist of
any combination of ROS loops and RHR loops. Any one loop in operation
provides enough flow to remove the decay heat from the core with forced
circulation. An additional loop Is required to be OPERABLE to provide
redundancy for heat removal.

Note I permits all RCPs or RHR pumps to be removed from operation for
1 hour per 8 hour period.. The purpose of the Note Is to permit tests that

are required to be performed without flow or pump noise. TheI hour time
period is adequate to perform the necessary testing, and operating
experience has shown that boron stratification is not a problem 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 test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1. thereby maintaining the
margin to criticality. Introduction of reactor makeup water into the
RCS from the Chemical and Volume Control System mixing tee Is
not permitted when no RCS loop Is in operation. Boron dilution
with coolant at boron concentrations less than required to assure
the SDM is maintained Is prohibited because a uniform
concentration distribution throughout the RCS cannot be ensured
when in natural circulation; and

b. Core outlet temperature is maintained at least 10oF below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 requires that- the secondary side Water temperature of each SG be
5 500F above each of the RCS cold leg temperatures before the start of
an RCP with any RCS cold leg temperatures 275-F. This restraint Is to
prevent a low temperature overpressure event due to a thermal transient
when an RCP Is started.

An OPERABLE RCS loop' Is comprised of an OPERABLE RCP and an
OPERABLE SG(I acdan.e n.th lle-en Oerveister:ubo

nolnc reqm, which has the minimum water level specified In
SR 3.4.6.2.

(continued)
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BASES

ACTIONS 6.1 and B.2
K.> (continued)

If no loop Is OPERABLE or In operation, except during conditions
permitted by Note I in the LCO section, all operations Involving
introduction of coolant, Into the RCS, with boron concentration less than
required to meet the minimum SDM of LCO 3.1.1 must be suspended and
action to restore one RCS or RHR loop to OPERABLE status and
operation must be initiated. Boron dilution requires forced circulation from
at least one

RCP for proper mixing so that inadvertent criticality can be prevented.
Suspending the Introduction of coolant, Into the RCS, with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
is required to assure continued safe operation. With coolant added
without forced circulation, unmixed coolant could be introduced to the
core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin tosubcritical operations.
Introduction of reactor makeup water into the RCS from the Chemical and
Volume Control System mixing tee is not permitted when no RCS loop Is
in operation, consistent with Required Action C.1 of LCO 3.3.9,8Boron
Dilution Mitigation System (BDMS).' The immediate Completion Times
reflect the importance of maintaining operation for decay heat removal.
The action to restore must be continued until one loop is restored to
OPERABLE status and operation.

SURVEILLANCE SR 3.4.6.1
REQUIREMENTS

This SR requires verification every 12 hours that one RCS or RHR loop is
in operation. Verification may include 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 RCS and RHR loop performance.

SR 3.4.6.2 F7J1
SR 3.4. requi verification of SG OPERABILITY. SG OPERABILITY
is yengd by ensring that the secondary side narrow range water level Is
2 for require CRS loops. If the SG secondary side narrow range
water level is < , 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.

(continued)
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RCS Loops - MODES, 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 of 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 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 but is not sufficient for the boron dilution
analysis discussed below.

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 wide range water levels above

0f%669 to provide an alternate method for decay heat removal via natural
circulation.

(continued)
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-RCS Loops- MODE-5,tLo: lled
B 3.4.7

BASES (continued) . .. . - .. ,. .

APPLICABLE In MODE 5, RCS circulation is considered in the determination of the time
SAFETY available for mitigation of the accidental boron dilution event.
ANALYSES

The operation of one RCP in MODES 3,4, and 5 provides adequate flow
to ensure mixing, prevent stratification, and produce gradual reactivity
changes during RCS boron concentration reductions. The reactivity
change rate associated with boron reduction will, therefore, be within the
transient mitigation capability of the Boron Dilution Mitigation System
(BDMS). With no reactor coolant loop in operation in either MODES 3, 4,
or 5, boron dilutions must be terminated and dilution sources isolated.
The boron dilution analyils in these MODES takes credit for the mixing
volume associated with having at least one reactor coolant loop in
operation. LCO 3.3.9, "Boron Dilution Mitigation System (BDMS),"
contains the requirements for the BDMS.

ROS Loops - MODE 5 (Loops Filled) satisfies Criterion 4 of
10CFR50.36(c)(2)ii). - P6 ',

LCO The purpose of this LCO Is to require that at least one of t RHR loops
be OPERABLE and in operation with an additional RHR I OPERABLE
or two SGs with secondary side wide range water level 2 . As shown
in Reference 3, any narrow range level indication above will ensure
the SG tubes are covered. One RHR loop provides sufficient r- if
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 wide range water levels ..i . Should the operating
RHR loop fall, the SGs could be used to re i ove the decay heat via
natural circulation. L S/ %
Note I permits all RHR pumps to be removed from operation s 1 hour per
8 hour period. The purpose of the Note Is to permit tests that are required
to be performed without flow or pump noise. The 1 hour time period Is
adequate to perform the necessary testing, and operating experience has
shown that boron stratification Is not likely during this short period with no
forced flow.

Utilization of Note I is permitted provided the following conditions are
met, along with any other conditions imposed by test procedures:

. ; * -. *. . -~ - (continued)
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'RCS Lops-MODE 5, Loops Filled
83.4.7

BASES (continued) -.. 7 -- - - . - .. .. . .

LCO
(continued)

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than
required to assure the SDM of LCO 3.1.1. thereby maintaining the
margin to criticality. Introduction of reactor makeup water Into the
RCS from the Chemical and Volume Control System mixing tee is
not permitted when no RCS loop Is in operation. Boron dilution
with coolant at boron concentrations less than required to assure
the SDM Is maintained is prohibited because a uniform
concentration distribution throughout the RCS cannot be ensured
when In natural circulation; and

b Core outlet temperature is maintained at least 10F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

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

Note 3 requires that the secondary side water temperature of each SG be
5 D0oF above each of the RCS cold leg temperatures before the start of a

reactor coolant pump (RCP) with any RCS cold leg temperatures 275oF.
This restriction, is to prevent a low temperature overpressure event due to
a thermal transient when an RCP Is started.

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

r A
RHR pumps are OPERABLE if they are capable ofbeing powered and
are able to provide flow if required. AA A Gcan perform as a
heat sink via natural circulation when a has an adequate water level and
Is OPERABLEir zre!Crme wio h ,h; agem ,___,rr z %b;Our'ejlarv) l, grcm.

APPUICABIUITY In MODE 5 with RCS loops filed, this LCO requires forced circulation of
the reactor coolant to remove decay heat from the core and to provide
'proper boron mbing. One loop of RHR provides sufficient circulation for
these purposes. However, one additional RHR loop Is required to be
OPERABLE, or the secondary side wide range water level of at least two
SGs is required to be 2 66*: f /o .

(continued)
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'' RC'S-Loops-- MODE`S-1L!iiied
B 3.4.7

BASES (continued)

APPLICABILITY Operation in other MODES is covered by:
(continued)

LCO 3.4.4, "RCS Loops - MODES I and 2";
LCO 3.4.5, "RCS Loops - MODE 3";
LCO 3.4.6, "RCS Loops - MODE 4;
LCO 3.4.8, "RCS Loops - MODES, Loops Not Filled";
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant

Circulation - High Water Lever (MODE 6); and
LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level' (MODE 6).

ACTIONS A.1 andA.2

If one RHR loop is lnoperab and the required SGs have secondary side
wide range water levels < , 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
Notes I and 4, or if no loop is OPERABLE, all operations involving
introduction of coolant, Into the RCS, with boron concentration less than
required to meet the minimum SDM of LCO 3.11 must be suspended and
action to restore one RHR loop to OPERABLE status and operation must
be initiated. To prevent Inadvertent criticality during a boron dilution,
forced circulation from at least one RCP is required to provide proper
mixing. Suspending the introduction of coolant, into the RCS, with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
is required to assure continued safe operation. With coolant added
without forced circulation, unmixed coolant could be introduced to the
core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin tosubcritical operations.
Introduction of reactor makeup water into the RCS from the Chemical and
Volume Control System mixing tee Is not permitted when no RCS loop is
In operation, consistent with Required Action C.1 of LCO 3.3.9,"Boron
Dilution Mitigation System (BDMS).* The Immediate Completion Times
reflect the Importance of maintaining operation for heat removal.

(continued)
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RCS Loops-,MODE 5, Loops Filled
B 3.4.7

BASES (continued)

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This SR requires verification every 12 hours that the required loop is in
operation. Verification may include flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Frequency of 12 hours is sufficient considerng 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 OPERABLEy ensuring their
secondary side wide range water levels are 2 ensures an alternate
decay heat removal method is available via natural circulation In the event
that the second RHR loop Is not OPERABLE.. As shown in Reference 3,
any narrow range level indication above (& will ensure the SG tubes are
covered. If both RHR loops are OPERABLE, this Surveillance is not
needed. The 12 hour Frequency Is cons'ered adequate in view of other
indications available in the control room alert the operator to the loss of
SG level. U 1 ./

SR 3.4.7.3 A6

Verification that a second RHR pump is OPERAB ensures that an
additional pump can be placed in operation, if n ed, to maintain decay
heat removal and reactor coolant circulation. Ve ication is performed by
verifying proper breaker alignment and power ailable to the RHR pump.
If secondary side wide range water level is 2 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 I NRC Information Notice 95-35, "Degraded Ability of SGs to
Remove Decay Heat by Natural Circulation."

2 FSAR Section 15.4.6.

3. TDB-001, "Tank Data Book. Steam Generators EBB01 (ABCD)."
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... .. . - .- - - - - Pressurizer
B 3.4.9

BASES
IJ

BACKGROUND
(continued)

undervoltage signal and manually sequenced back onto the Class I E
4;16-kV buses.

APPLICABLE
SAFETY-.
ANALYSES

* In MODES 1, 2, and 3, the LCO requirement for a steam bubble Is
reflected Implicitly In the accident analyses. Safety analyses performed
for lower MODES are.not limiting.- All analyses performed from a critical
reactor condition assume the existence of a steam bubble and saturated
conditions in the pressurizer.. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally present.

. .. I

. I 'V:

' Safety analyses presented in the. FSAR (Ref. 1) do not take credit for
* pressurizer heater operation; howeverr an implicit initial condition

... ';assumption'of the safetyanalysesis that the RCS is operating at normal
pressure.. ,..

* h ~- f-f^4flce * G#^-'f^ '-4A e tf sThe fn w imt m p occ ttz r '~ at r Ye!a limit, %yh !Gh 9 ncu roc that-& steam
bubble Adrc4& In the pressuzezatisfies Criterion 2 of
10CFR50.36(c)(2)(ii). Afth;6ugl he heaters are not specifically twsed in
accident analysis, the need to aintainsubcooling in the long term during
loss of offsite power, as indic ed in NUREG-0737 (Ref. 2), is the reason

* for providing an LCO. A AlJf }a.-e ~r #e./W;DXD-r /ID"lv
* d> RA ,Ih,-e 4, -ar- s tl

EGOI
Z- B - J
, U . F

.The LCO requirement for the pressurizer to be OPERABLE with a water
volume •1657 cubic feet, which is equivalent to 92%, ensures that a.
steam bubble exists. Limiting the LCO maximum operating water level
preserves the steam space for pressure control. The LCO has been
established to ensure the capability to establish and maintain pressure
control for steady state operation and to minimize the consequences of
potential overpressure transients; Requiring the presence of a steam
bubble:s ioee clirsistent with analytical. assumptions.

The'LCO requires two groups of OPERABLE backup pressurizer heaters,
each with a capacity 2 150 kW, capable of being powered from either the
offsite power source or the emergency power supply. The minimum
heater capacity required Is sufficient to maintain the RCS near normal
operating pressure when accounting for heat losses through the
pressurizer insulation. By maintaining the pressure near the operating
conditions, a wide margin.to subcooling can be obtained in the loops.
The backup pressurizer heaters may be controlled from either the main
control board or the auxiliary shutdown panel.

continued)
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B 3A.9

BASES (cortinued) ,.

APPLICABILITY The need for pressure control is most pertinent when core heat can cause
the greatest effect on RCS temperature, resulting in the greatest effect on
pressurizer level and RCS pressure control. Thus, applicability has been
designated for MODES I and 2. The applicability Is also provided for
MODE 3. The purpose is to prevent solid water RCS operation during
heatup and cooldown to avoid rapid pressure rises caused by normal
operational perturbation, such as reactor coolant pump startup.

In MODES 1, 2, and 3, there is the heed to maintain the availability of
pressurizer heaters, capable of being powered from either the olfsite
power source or the emergency power supply. In the event of a loss of
offslte power, the initial conditions of these MODES give the greatest
demand for maintaining the RCS In a hot pressurized condition with loop
subcooling for an extended period. ForeMODE 4. 5, or 6, it is not
necessary to control pressure (by heaters) to ensure loop subcooling for
heat transfer when the Residual Heat Removal (RHR) System is In
service, and therefore, the LCO is not applicable.

ACTIONS A.1; A2, A.3, and A.4 LCO

Pressurizer water level control malfunctions or other plant Jonutions may
result in a pressurizer water level above the l imit, even
with the plant at steady state conditions. Normally the plant will trip In this (
event since the mppiimit 44hie LC9(Xs the same as the Pressurizer
Water Level - High Trip. /;M 1*

If the pressurizer water level Is not within the limit, action must be taken to
bring the plant to a MODE in which the LCO does not apply. To achieve
this status, within 6 hours the unit must be brought to MODE 3. with all
rods fully inserted and incapable of withdrawal (e.g.. by de-energizing all
CRDMs, by opening the RTBs, or de-energizing the motor generator
(MG) sets). Additionally, the unit must be brought to MODE 4 within
12 hours. This takes the unit out of the applicable MODES.

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

B.1

If one required group of backup pressurizer heaters Is Inoperable,
restoration is required within 72 hours. The Completion Time of 72 hours
is reasonable considering the anticipation that a demand caused by loss

CALLWAY LANTB 3..9-3rn!eviiod
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Pressurizer
B 3.4.9

BASES

ACTIONS B.1 (continued)

of offslte power would be unlikely in this period. Pressure control may be
maintained during this time using the remaining OPERABLE backup
pressurizer heater group or the variable heater group.

C.1 and C.2

If one group of backup pressurizer heaters are inoperable and cannot be
restored In the allowed Completion lime of Required Action B.1, the plant
must be brought to a MODE in which the LCO does not apply. To achieve
this status, the plant must be brought to MODE 3 within 6 hours and to
MODE 4 within 12 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.

SURVEILLANCE
REQUIREMENTS

SR 3.4.9.1.
-LCO

This SR requires that during steady fitate operation, pressurizer level is
maintained below the PCin-l t to provide a minimum space for
a steam bubble. The Surveillance is performed by observing the
Indicated level. The 12 hour interval has been shown by operating
practice to be sufficient to regularly assess level for any deviation and
verify that operation Is consistent with the safety analyses assumption of
ensuring that a steam bubble exists In the pressurizer. Alarms are also
available for early detection of abnormal level indications.

SR 3.4.9.2

The SR Is satisfied when the power supplies are demonstrated to be
capable of producing the minimum power and the associated backup
pressurizer heaters are verified to be at their design rating. This Is done
by energizing the heaters and measuring circuit current. The Frequency
of 18 months Is considered adequate to detect heater degradation.

REFERENCES 1. FSAR, Chapter 15.

2. NUREG-0737, November 1980.

CALLAWAY PLANT B 3.4.91 Revision 0
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B 3.4.10

BASES
t

BACKGROUND
(continued)

The consequences of exceeding the American Society of Mechanical
Engineers (ASME) pressure limit (Ref. 1) could include damage to RCS
components, Increased leakage, or a requirement to perform additional
stress analyses prior to resumption of reactor operation.

APPLICABLE
SAFETY
ANALYSES

All accident and safety analyses in the FSAR (Ref. 2) that require safety
Valve actuation assume operation of three pressurizer safety valves to
limit increases In RCS pressure. The overpressure protection analysis
(Ref. 3) is also based on operation of three safety valves. Accidents that
could result in overpressurization if not properly terminated include:

a. Uncontrolled rod withdrawal at full power;

b.. Loss of reactor coolant flow;

c. Loss of external electrical load/turbine trip;

d. Loss of normal feedwater;

e. Loss of non-emergency AC power to station auxiliaries;

f. Locked rotor;

9. Feedwater line break; and

h. Rod cluster control assembly ejection.

Detailed analyses of the above transients are contained In Reference 2.
Safety valve actuation occurs in the FSAR Chapter 15 analysis of events
- f, arid ;(above) and may be required for any of the above events to
limit the jrlssure Increase. Compliance with this LCO Is consistent with
the desig bases and accident analyses assumptions.

Pressurizer safety valves satisfy Criterion 3 of 1 OCFR50.36(c)(2)(ii).

LCO The three pressurizer safety valves are set to open at 2460 psig (slightly
below the RCS design pressure of 2485 psig), and within the specified
tolerance, to avoid exceeding the maximum design pressure SL, to
maintain accident analyses assumptions, and to comply with ASME
requirements. The upper and lower pressure tolerance limits are based
on the tolerance requirements assumed in the safety analyses.

~ ,:.*:. - .. (continued)

(

I
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B 3A.1 1

BASES

BACKGROUND
(continued)

overpressure mitigation. See LCO 3.4.12, "Cold Overpressure Mitigation
System (COMS)."

APPLICABLE
SAFETY
ANALYSES

Plant operators may employ the PORVs to depressurize the RCS in
response to certain plant transients if normal pressurizer spray is not
available. For the Steam Generator Tube Rupture (SGTR) event, the
safety analysis assumes that manual operator actions are required to
mitigate the event. A loss of offsite power is assumed to accompany the
event, and thus, normal pressurizer spray is unavailable to reduce RCS
pressure. The PORVs are assumed to be used for RCS
depressurization, which Is one of the steps performed to equalize the
primary and secondary pressures in order to terminate the primary to
secondary break flow and the radioactive releases from the affected
e:mf %anF'r tn#r

i

-s . r
For the Inadvertent SACS actuation at power event (a Cndition I1 event),
the safety analysis fief. 1) credits operator actions from the main control
room to terminate new from the normal charging pump ( ,CP) and to open

LoagPORV block va eassumed to initially be closed) Edssure the
availability of at least one PORV for automatic pressure relief. Analysis
results Indicate that water relief through the pressurizer safety valves,
which could result in the Condition 11 event degrading into a Condition III
event if the safety valves did not reseat, Is precluded if operator actions
are taken within the times assumed in the Reference I analysis to
terminate NCP flow and to assure at least one PORV is available for
automatic pressure relief. The assumed operator action times
conservatively bound the times measured during simulator exercises.
Therefore, automatic PORV operation is an assumed safety function In
MODES 1, 2, and 3. The PORVs are equipped with automatic actuation
circuitry and manual control capability. The PORVs are considered
OPERABLE In either the automatic or manual mode, as long as the
automatic actuation circuitry Is OPERABLE and the PORVs can be made
available for automatic pressure relief by timely operator actions (Ref. 1)
to open the associated block valves (if closed) and assure the PORV
handswitches are In the automatic operation position. The automatic
mode is the preferred configuration, as this provides the required
pressure relieving capability without reliance on operator actions.

The PORVs are also modeled In safety analyses for events that result In
increasing RCS pressure for which departure from nucleate boiling ratio
(DNBR), pressurizer volume, or hot leg saturation criteria are examined'
(Ref. 3). By assuming PORV actuation, the primary pressure remains
below the high pressurizer pressure trip setpoint. The DNBR calculation
Is more conservative, the pressurizer water volume Is maximized, and the
hot leg saturation temperature is reduced for those transients assuming

C A- A * -. T; - Revsin-
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Pressurizer PORVs
B 3.4.11

BASES

APPLICABLE PORV operation. Events that assume this condition Include turbine trip,
SAFETY loss of normal feedwater, loss of non-emergency AC power to station
ANALYSES auxiliaries, andhefeedline break Mae wth me-G*(Ref. 3). Automatic

(continued) operation is assumed In the Reference 3 analyses, but operation of the
PORVs has a detrimental Impact on the results of the analysis.

Pressurizer PORVs satisfy Criterion 3 of I0CFR50.36(c)(2)(ii).

LCO The LCO requires the PORVs and their associated block valves to be
OPERABLE for manual operation to mitigate the effects associated with
an SGTR.

The LCO also requires the PORVs and their automatic actuation circuitry
to be OPERABLE, In conjunction with the capability to manually open
their associated block valves and assure the availability of the PORVs for
automatic pressure relief, to mitigate the effects associated with an
inadvertent ECCS actuation at power event. The PORVs are considered
OPERABLE in either the automatic or manual mode, as long as the
automatic actuation circuitry Is OPERABLE and the PORVs can be made
available for automatic pressure relief by timely operator actions (Ref. 1)
to open the associated block valves (if closed) and assure the PORV
handswitches are in the automatic operation position. The automatic
mode Is the preferred configuration, as this provides the required
pressure relieving capability 'without reliance on operator actions.

By maintaining two PORVs and their associated block valves
OPERABLE, the single failure criterion is satisfied. An OPERABLE block
valve may be either open and energized, or dosed and energized, with
the capability to be cycled, since the required safety functions of the block
valve are accomplished by manual operation to cycle the block valve.
Although typically open to allow PORV operation, the block valve may be
OPERABLE when closed to Isolate the flow path of an inoperable PORV
because of excessive seat leakage. Isolation of an OPERABLE PORV
does not render that PORV or block valve Inoperable, provided the
automatic pressure relief function remains available with timely operator
actions (Ref. 1) to open the associated block valve, If dosed, and assure
the PORV's handswitch is In the automatic operation position. Satisfying
the LCO helps minimize challenges to fission product barriers and
precludes water relief through the pressurizer safety valves.

An OPERABLE PORV. must not be experiencing excessive seat leakage.
Excessive seat leakage, although not associated with a specific
acceptance criterion, exists when conditions dictate closure of the block
valve to limit leakage.

(continued)
CALLWAYPLAN B .4.1-3 evison
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RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the coolant to or from the reactor
core make up the RCS. Component joints are made by welding, bolting,
rolling, or pressure loading, and valves Isolate connecting systems from
the RCS.

During plant life, the joint and valve interfaces can allow varying amounts
of reactor coolant LEAKAGE, through either normal operational wear or
mechanical deterioration. The purpose of the RCS Operational
LEAKAGE LCO Is to limit system operation in the presence of LEAKAGE
from these sources to amounts that do not compromise safety. This LCO
specifies the types and amounts oJLEAKAGE.

Act Ogf_44fe'a/
10 CFR 50, Appendix A, GDC 30 (Ref. 1), requires means for detecting
and, to the extent practical, Identifying the source of reactor coolant
LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

The safety significance of R2AEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring reactor
coolant LEAKAGE into the containment area Is necessary. Quickly
separating the identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative Information to the operators, allowing
them to take corrective action should a leak occur that is detrimental to
the safety of the facility and the public.

A limited amount of leakage inside containment is expected from auxiliary
systems that cannot be made 100% leaktight. Leakage from these
systems should be detected, located, and Isolated from the containment
atmosphere, if possible, to not Interfere with RCS leakage detection.

r
This LCO deals with protection of the reactor coolant pressure boundary
(RCPB) from degradation and the core from Inadequate cooling, in
addition to preventing the accident analyses radiation release
assumptions from being exceeded. The consequences of violating this
LCO Include the possibility of a loss of coolant accident (LOCA).

(continued)
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B 3.4.13

4BSE continued)a. r4c :4 4r A
APPLICABLE Except Orjprimary to secondary LEAWA( the sajety analyses do not
SAFETY address'p erational LEAKAGE. HoweverbeOwerperational LEAKAGES-
ANALYSES are related to the safety analyses for LOCA; the amount of leakage can affect

the probability of such an event. The safety analyses for events resulting
in steam discharge to the atmosphere assumed
secofdao) EEJAdb : , Vie ;.H.1 eenditin.. I-,-- £ ..?.4../4SA

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a steam line break (SLB) accident. Other
accidents or transients Involving secondary steam release to the
atmosphere Include the 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 vi otmrcphif ezif ;elyee.
avl ck-ol/u amv1A /Arc ,. b luff b J(r va lva wv a/,/ 1

r4 chasThe safety analysis for the SLB accident assumes 1 gpm primary to
secondary LEAKAGE in generator as an initial condition. The dose

rA4A 1ftvE, consequences resulting fror the SLB and SGTR accidents are well within
the limits defined in 10 CFg 100 (Ref. 5) (i.e., a small fraction of these
limits). 4Aet %-Aci

The safety analysis for RCS main loop piping for GDC-4 (Ref. 1) assumes
I gpm unidentified leakage and monitoring per RG 1.45 (Ref. 2) are'
maintained (Ref. 4).

The RCS operational LEAKAGE satisfies Criterion 2 of
1 0CFR50.36(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
LEAKAGE. Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals, gaskets, and
Instrumentation lines Is not pressure boundary LEAKAGE.
Instrumentation lines are 318 inch tubing for instrument
connections to ASME Class I fluid piping downstream of the root
valves and 1/8 inch core exit thermocouple sheaths. These
instrument lines are not part of the reactor coolant pressure
boundary (RCPB) nor do they provide a pressure retaining barrier.

:CiALL AY- PLANT . .1- Revisi(continu0
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INSERT B 3.4.13 A

*that primary to secondary LEAKAGE through all steam generators (SGs) is one gallon
.per minute. The LCO requirement to limit primary to secondary LEAKAGE through any
* one SG to less than or equal to 150 gallons per day is significantly less than the
conditions assumed in the safety analyses.



RCS Operational LEAKAGE
B 3.4.13

BASES

LCO a. Pressure Boundary LEAKAGE (continued)

Normal charging can accommodate a 3/8 inch break and maintain
normal pressurizer level such that the ECCS is not actuated.

b. Unidentified LEAKAGE Ic~k

', L c o ' *4, 15, XC S One gallon per minute (gpm) of unidentifie LEAKAGE is allowed
. ,kL -he. A*, / as a reasonable minimum detectable amo nt that the 00

L ae2ir monRtor`n9 and eon_ mant4 ononitoring equipment
n~e 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.

0rmryt Secondary LEAKAGE through All Steam Generao2

Total arymato LEAKAG tig to 1gpm through
all SGs produces accep. oses in the accidentI
analyses involving sec discharge to the atmosphere.
Violation of this age rate could ex he offsite dose limits
for these nts. Per Reference 6 and Snt egrity
co erations, the LCO is set lower at 600 gallons ay

rough all SGs. Primary to secondary LEAKAGE must b
included in the total allowable limit for identified LEAKAGE

-*. Primary to Secondary LEAKAGE through Any One SG

(continued)
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d. Primary to Secondary LEAKAGE Through Any One SG

The limit of 150 gallons per day per SG is based on Reference 6 and the
operational LEAKAGE performance criterion in NEI 97-06, Steam Generator
Program Guidelines (Ref. 7). The Steam Generator Program operational
LEAKAGE performance criterion in NEI 97-06 states, 'The RCS operational
primary to secondary leakage through any one SG shall be limited to 150 gallons
per day." The limit Is based on operating experience with SG tube degradation
mechanisms that result in tube leakage. The operational leakage rate criterion in
conjunction with the implementation of the Steam Generator Program is an
effective measure for minimizing the frequency of steam generator tube ruptures.



- -RGS -Operational LEAAGi -a

B 3.4.13

BASES

LCO e 'toS>condi AK AG;EhGou
(confinue C

Gra~~~~~~~~~cks aevr ml, adthe bv sunto

APPLICABILITY In MODES 1, 2, 3, and 4, the potential forleMLEAKAGE is greatest
when the RCS is pressurized. oJ .v~i~ni /

In MODES 5 and 6,fLEAKAGE 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 (PlN) 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
or

Unidentified LEAKAG identified LEAKAG E i aGeofery (
in excess oAthe LCO limits must Se 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 o P jW,4*r J6 escd' L~kAc: ;

If any pressure boundary LEAKAGE exists, or if unidentified LEAKAGE&L-
oj- identified LEAKAGEo prmp ' t der; L6A.KACE 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,
gaskets, and Instrumentation lines is not pressure boundary LEAKAGE.
The reactor must be brought to MODE 3 within 6 hours and MODE 5
within 36 hours. This action reduces the LEAKAGE and also reduces the
factors that tend to degrade the pressure boundary.

C;ALLAWAY LA B-, 3.4.1-4 RIl(conun d)
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RCS Operational LEAKAGE
B 3.4.13

i BASES

ACTIONS B.1 and B.2 (continued)

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from fun power
conditions in an orderly manner and without challenging plant systems.
In MODE 5. the pressure stresses acting on the RCPB are much lower,
and further deterioration is much less likely.

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1

Verifying RCAtEAKAGE to be within the LCO limits ensures the Integrity
of the RCPB is maintained. Pressure boundary LEAKAGE would at first
appear as unidentified LEAKAGE and can only be positively Identified by
inspection. It should be noted that LEAKAGE past seals, gaskets, and
instrumentation lines is not pressure boundary LEAKAGE. Unidentified
LEAKAGE and identified LEAKAGE are determined by performance of an
RCS water inventory balance. P_;,i,, tscod Lr Al(AOEss

moapiwod bie witreeeormono of n Resatmrin'.otrybl

The RCS water inventory balan must be met with the reactor at steady
state operating conditions (stab RCS pressure, temperature, power
level, pressurizer and makeup nk levels, makeup and letdown, and RCP
seal injection and return flows).ih at
this SR Is not required to be performed until 12 hours after establ ng
steady state operation. The 12 hour allowance provides sufBIJ~tim;e to
collect and process all necessary data after stable plant co tions are
established. e A,4 I -4 s

Steady state operation Is preferred to perform a proper inventory balance
since calculations during non-steady state conditions must account for the
changing parameters. For RcO -peatnal LEA6AG4E dot1rmnation by

_-i _ _^__ ^I- - .-A-, ̂ ^_ _ _r_ - __ -A1. r -,^r*e-
- - ___ - __ _. -&WFV "WWW66 - roteeepyl-WOM rulepe?"7M - My a .:r .rj.

4e npaRax_=

and Wotcrx, c-I
Ncr-l~ovl, ProcourFiZor and maltetip to~

:1 cRP seal iMjOtion0- an11d rotumR AGWO.

-
-

-*Heye!s, me teup

An early warning of pressure boundary LEAKAGE or unidentified
LEAKAGE is provided by the automatic systems that monitor the
containment atmosphere adioactivity and the containment sump level. It
should be noted that LE KAGE past seals, gaskets, and Instrumentation
lines is not pressure bo hdary LEAKAGE. These leakage detection
systems are specified I 100 3.4.15, "RCS Leakage Detection
Instrumentation."

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

/ :SE S -T f.. 130C

LESR 3.41. (continued)

The 72 hour Frequency Is a reasonable interval to trend LEAKAGE and
recognizes thie importance of early leakage detection in the prevention of
accidents.

ezwX,15RTb

REFERENCES 1. 10 CFR 50, Appendix A, GDC 4 and 30.

2. Regulatory Guide 1.45, May 1973.

3. FSAR, Section 15.6.3.

4. NUREG-1061, Volume 3, November 1984.

5. 10 CFR 100.

6. Amendment No. 116 dated October 1, 1996.

(
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INSERT B 3.4.13 C

Note 2 states that SR 3.4.13.1 is not applicable to primary to secondary LEAKAGE
because LEAKAGE of 150 gallons per day cannot be measured accurately by an RCS
water inventory balance.

INSERT B 3.4.13 D

This SR verifies that primary to secondary LEAKAGE is less or equal to 150 gallons per
day through any one SG. Satisfying the primary to secondary LEAKAGE limit ensures
that the operational LEAKAGE performance criterion in the'Steam Generator Program is
met. If this SR is not met, compliance with LCO 3.4.17, 'Steam Generator Tube
Integrity," should be'evaluated. The 150 gallons per day limit is measured at room
temperature as described in Reference 8. The operational LEAKAGE rate limit applies
to LEAKAGE through any one SG. If it is not practical to assign the LEAKAGE to an
individual SG, all the primary to secondary LEAKAGE should be conservatively assumed
to be from one SG

SR 3.4.13.2 is modified'by a Note which states that the Surveillance is not required to be
performed until 12 hours after establishment of steady state operation. For RCS primary
to secondary LEAKAGE determination, steady state is defined as stable RCS pressure,
temperature, power level, pressurizer and makeup tank levels, makeup and letdown,
and RCP seal injection and return flows.

The Surveillance Frequency of 72 hours is a reasonable interval to trend primary to
secondary LEAKAGE and recognizes the importance of early leakage detection in the
prevention of accidents. During normal operation the primary to secondary LEAKAGE is
determined using continuous process radiation monitors or radiochemical grab sampling.
In MODES 3 and 4, the primary system radioactivity level may be very low, making it
difficult to measure primary to secondary LEAKAGE. If SG water samples are less than
the minimum detectable activity for each principal gamma emitter, primary to secondary
LEAKAGE may be assumed to be less than 150 gallons per day through any one SG
(Ref. 8).

INSERT B 3.4.13 E

7. NEI 97-06, "Steam Generator Program Guidelines."

8. EPRI TR-104788, "Pressurized Water Reactor Primary-to-Secondary Leak
Guidelines."



RCS Specific Activity
B 3.4.16

BASES (

SURVEILLANCE SR 3.4.16.1 (continued)
REQUIREMENTS

MODE 3 with Tavg at least 5006F. The 7 day Frequency considers the
unlikelihood of a gross fuel failure during the time.

SR 3A.16.2

This Surveillance is performed to ensure iodine remains within limit during
normal operation and following fast power changes when fuel failure Is
more apt to occur. The 14 day Frequency is adequate to trend changes
In the iodine activity level, considering gross activity is monitored every
7 days. The Frequency, between 2 and 6 hours after a power change
2 15% RTP within a 1 hour period, is established because the iodine
levels peak during this time following fuel failure; samples at other times
would provide inaccurate results. The Note modifies this SR to allow entry
into and operation in MODE 2 and in MODE 3 with Tan ; 500OF prior to
performing the SR. This allows the surveillance to be performed In those
MODES, prior to entering MODE 1.

SR 3.4.16.3

A radiochemical analysis for E determination Is required every 184 days
(6 months) with the plant operating in MODEl equilibrium conditions.
The 1 determination directly relates to the LCO and is required to verify
plant operation within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per disintegration for
Isotopes with half lives longer than 15 minutes. excluding iodines. The
Frequency of 184 days recognizes i- does not change rapidly.

This SR has been modified by a Note that indicates sampling is required
to be performed within 31 days after a minimum of 2 effective full power
days and 20 days of MODE I operation have elapsed since the reactor
was last subcritical for at least 48 hours. This ensures that the radioactive
materials are at equilibrium so the analysis for E is representative and not
skewed by a crud burst or other similar abnormal event.

REFERENCES 1 10 CFR 100.11, 1973.

2 FSAR, Section 15.6.3

S.4 /t22 -7Z Acez~ e.h,/? fl4g -7*7 / a;-)
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SG Tube Integrity
B 3.4.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 Steam Generator (SG) Tube Integrity

BASES

BACKGROUND Steam generator (SG) tubes are small diameter, thin walled tubes
that carry primary coolant through the primary to secondary heat
exchangers. The SG tubes have a number of important safety
functions. Steam generator tubes are an integral part of the
reactor coolant pressure boundary (RCPB) and, as such, are
relied on to maintain the primary system's pressure and inventory.
The SG tubes isolate the radioactive fission products in the
primary coolant from the secondary system..In addition, as part of
the RCPB, the SG tubes are unique in that they act as the heat
transfer surface between the primary and secondary systems to
remove heat from the primary system. This Specification
addresses only the RCPB integrity function of the SG. The SG
heat removal function is addressed by LCO 3.4.4, "RCS Loops -
MODES I and 2," LCO 3.4.5, URCS Loops'- MODE 3," LCO 3.4.6,
"RCS Loops - MODE 4," and LCO 3.4.7, URCS Loops - MODE 5,
Loops Filled."

SG tube integrity means that the tubes are capable of performing
their intended RCPB safety function consistent with the licensing
basis, including applicable regulatory requirements.

Steam generator tubing is subject to a variety of degradation
mechanisms. Steam generator tubes may experience tube
degradation related to corrosion phenomena, such as wastage,
pitting, intergranular attack, and stress corrosion cracking, along
with other mechanically induced phenomena such as denting and
wear. These degradation mechanisms can impair tube integrity if
they are not managed effectively. The SG performance criteria
are used to manage SG tube degradation.

Specification 5.5.9, "Steam Generator (SG) Program," requires
that a program be established and implemented to ensure that SG
tube integrity is maintained. Pursuant to Specification 5.5.9, tube
integrity is maintained when the SG performance criteria are met.
There are three SG performance criteria: structural integrity;
accident induced leakage; and operational LEAKAGE. .The SG
performance criteria are described in Specification 5.5.9. Meeting
the SG performance criteria provides reasonable assurance of
maintaining tube integrity at normal and accident conditions.

The processes used to meet the SG performance criteria are
defined by the Steam Generator Program Guidelines (Ref. 1).

CALLAWAY PLANT B 3.4.17-1 Revision



SG Tube Integrity
B 3.4.17

BASES (continued)

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting
design basis event for SG tubes and avoiding an SGTR is the
basis for this Specification. The analysis of a SGTR event
assumes a primary to secondary LEAKAGE rate of 1 gpm to the
unaffected steam generators, in excess of the operational
LEAKAGE rate limits in LCO 3.4.13, URCS Operational
LEAKAGE," plus the leakage rate associated with a double-ended
rupture of a single tube. The accident analysis for a SGTR
assumes the contaminated secondary fluid is released to the
atmosphere via a.postulated stuck-open atmospheric steam dump
(ASD) valve or via a partially stuck-open main steam safety valve
(see Ref. 2).

The analysis for design basis accidents-and transients other than
a SGTR assume the SGtubes retain their structural integrity (i.e.,
they are assumed not to rupture). In these analyses, the steam
discharge to the atmosphere is based on the total primary to
secondary LEAKAGE from all SGs of 1 gallon per minute. For
accidents that do not involve fuel damage, the primary coolant,
activity level of DOSE EQUIVALENT 1-131 is assumed to be equal
to the LCO 3.4.16, 'RCS Specific Activity," limits. For accidents
that assume fuel damage, -the primary coolant activity is a function
of the amount of activity released frorn the damaged fuel. The
dose consequences of these events, are within the limits of GDC
19 (Ref. 3), 10 CFR 100 (Ref. 4) or the NRC approved licensing
basis (e.g., a small fraction of these limits).

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO The LCO requires that SG tube integrity be maintained. The LCO
also requires that all SG tubes that satisfy the repair criteria be
plugged in accordance with the Steam Generator Program.

During a SG inspection, any inspected tube that satisfies the
Steam Generator Program repair criteria is removed from service
by plugging. If a tube was determined to satisfy the repair criteria
but was not plugged, the tube may still have tube integrity.

In the context of this Specification, a SG tube is defined as the
entire length of the tube, including the tube wall, between the
tube-to-tubesheet weld at the tube inlet and the tube-to-tubesheet
weld at the tube outlet. The tube-to-tubesheet weld is not
considered part of the tube.
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SG Tube Integrity
B 3.4.17

BASES

LCO (continued) A SG tube has tube integrity when it satisfies the SG performance
criteria. The SG performance criteria are defined in Specification
5.5.9, Steam Generator Program," and describe acceptable SG
tube performance. The Steam Generator Program also provides
the evaluation process for determining conformance with the SG
performance criteria.

There are three SG performance criteria: structural integrity,
accident induced leakage, and operational LEAKAGE. Failure to
meet any one of these criteria is considered failure to meet the
LCO.

The structural integrity performance criterion provides a margin of
safety against tube burst or collapse under normal and accident
conditions, and ensures structural integrity, of the SG tubes under
all anticipated transients included in the design specification.
Tube burst is defined as the gross structural failure of the tube
wall. The condition typically corresponds to an unstable opening
displacement (e.g., opening area increased in response to
constant pressure) accompanied. by ductile (plastic) tearing of the
tube material at the ends of the degradation. Tube collapse is
defined as follows: For the load displacement curve for a given
structure, collapse occurs at the top of the load versus
displacement curve where the slope of the curve becomes zero.
The structural integrity performance criterion provides guidance on
assessing loads that significantly affect burst or collapse. In that
context, the term significant is defined as follows: An accident
loading condition other than differential pressure is considered
significant when the addition of such loads in the assessment of
the structural integrity performance criterion could cause a lower
structural limit or limiting burst/collapse condition to be
established. The determination of whether thermal loads are
primary or secondary loads is based on the ASME definition in
which secondary loads are self-limiting and will not cause failure
under single load application. For steam generator tube integrity
evaluations, except for circumferential degradation, axial thermal
loads are classified as secondary loads. For circumferential
degradation, the classification of axial thermal loads as primary or
secondary loads will be evaluated on a case-by-case basis. The
division between primary and secondary classifications will be
based on detailed analysis and/or testing.

Structural integrity requires that the primary membrane stress
intensity in a tube not exceed the yield strength for all ASME
Code, Section 1II, Service Level A (normal operating conditions)
and Service Level B (upset or abnormal conditions) transients
included in the design specification. This includes safety factors
and applicable design basis loads based on ASME Code, Section
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SG Tube Integrity
B 3.4.17

BASES

LCO (continued) IlI, Subsection NB (Ref. 5) and Draft Regulatory Guide 1.121 (Ref.
6).

The accident induced leakage performance criterion ensures that
the primary to secondary LEAKAGE caused by a design basis
accident, other than a SGTR, is within the accident analysis
assumptions. The accident analysis assumes that accident
induced leakage does not exceed 1 gpm total for all four steam
generators. The accident induced leakage rate includes any
primary to secondary LEAKAGE existing prior to the accident in
addition to primary to secondary-LEAKAGE induced during the

.accident.

The operational LEAKAGE performance criterion provides an
observable indication 'of SG tube conditions during plant
operation. The limit on operational LEAKAGE-is contained in LCO
3.4.13, "RCS Operational LEAKAGE," and limits primary to
secondary LEAKAGE through any one SG to 150 gallons per day.

-. This limit 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 break. If this amount
of LEAKAGE is due to more-than one crack, the cracks are very
small, and the above assumption is conservative.

APPLICABILITY Steam generatortube integrity is challenged when the pressure
differential across the-tubes is large. Large differential pressures
across SG tubes can only be experienced in MODE 1,.2, 3, or 4.

RCS conditions are far less challenging in MODES 5 and 6 than
during MODES 1, 2, 3, and 4. In MODES 5 and 6, primary to
secondary differential pressure is low, resulting in lower stresses
and reduced potential for LEAKAGE.

ACTIONS The ACTIONS are modified by a'Note clarifying that the
Conditions may be entered independently for each SG tube. This
is acceptable because the Required Actions provide appropriate
compensatory actions for each affected SG tube. Complying with
the Required Actions may allow for continued operation, and
subsequent affected SG tubes are governed by subsequent
Condition entry and application of associated Required Actions.

A.1 and A.2

Condition A applies if it is discovered that one or more SG tubes
examined in an inservice inspection satisfy the tube repair criteria
but were not plugged in accordance with the Steam Generator
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SG Tube Integrity
B 3.4.17

BASES

A.1 and A.2
(continued)

Program as required by SR 3.4.17.2. An evaluation of SG tube
integrity of the affected tube(s) must be made. Steam generator
tube integrity is based on meeting the SG performance criteria
described in the Steam Generator Program. The SG repair
criteria define limits on SG tube degradation that allow for flaw
growth between inspections while still providing assurance that
the SG performance criteria will continue to be met. In order to
determine if a SG tube that should have been plugged has tube
integrity, an evaluation must be completed that demonstrates that
the SG performance criteria will continue to be met until the next
SG tube inspection. The tube integrity determination is based on
-the estimated condition of the tube at the time the situation is
discovered and the estimated growth of the degradation prior to
the next SG tube inspection. If it is determined that tube integrity is
not being maintained, Condition B applies.

A Completion Time of 7 days is sufficient to complete the
evaluation while minimizing the risk of plant operation with a SG
*tube that may not have tube integrity.'

If the evaluation determines that the affected tube(s) have tube
integrity, Required Action A.2 allows plant operation to continue
until the next refueling outage or SG inspection provided the
inspection interval continues to be supported by an operational
assessment that reflects the affected tubes. However, the
affected tube(s) must be plugged prior to entering MODE 4
following the next refueling outage or SG inspection. This
Completion Time is acceptable since operation until the next
inspection is supported by the operational assessment.

B.1 and B.2

If the Required Actions and associated Completion Times of
Condition A are not met or if SG tube integrity is not being
maintained, the reactor must be brought to MODE 3 within 6 hours
and MODE*5 within 36 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the desired plant conditions from
full power conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.4.17.1

During shutdown periods the SGs are inspected as required by
this SR and the Steam Generator Program. NEI 97-06, Steam
Generator Program Guidelines (Ref. 1), and its referenced EPRI
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SG Tube Integrity
B 3.4.17

BASES

SR 3.4.17.1 Guidelines, establish the content of the Steam Generator
(continued) Program. Use of the Steam Generator Program ensures that the

inspection is appropriate and consistent with accepted industry
practices.

During SG inspections a condition monitoring assessment of the
SG tubes is performed. The condition monitoring assessment
determines the "as found" condition of the SG tubes. The purpose
of the condition monitoring assessment is to ensure that the SG
performance criteria have been met for the previous operating
period.

The Steam Generator Program determines the scope of the
inspection and the methods used to determine whether the tubes
contain flaws satisfying the tube repair criteria. Inspection scope
(i.e., which tubes or areas of tubing within the SG are to be
inspected) is a function of existing and potential degradation
locations. The-Steam Generator.Program also specifies the
inspection methods to be used to find potential degradation.
Inspection methods are a function of degradation morphology,
non-destructive examination (NDE) technique capabilities, and
inspection locations.

The Steam Generator Program defines the Frequency of SR
3.4.17.1. The Frequency is determined by the operational
assessment and other limits in the SG examination guidelines
(Ref. 7). The Steam Generator Program uses information on
existing degradations and growth rates to determine an inspection
Frequency that provides reasonable assurance that the tubing will
meet the SG performance criteria at the next scheduled
inspection. In addition, Specification 5.5.9 contains prescriptive
requirements concerning inspection intervals to provide added
assurance that the SG performance criteria will be met between
scheduled inspections.

SR 3.4.17.2

During a SG inspection, any inspected tube that satisfies the
Steam Generator Program repair criteria is removed from service
by plugging. The tube repair criteria delineated in Specification
5.5.9 are intended to ensure that tubes accepted for continued
service satisfy the SG performance criteria with allowance for
error in the flaw size measurement and for future flaw growth. In
addition, the tube repair criteria, in conjunction with other elements
of the Steam Generator Program, ensure that the SG performance
criteria will continue to be met until the next inspection of the
subject tube(s). Reference 1 and Reference 7 provide guidance
for performing operational assessments to verify that the tubes
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SG Tube Integrity
B 3.4.17

BASES

SR 3.4.17.2 remaining in service will continue to meet the SG performance
(continued) criteria.

The Frequency of prior to entering MODE 4 following a SG
inspection ensures that the Surveillance has been completed and
all tubes meeting the repair criteria are plugged prior to subjecting
the SG tubes to significant primary to secondary pressure
differential.

REFERENCES 1. NEI 97-06, "Steam Generator Program Guidelines."

2. FSAR Section 15.6.3

3. 10 CFR 50 Appendix A, GDC 19.

*4. 10CFRI100.

5. ASME Boiler-and Pressure Vessel Code, Section IlIl,
- *Subsection NB.

6. Draft Regulatory Guide 1.1 21, "Basis for Plugging Degraded
Steam Generator Tubes,".August 1976.'

7. EPRI TR-1 07569, "Pressurized Water Reactor Steam
Generator Examinationr Guidelines."
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B 3.5.1

BASES

APPLICABLE
SAFETY
ANALYSES

(continued)

The worst case small break LOCA analyses also assume a time delay
before pumped flow reaches the core. For the larger range of small
breaks, the rate of blowdown is such that the Increase in fuel clad
temperature is terminated primarily by the accumulators, with pumped
flow then providing continued cooling. As break size decreases, the
accumulators and centrifugal charging pumps both play a part in
terminating the rise In clad temperature. As break size continues to
decrease, the role of the accumulators continues to decrease until they
are not required and the centrifugal charging pumps become solely
responsible for terminating the temperature increase.

This LCO helps to ensure that the following acceptance criteria
established for the ECCS by 10 CFR 50.46 (Ref. 2) will be met following a
LOCA:

a. Maximum fuel element cladding temperature is s 22000F;

b. Maximum cladding oxidation is •0.17 times the total cladding
thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water reaction is
• 0.01 times the hypothetical amount that would be generated if all
of the metal in the cladding cylinders surrounding the fuel,
excluding the cladding surrounding the plenum volume, were to
react; and

(

d. Core is maintained in a coolable geometry.

Since the accumulators empty themselves by the beginning stages of the
reflood phase of a large break LOCA, they do not contribute to the long
term cooling requirements of 10 CFR 50.46.

For both the large and small break LOCA analyses, a nominal contained
accumulator water volume is used. The contained water volume is the
same as the deliverable volume for the accumulators, since the
accumulators are emptied, once discharged. For small breaks, an
increase in water volume Is a peak clad temperature penalty. For large
breaks, an increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer filling and
subsequent spill through the break during the core reflooding portion of
the transient. The analysis makes a conservative assumption with
respect to ignomnngkne water volume from the
accumulator to the check valve. Fall s of 6061 gallons and 6655 gallons
are specified. 4A

'.WA PLANT 3.51-''4 Rev'(oniinued0
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Containment-..-
B 3.6.1

BASES

BACKGROUND 2. closed by manual valves, blind flanges, or de-activated
(continued) 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 sealed; and

d The sealing mechanism associated with each penetration (e.g.
welds, bellows, or O-rings) is OPERABLE.

APPLICABLE The safety design basis for the containment is that the containment must
SAFETY withstand the pressures and temperatures of the limiting DBA without
ANALYSES 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)
and a steam line break (Ref. 2). In addition, release of significant fission
product radioactivity within containment can occur from a LOCA. 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 0.2% of containment air weight per day for the first 24 hours and 0.1%

> 'of containment air weight per day for the remainder of the accident
(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 (P.) resulting from the limiting design bases
LOCA. The allowable leakage rate represented by L. forms the basis for
the acceptance criteria Imposed on all containment leakage rate testing.
L. is assumed to be 0.2% of containment air weight per daya

X PnalneioatP.=48.1 psg,(Ref -3)s- ir 4r a cop'$" i /t
Dt 4swun Ad A/CS4/4ItA.¶/,^ ,,^CeA4- p w~ 4_~- -/ ocA kr+ ,ro

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).'

LCO Containment OPERABILITY is maintained by limiting leakage to s 1.0 L,,.
except prior to the first startup after performing a required Containment
Leakage Rate Testing Program leakage test. At this time, the applicable
leakage limits must be met.

(continued:
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Containment Air Locks
B 3.6.2

t ;
B 3.6 CONTAINMENT SYSTEMS

3 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure boundary
and provide a means for personnel access during all MODES of
operation.

The personnel air lock is nominally a right circular cylinder, approximately
10 ft in diameter, with a door at each end. The emergency air lock is
approximately 5 ft 9 in inside diameter with a 2 ft 6 in door at each end.
On both air locks, doors are interlocked to prevent simultaneous opening.
During periods when containment is not required to be OPERABLE, the
door interlock mechanism may be disabled, allowing both doors of an air
lock to remain open for extended periods when frequent containment
entry is necessary. Each air lock door has been designed and tested to
certify is ability to withstand a pressure in excess of the maximum
expected pressure following a Design Basis Accident (DBA) In
containment. As such, closure of a single door supports containment
OPERABILITY. Each of the doors contains double gasketed seals and
local leakage rate testing capability to ensure pressure Integrity. To effect
a leak tight seal, the air lock design uses pressure seated doors (i.e., an
Increase in containment internal pressure results in increased sealing
force on each door).

Each personnel air lock is provided with limit switches on both doors that
provide local indication of door position.

The containment air locks form part of the containment pressure
boundary. As such, air lock Integrity and leak tightness Is essential for
maintaining the containment leakage rate within limit In the event of a
DBA. Not maintaining air lock integrity or leak tightness may result in a
leakage rate in excess of that assumed In the safety analyses.

APPLICABLE
SAFETY
ANALYSES

The DBA that result in a release of radioactive material within containment
Is a loss of coolant accident (Ref. 2). In the analysis of this accident, It Is
assumed that containment is OPERABLE such thatrelease of fission
products to the environment Is controlled by the rate of containment
leakage. The containment was designed with an allowable leakage rate
of 0.2% of containment air weight per day (Ref. 2). This leakage rate Is
defined In 10 CFR 50, Appendix J, Option B, (Ref. 1) L, as the maximum
allowable containment leakage rate at the calculated peak containment
internal pressure, P. = 48.1 psig following a design basis LOCAA This

(xe, L4 As 1 1 t S A'4 /', Ad
4. L.O c,,/. "Ir",,A4 )JI(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 main steam line break (MSLB). These limits
also prevent the containment pressure from exceeding the containment
design negative pressure differential with respect to the outside
atmosphere in the event of Inadvertent actuation of the Containment
Spray System.

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 Containment internal pressure is an initial condition used in the DBA
SAFETY analyses to establish the maximum peak containment internal pressure.
ANALYSES The limiting DBAs considered, relative to containment pressure, are the

LOCA and MSLB. which are analyzed using computer codes developed
to predict the containment pressure transients. The worst case MSLB
generates larger mass and energy release than the worst case LOCA.
Thus, the MSLB event bounds the LOCA event from the containment
peak pressure standpoint (Ref. 1). - .

The initial pre ure condition used in th containment analysis was
14.7 psia (.0 psIg ). This resul in a peak pressure from a
MSLB of ig. The contai ment analysis1fRe(-4w shows that the

- a ax mpeak calculated con Inment pressure, P., results from the
limitin WCI:. The ontainment pressure resulting from the

I; 4worst case LOCA, 4*Epsig,-does not exceed the containment design

pressure, 60 psig. _
Jwcr4, 5,5 I econinment was also designed for an external pressure load
IrII A 1r4 I equivalent to -3 psig. The inadvertent actuation of the Containment Spray

£ {System was analyzed to determine the resulting reduction in containment
/p.. (,s * . tDrI; bts pressure. The initial pressure condition used in this analysis was

Ev'/a . , hs// |:14.7 psia. This resulted In a minimum pressure Inside containment of
C .,,| A/wr ,!; 1-2.72 psig, which is less than the design load.

'/,e AA/ AC- rftlk lFor certain aspects of transient accident analyses, maximizing the
°PR-IJI P4 n aslculated containment pressure is not conservative. In particular, the

4 It (continued)
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Containment Air Temperature
B 3.6.5

B 3.6 CONTAINMENT SYSTEMS

B3.6.5 ContainmentAirTemperature

BASES

BACKGROUND The containment structure serves to contain radioactive material that may
be released from the reactor core following a Design Basis Accident
(DBA). The containment average air temperature is limited during normal
operation to preserve the initial conditions assumed In the accident
analyses for a loss of coolant accident (LOCA) or main steam line break
(MSLB).

The containment average air temperature limit is derived from the input
conditions used in the containment functional analyses and the
containment structure external pressure analyses. This LCO ensures that
initial conditions assumed in the analysis of containment response to a
DBA are not violated during unit operations. The total amount of energy
to be removed from containment by the Containment Spray and Cooling
systems during post accident conditions is dependent upon the energy
released to the containment due to the event, as well as the initial
containment temperature and pressure. The higher the Initial
temperature, the more energy that must be removed, resulting in higher.
peak containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that assumed in the
accident analysis. Operation with containment temperature in excess of
the LCO limit violates an initial condition assumed In the accident
analysis.

(

APPLICABLE
SAFElY
ANALYSES

Containment average air temperature is an Initial condition used In the
DBA analyses that establishes the containment environmental
qualification operating envelope for both pressure and temperature. The
limit for containment average air temperature ensures that operation Is
maintained within the assumptions used In the DBA analyses for
containment (Ref. 1).

The limiting DBAs considered relative to containment OPERABILITY are
the LOCA and MSLB. The DBA LOCA and MSLB are analyzed using
computer codes designed to predict the resultant containment 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 Woea of eoEC
b-, "Ich Ia lh worst case single active failure, reGUting iR ORO tri-
pp2ch nf VIb Co~Gntienment Slr-a Syctem, Rocidual-: lea! Rer;,vl Bysle.
:nd _I _oaling SYSIM Ing Fendedip l A spectrum
of MSLBs was analyz a l yle activeze d , _kwv

(continued)
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. -.- -Containment Air Temperature-
B 3.6.5

BASES

APPLICABLE The limiting DBA for the maximum peak containment air temperature Is an
SAFETY MSLB. The initial containment average air temperature assumed in the
ANALYSES design basis analyses (Ref. 1) is 1200F. This resulted in a maximum edAW

(continued) containment air temperature of . . The design temperature is
3200F.

i ° 9' e spectrum of MSLBs cases are used to establish the environmental
'P 4,, Jw ow f AITrV v ualification operating envelope for containment. The performance of
0/J. *.b"rFA iequired safety-related equipment, Including the containment structure
e VI ° tself, Is evaluated against this operating envelope to ensure thequipment can perform its safety function. The maximum peak

e ]a' C-k /f7 ntainment air temperature was calculated to exceed the containment
OA,/ A e J d sign temperature for only a few seconds during the transient. The

} rb sis of the containment design temperature, however, Is to ensure the
rformance of safety related equipment Inside containment (Ref. 2).

: Ad Ffj9' wx ril ermal analyses showed that the time Interval during which the
i^ ~ 1F ntalnment air temperature exceeded the containment design

mperature was short enough that the equipment surface temperatures
remained below the design temperature. Therefore, it Is concluded that
the calculated transient containment air temperature is acceptable for the
DBA MSLB (Ref. 3).

The temperature limit is also used In the Containment external pressure
analyses to ensure that the minimum pressure limit is maintained
following an inadvertent actu'ation of the Containment Spray System
(Ref. 1).

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 MSLB. 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 peak accident
temperature Is maintained below the maximum containment temperature
analyzed in Ref. 3. As a result, the ability of containment to perform its
design function Is ensured.

(continued)
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* . *---- -. - -- - - -- - Containment Spray-and Cooling-Systems -

- --- --- --- ---- --Contain ment Spraytand-Cooling Systems- -
B 3.6.6

BASES
(

BACKGROUND Containment Cooling System (continued)

with the Containment Ventilation system, is designed to limit the ambient
containment air temperature during normal unit operation to less than the
limit specified In LCO 3.6.5, "Cbntainment 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, the Containment
Cooling System fans are designed to start automatically in slow speed If
not already running. 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. The temperature of the ESW is an important
factor in the heat removal capability of the fan units.

APPLICAJ
SAFETY
ANALYSE

BLE The Containment Spray System and Containment Cooling System limits
the temperature and pressure that could be experienced following a DBA.

.S 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.

- O E^/¢>2 A 44.:2 S,
The analysis nd evaluation show t at und r the worst case scenario, the
highest pCiontainment pressure is sig (experienced during a

Lt"CA-1:B). The analysis shows that th ee3 containment temperature is
~.1 fF48+9.F (experienced during an SLB). Both results meet the intent of the

design basi' (See the Bases for LCO 3.6.4, "Containment Pressure,"
and ICO 3. .5 for a detailed discussion.) The analyses and evaluations
assume a qit specific power level of 102%, one containment spray train
and one ctainment cooling train operating, and initial (pre-accident)'
containment conditions of 1200F and 0 psig. The analyses assume a
response ime delayed Initiation to provide conservative peak calculated
containm nt pressure and temperature responses.

For-cein aspects of transient accident analyses, maximizing the
caltuled containment pressure is not conservative. In particular, the
effect eness of the Emergency Core Cooling System during the core
reflo d phase of a LOCA analysis increases with increasing containment

wohorc~< #-:F eVA/sl;.4A7fe/a4; -t-Ak tAIhr 4o
pt p a' .1'X9 Jr AsF 4W q FI ke,1continued)'

II
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MSSVS
B 3.7.1

BASES (continued)

APPLICABIULTY In MODES 1, 2, and 3, five MSSVs per steam generator are required to
be OPERABLE to limit secondary system pressure. In MODES 4, 5
and 6 there are no credible transients requiring the MSSVs.

ACTIONS The ACTIONS table is modified by a Note indicating that separate
Condition entry is allowed for each MSSV.

A1

In the case of only a single inoperable MSSV on one or more steam
generators when the Moderator Temperature Coefficient is not positive a
reactor power reduction alone Is sufficient to limit primary side heat
generation such that overpressurization of the secondary side is
precluded for any RCS heatup event. Furthermore, for this case there is
sufficient total steam flow capacity provided by the turbine and remaining
insertion, such as in the event of an uncontrolled RCCA bank withdrawal
at power. Therefore, Required ActionA. 1 requires an appropriate
reduction in reactor power within 4 hours. Required Action A.1 is only
applicable when the Moderator Temperature Coefficient is negative at all
power levels.

P.S
The maxirum THERMAL POWER corresponding to the heat removal
capacity the remaining OPERABLE MSSVs Is determined via a
conservat'e heat balance calculation as described in the attachment to
Referenc6 with an appropriate allowance for calorimetric power

With one or more MSSVs Inoperable, action must be taken so that the
available MSSV relieving capacity meets Reference 2 requirements.

Continued operation with less than all five MSSVs OPERABLE for each
steam generator is permissible, if THERMAL POWER Is limited to the
relief capacity of the remaining MSSVs. This Is accomplished by
restricting THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available relief capacity In
that steam generator.

B.1 and B.2

In the case of multiple inoperable MSSVS on one or more steam
generators, with a reactor power reduction alone there may be insufficient
total steam flow capacity provided by the turbine and remaining

(continud
CALWY LN 3713Rvso
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B 3.7.1

BASES (continued) a..j. . * . - .. *. . *- ' * " "

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

This SR verifies the OPERABILITY of the MSSVs by the verification of
each MSSV lift setpoint In accordance with the Inservice Testing Program
(Ref. 5).

The ASME Code specifies the activities and frequencies necessary to
satisfy the requirements. Table 3.7.1-2 allows a +3%I-1% setpoint
tolerance for OPERABILITY; however, the valves are reset to. 1% during
the Surveillance to allow for drift. The liftsettings pressure shall
correspond to ambient conditions of the valve at nominal operating
temperature and pressure.

This SR is modified by a Note that allows entry into and operation In
MODE 3 prior to performing the SR. The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to simulate
lift pressure. If the MSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected, if necessary, to ambient conditions of the
valve at operating temperature and pressure.

REFERENCES I FSAR, Section 10.3.2, Main Steam Supply System - System
Description.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NC-7000, Class 2 Components.

3. FSAR, Section 15.2, Decrease in Heat Removal by the Secondary
System.

4. NRC Information Notice 94-60, "Potential Overpressurization of
the Main Steam System,"August 22,1994.

5. ASME, Boiler and Pressure Vessel Code. Section Xl.

6; Westinghouse Letter SCP-99-129, dated July 7, 1999.

7 HeR-/6 :- - X I/lw7 er /Jce^ e4 JZA<n
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MSIVs
B 3.7.2

B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs)

.BASES
BACKGROUND The MSIVs isolate steam flow from the secondary side of the steam

generators following a high energy line break (HELB). MSIV closure
temfinates flow from the unaffected (intact) steam generators.

One MSIV is located in each main steam line outside, but close to,
containment. The MSIVs are-downstream from the main steam safety
valves (MSSVs) and auxiliary feedwater (AFVW) pump turbine steam
supply, to prevent MSSV and AFW isolation from the steam generators by

* MSIV closure. Closing the MSIVs isolates each steam generator from the
others, and isolates the turbine, Condenser Steam Dump System, and
other auxiliary steam supplies from the steam generators.

The MSIV is a 28 inch gate valve with dual-redundant hydraulic actuators.
The assumed single failure of one of the redundant actuators will not
prevent the MSIV from closing.

The MSIVs close on a main steam isolation signal generated by low
steam line pressure. high steam line negative pressure rate or High-2
* containmentpressure. The MSIVs fail as is on loss of control or actuation
power.

Each MSIV has an MSIV bypass valve: Although these bypass valves
are normally closed, they receive the same emergency'closure signal as
do their associated MSIVs. The MSIVs may also be actuated manually.

A description of the MSIVslis found in the FSAR, Section 10.3 (Ref. 1).

APPLICABLE
SAFETY
ANALYSES

The design basis of the MSIVs is established by the containment analysis
for the large steam line break (SLB) inside containment, discussed in the
FSAR, Section 6.2.1.4 (Ref. 2). It is also affected by the accident analysis
of the SLB events presented in the FSAR, Section 15.1.5 (Ref. 3). The
design precludes the blowdown of more than one steam generator.
assuming a single active component failure (e.g., the failure of one MSIV
to dose nn demmanri

/0.2% LOe
The limiting case for the containment pressurjd analysis is theH6inside
containment, with initial reactor power at with loss of offsite power

:-and the failure of one emergency diesel generatortRef. 6). Because of
increased energy storage in the primary plant, increased heat transfer in
the steam generators, and the additional energy generation in the nuclear

(continued)
. . _
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-MSIVs" -.
B 3.7.2

BASES

ACTIONS D.1 and D.2 (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.7.2.1

This SR verifies that MSIV closure time is 5.0 seconds from each
actuator train when tested pursuant to the Inservice Test Program. The
MSIV isolation time Is assumed in the accident and containment
analyses. This Surveillance is normally performed upon returning the unit
to operation following a refueling outage. TheIMSIVs should not be
tested at power, since even a part stroke exe cse increases the risk of a
valve closure when the unit is generating power

(S C eP)
The Frequency is in accordance with the Inservice Testing Program.

This test is conducted in MODE 3 with the unit at6perating temperature
and pressure. This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the.SR. This allows a delay of
testing until MODE 3, to establish conditions consistent with those under
which the acceptance criterion was generated.

SR 3.7.2.2 .rp; ca)

This SR verifies that each MSIV is capable of clos(re on an actual or
simulated actuation signal. The manual fast .clos ,andswitch In the
Control Room provides an acceptable actuation signal. This Surveillance
is normally performed upon returning the unit to operation following a
refueling outage In conjunction with SR 3.7.2.1. However, it is acceptable
to perform this surveillance individually. The frequency of MSIV testing Is
every 18 months. The 18 month Frequency for testing Is based on the
refueling cycle. This Frequency is acceptable from a reliability standpoint.
This SR Is modified by a Note that allows entry into and operation in
MODE 3 prior to performing the SR. This allows a delay of testing until
MODE 3, to establish conditions consistent with those necessary to
perform SR 3.7.2.1 and SR 3.7.2.2 concurrently.

REFERENCES I FSAR, Section 10.3, Main Steam Supply System.

2. FSAR, Section 6.2, Containment Systems.

(continued)
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APW System
B 3.7.5

BASES

BACKGROUND
(continued)

valves. The motor driven pumps supply flow to the steam generators
through a normally open motor operated valve that automatically throttles
flow to prevent pump runout conditions under all steam generator
pressure conditions. One pump at full flow is sufficient to remove decay
heat and cool the unit to residual heat removal (RHR) entry conditions.
Thus, the requirement for diversity In motive power sources for the AFW
System is met. -A e a Lw /ra'-%rmAkY,
The AFW System is destgnoto"suppidiat wae th team
generator(s) to remove decay heat with steam generator presire at the
lowest pressure seipoint of the MSSVs plus 3% accumulationV
Subsequently, the AFW System supplies sufficient water to cool the unit
to RHR entry conditions, with steam released through the ASDs.

The motor driven AFW pumps start automatically on steam generator
water level - low-low in any steam generator, on trip of both main
feedwater pumps, upon actuation of AMSAC, on actuation by the LOCA
sequencer and the shutdown sequencer. The turbine driven AFW pump
is automatically started by steam generator water level -low-low in any
two steam generators, NB01 or NB02 undervoltage, and upon actuation
of AMSAC.

The AFW System Is discussed in the FSAR, Section 10.4.9 (Ref. 1).

(
APPLICABLE
SAFETY
ANALYSES

The AFW System mitigates the consequences of any event with loss of
normal feedwater.

The design basis of the AFW System Is to supply water to the steam
generator to remove decay heat and other residual heat by delivering at
least the minimum required flow rate to the steam generators at
pressures corresponding to the lowest steam generator safety valve set
pressure plus 3% accumulation,(74 /I preCe).

In addition, the AFW System must supply enough makeup water to
replace steam generator secondary inventory lost as the unit cools to
MODE 4 conditIons. Sufficient AFW flow must also be availalble to
account for flow losses such as pump recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients for the AFW
System are as follows:

a. Feedwater Line Break (FWLB),

b. Main Steam Line Break; and

(continued)
I
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AFW System
B 3.7.5

BASES

APPLICABLE
SAFETY
ANALYSES

(continued)

c. Loss of MFW. Cbnew F1 Aere)

In addition, the m rn m available AFW flow and system characteristics
are consideratio n the analysis of a small break loss of coolant
accident (LOCA). he AFW System design Is such that it can perform its
function following an FWLB between the MFW isolation valves and
containment, combined with a loss of offsite power following turbine trip,
and a single active failure of one motor driven AFW pump. This results In
minimum assumed flow to the Intact steam generators. One motor driven
AFW pump would deliver to the broken MFW header at a flow rate
throttled by the motor operated "smart" discharge valve until the problem
was detected, and flow terminated by the operator. Sufficient flow would
be delivered to the intact steam generators by the residual flow from the
affected pump plus the turbine driven AFW pump (Ref. 5).

r x4 A - rq 3. -7. . if
The BOP ESFAS automatically actuates theAP,# turbine driven~pump
when required to ensure an adequate feedwater supply to the steam
generators during loss of power. Air operated valves are provided for
each AFW line to control the AFW flow to each steam generator.

The AFW System satisfies the requirements of Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

ICO This LCO provides assurance that the AFW System will perform its design
safety function to mitigate the consequences of accidents that could result
In overpressurization of the reactor coolant pressure boundary. Three
Independent AFW pumps in three diverse trains are required to be
OPERABLE to ensure the availability of decay heat removal for all events
accompanied by a loss of offsite power and a single failure. This is
accomplished by powering two of the pumps from independent
emergency buses. The third AFW pump Is powered by a different means,
a steam driven turbine supplied with steam from a source that Is not
isolated by closure of the MSIVs.

The AFW System Is configured into three trains. The AFW System is
considered OPERABLE when the components and flow paths required to
provide redundant AFW flow to the steam generators are OPERABLE.
This requires that the two motor driven AFW pumps (MDAFPs) be
OPERABLE in two diverse paths, each capable of automatically
transferring the suction from the CST to an ESW supply line and
supplying AFW to two steam generators. The turbine driven AFW pump
(TDAFP) is required to be OPERABLE with redundant steam supply lines
from each of two main steam lines upstream of theMSIVs, and shall be
capable of automatically transferring the suction from the CST to two

(continued)
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INSERT B 3.7.5 A

The FSAR Chapter-15 analysis of the Loss of Normal Feedwater (LONF) event (see
.,Reference 7) assumes that both motor-driven AFW pumps provide auxiliary feedwater
flow to all four steam generators. The limiting single failure in the analysis of this event
is the failure of the turbine-driven AFW pump.



AFW System
B 3.7.5

i BASES (continued)

SURVEILLANCE SR 3.7.5.3 (continued)
REOUIREMENTS

engineering judgement and other administrative controls that ensure that
flow paths remain OPERABLE. To further ensurdAFW System
alignment, flow path OPERABILITY is verified following extended outages
to determine no misalignment of valves has occurred. This SR ensures
that the flow path from the CST to the steam generators Is property
aligned.

REFERENCES 1. FSAR, Section 10.4.9, Auxiliary Feedwater System.

2. ASME, Boller and Pressure Vessel Code, Section Xi.

FSAR, Section 9.3.1, Compressed Air System.

4. Amendment No. 55 to facility Operating License No. NPF-30,
dated 7/27/90.

S. FSAR 15.2.8, Feedwater System Pipe Break.

6. Request for Resolution (RFR) 21816A.
le C.* 11A
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SUMMARY OF REGULATORY COMMITMENTS



SUMMARY OF REGULATORY COMMITMENTS

The following table identifies those actions committed to by AmerenUE in this
document. Any other statements in this submittal are provided for information purposes
and are not considered to be commitments. Please direct questions regarding these
commitments to Mr. Dave E. Shafer, Superintendent Licensing, (314) 554-3104.

COMMITMENT Due Date/Event
AmerenUE will adopt the NRC-approved revision of Amendment supplement to
TSTF-449. be submitted, if needed,

within 60 days of NRC
approval of final revision
to TSTF-449

AmerenUE will provide documentation regarding November 30, 2004
effective mitigation measures to be applied at the Alloy
82/182 pressurizer nozzle safe end weld.
A separate amendment application will be submitted to Amendment to be
revise Technical Specification 3.7.3 to be consistent with submitted by November
Revision 3 of the STS NUREG 1431, adding the main 30, 2004
feedwater control and bypass valves to LCO 3.7.3 with 72
Completion Times in Conditions A,-B, and C.
The proposed changes to the Callaway Technical Prior to MODE 5 entry
Specifications will be implemented prior to MODE 5 ascending during startup
entry ascending during startup from Refuel 14. from Refuel 14
A separate amendment application will be submitted to Amendment to be
revise Technical Specification 3.7.2 if a decision is made submitted by November
to install new MSIV actuators during Refuel 14 that 30,2004
would increase the valve stroke time to 15 seconds. The
RSG analyses support this stroke time increase.



NERA-04-0067
September 3, 2004

Dave Shafer:

Subject: Transmittal of WCAP 16265 Open Items for the RSG Project

Attached to this letter is a matrix of AmerenUE open items identified in
Westinghouse RSG Licensing Report WCAP 16265. Also included in this
matrix are the ArnerenUE responses to these items. All open items have been
addressed in sufficient detail to support OL Amendment # 1248.

K. A. Mills
Safety Analysis S t~ervisor

DEM/KAM: shs

Attachments

cc. T. E. Herrmann
B. E. Huhmann
W. M. Cryderman
Al 60.0444
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Attachment to NERA-04-0067

OPEN ITEMS FOR CALLAWAY RSGs
STATUS FOR

ITEM ' DESCRIPTION AUE RESPONSE OL4#1248
SUBMITTAL

Revise nominal level from linear between 25%
at 0% power to 61.5% at 100% power to the
following: MP 00-1013 component modification

Pressurizer Water - linear between 25% at 0% power and the addresses the change in pressurizerLev e 100% power level defined as follows: 1.2429 * programmed level. Plant procedures Closed
FLTAVG - 671.3 (% of span), where FLTAVG requiring revision will be identified
= measured auctioneered high full power Tavg. as part of the modification process.
FLTAVG can range between 570.7 0F and

._ _ _ 588.40F. :
Revise PRT level alarm setpoints as follows:

_ - at full power Tavg of 588.4 0F, with 60% MP 00-1013 component modification
Pressurizer Relief water level: high level alarm setpoint = 80%; addresses the revised PRT alarm

Tank (PRT) low level alarm setpoint -59%' setpoints. Plant procedures requiring Closed
Setpoints - at full powerTavg-of570.70F, with 38%- revision will be identified as part of

w water level: high level alarm setpoint = 76%; the modification process.,
low level alarm setpoint = 69%

Pressurizer Spray Curn value is 54 as li w as minmu The Pressurizer Spray Line LowTcold temperature could be as low as 538vF. Te prtrIlr epit~ilbLine Low ... Temperature Alarm Setpoint will beLSpray line temperature could be lower than low-Temperature Alarrn r revised when Tavg Coastdown is ' ClosedT ert ur lr temperature alarm setpoint if the setpoint is not .Setpomt lowered. AmerenUE to review possible need to implemented. No changes or LAR

change. discussions are necessary at this time.

There is expected to be adequate margin to the
low-low SG level setpoint during low power'
operation, but this depends to some extent on

SG Low-Low Water' the response of the FW control valves, and the This operational issue will be''
Level Reactor Trip experience of the plant operators when the . addressed by the SGR Start-up Closed

control system is in manual. AmerenUE should Group.
review plant performance data following RSG
implementation to determine the amount of
margin to the trip setpoint.



Attachment to NERA-04-0067

OPEN ITEMS FOR CALLAWAY RSGs

STATUS FOR
ITEM DESCRIPTION AUE RESPONSE OL-#1248

SUBMITTAL
Full-power plant operating Tavg would have to
be greater than 5731F for the current steam dump This issue would be revisited when
setpoints to be adequate to withstand a 50% load Tavg Coastdown is implemented.

Full-Power Tavg rejection transient and reactor trip from full- Plant procedures requiring revision
Operation power transient. Other NSSS areas are acceptable would be identified as pan of the Closed

down to 570.70 F. The 5731F limit should not be modification process to implement
a problem for the plant since full power will not the change. No changes or LAR
be achievable at that reduced temperature discussions are necessary at this
anyway. AmerenUE should decide whether any time.
procedures need to be put in place.

Assumption made that last reactor coolant pump
startup would occur with RCS temperature of

Fuel Assembly 1400F or greater. This is higher than the previous
Hlolddown Spring conservative assumption of 70'F and was agreed Icrporated prorto RFI03, inv plantoseCadonpabiligy to by AmerenUE. AmercnUE should determine pOTN-BB-00003, Rev. 15, Closed

Capability what procedures, if any, need to be put into place Step 2.19.
to ensure that the last pump startup temperature
is not less than 140'F.

Overtempcrature AmerenUE has the scope to determine whether Based on a review of AmerenUE
and Overpower T any changes are required to the KI and K4 calculation BB-50, Rev. I and Closed

a erpower values for the OT T and OP T setpoint addenda, this item is not impacted bySetpoints equations in the Technical Specifications. the RSG project.

Revise Water Level Setpoints as Follows:
- High-High protection system setpoint from MP 00-1013 component

78% to 9 1.0% modification addresses the identified
SG Level Seipoints - Low-Low protection system setpoint from setpoints. Plant procedures requiring Closed

21.6% (normal), 27.0% (adverse) to 17.0% revision will be identified as part of
(normal), 21.0% (adverse) the modification process.

- Nominal control setpoint from constant level of
50.0% to constant level of 51.3%

( ( (
I
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Attachment to NERA-04-0067

OPEN ITEMS FOR CALLAWAY RSGs

STATUS FOR
ITEM ;DESCRIPTION AUE RESPONSE OL#1248

SUBMITTAL
The spent fuel pool cooling system is a Bechtel
Design. It is not expected that the change in heat
loads due to the RSG will exceed the heat load MP 00-10 13 component modification

Spent Fuel Pool increases that were previously predicted for the evaluates the impact on the Essential Closed
Cooling Callaway uprate analysis (to 3,579 MWt). Service Water System as a result of

Verification should be provided by Bechtel or RSGs.
AmerenUE, since this system is not within the
Westinghouse original scope of supply.

The minimum full-load steam pressure could be as
low as 867 psih or 41 psi lower than the current
minimum full-load pressure (908 psia). This
decrease in blowdown system inlet pressure will MP 00-1013 component modification

SG Blowdown impact the required maximum lift of the evaluates the blowdown system
System Control blowdown flow control valves. Therefore, the control valves. Closed

Valves design of the blowdown system control valves
must be reviewed by AmerenUE to determine if
blowdown flow control is adequate for the range
of NSSS design parameters approved for the
RSGs.

Reactor Coolant and loadings applied to the building MP 00-1013 component modificationstructures were provided to AmerenUE for further addresses the follow-up evaluation in Closed
Loop Supports evaluation., the component modification.

The LBB licensing bases were evaluated and were
shown to remain valid. The LB3b basis for surge
line is still being reviewed by the NRC. At this Discussed in the commitment section

Leak Before Break time, that approval is still unclear. If approval is of in t c 248o ClosL1ed
not obtained prior to RSG implementation, some
additional work would have to be performed, as
discussed in Westinghouse letter SCP-04-43.



Attachment to NERA-04-0067

OPEN ITEMS FOR CALLAWAY RSGs

STATUS FOR
ITEM DESCRIPTION AUE RESPONSE OL-#1248

SUBMITTAL
In the original RSG contract, Westinghouse had
scope to provide the LOCA and main steam line
break mass and energy releases to AmerenUE for
further evaluation. Subsequently, AmerenUE
contracted Westinghouse to provide the
containment response analysis. The containment

Containment response analysis is not documented in the RSG The containment response results
Response Engineering Report, WCAP 16140. The results of have been transmitted to AUE in W Closed
Resis the LOCA mass and energy releases are letter SCP-04-74. The results areAnalysis documented in WCAP-16140 Section 6.5. The addressed in OL # 1248.

results of the main steam line break mass and
energy releases are documented in WCAP- 16140
Section 6.6. The results of the containment
response analysis are being documented
separately. AmcrcnUE must incorporate the results
into their integrated licensing submittal.

In the original RSG contract, Westinghouse had
scope to provide the steam generator tube rupture
(SGTR) and other accident analysis releases to
AmerenUE for further evaluation. Subsequently, Radiological consequences from the

Radiological AmerenUE contracted Westinghouse to provide RSG project have been transmitted to
Consequences radiological consequences analysis. The AUE in W letter SCP-04-74. The Closedradiological consequences analysis is not results are addressed in OL # 1248

documented in the RSG Engineering Report,
WCAP-16140. The results are being documented
separately. AmerenUE must incorporate the results
into their integrated licensing submittal.

Westinghouse provided the necessary licensing
Trip Time Delay documentation to accomplish the modification. TTD elimination is evaluated under Closed

Elimination AmerenUE must incorporate the results into their AmerenUE modification 04-1004.
integrated licensing submittal.

( (
U



APPENDIX A

WCAP-1 6265-NP
CALLAWAY REPLACEMENT STEAM GENERATOR PROGRAM

NSSS LICENSING REPORT
(NON-PROPRIETARY VERSION)



Proprietary Information Notice

Transmitted herewith are proprietary and/ornon-proprietary versions of documents furnished to

the NRC in connection with requests for generic and/or plant-specific review and approval.

In order to conform to the requirements of 1 OCFR2.390 of the Commission's regulations

concerning the protection of proprietary information so submitted to the NRC, the Information

which is proprietary in the proprietary versions Is contained within brackets, and where the

proprietary information has been deleted In the non-proprietary versions, only the brackets
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(1) I am Manager, Regulatory Compliance and Plant Licensing, in Nuclear Services, Westinghouse

Electric Company LLC (Westinghouse), and as such, I have been specifically delegated the

function of reviewing the proprietary information sought to be withheld from public disclosure in

connection with nuclear power plant licensing and rule making proceedings, and am authorized to

apply for its withholding on behalf of Westinghouse.

(2) 1 am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the

Commission's regulations and in conjunction with the Westinghouse "Application for

Withholding" accompanying this Affidavit.

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designatin g

information as a trade secret, privileged or as confidential commercial or financial information.

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations,

the following is furnished for consideration by the Commission in determining whether the

information sought to be withheld from public disclosure should be withheld.

(i) The information sought to be withheld from public disclosure is owned and has been held

in confidence by Westinghouse.

(ii) The information is of a type customarily held in confidence by Westinghouse and not

customarily disclosed to the public. Westinghouse has a rational basis for determining

the types of information customarily held in confidence by it and, in that connection,

utilizes a system to determine when and whether to hold certain types of information in.

confidence. The application of that system and the substance of that system constitutes

Westinghouse policy and provides the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several

types, the release of which might result in the loss of an existing or potential competitive

advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component,

structure, tool, method, etc.) where prevention of its use by any of
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Westinghouse's competitors without license from Westinghouse constitutes a

.competitive economic advantage over other companies.

(b) It consists of supporting data, including test data, relative to a process (or

component, structure, tool, method, etc.), the application of which data secures a

competitive economic advantage, e.g., by optimization or improved

marketability.

-.(c) Its use by a competitor would reduce his expenditure of resources or improve his:

competitive position in the design, manufacture, shipment, installation, assurance

of quality, or licensing a similar product..

(d) It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

(f) It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the

following:

(a) The use of such information by Westinghouse gives Westinghouse a competitive

advantage over its competitors. It is, therefore, withheld from disclosure to

protect the Westinghouse competitive position.

(b) It is information that is marketable in many ways. The extent to which such

information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by

reducing his expenditure of resources at our expense.
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(d) Each component of proprietary information pertinent to a particular competitive

advantage is potentially as valuable as the total competitive advantage. If

competitors acquire components of proprietary information, any one component

may be the key to the entire puzzle, thereby depriving Westinghouse of a

competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of

Westinghouse in the world market, and thereby give a market advantage toethe

competition of those countries.

(f) The Westinghouse capacity to invest corporate assets in research and

development depends upon the success in obtaining and maintaining a

competitive advantage.

(iii) The information is being transmitted to the Commission in confidence and, under the

-provisions of 1O CFR Section 2.390, it is to be received in confidence by the

Commission.

(iv) The information sought to be protected is not available in public sources or available

information has not been previously employed in the same original manner or method to

the best of our knowledge and belief.

(v) The proprietary information sought to be withheld in this submittal is that which is

appropriately marked in WCAP-16265-P, "Callaway Replacement Steam Generator

Program NSSS Licensing Report" (Proprietary), dated August, 2004, being transmitted

by AmerenUE Company letter and Application for Withholding Proprietary Information

from Public Disclosure, to the Document Control Desk. The proprietary information as

submitted for use by AmerenUE for the Callaway Nuclear Plant is expected to be

applicable for other licensee submittals in response to certain NRC requirements for

steam generator replacement.

This information is part of that which will enable Westinghouse to:
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(a) Provide documentation of the methods for determining acceptable plant operation at

the Replacement Steam Generator conditions.

(b) Provide the specific analysis or evaluation results related to the parameters that are

considered for the Replacement Steam Generator project.

(c) Assist the customer to obtain NRC approval.

Further this information has substantial commercial value as follows:

(a) Westinghouse plans to sell the use of similar information to its customers for

purposes of meeting NRC requirements for licensing documentation.

(b) Westinghouse can sell support and defense of the technology to its customers in

the licensing process.

Public disclosure of this proprietary information is likely to cause substantial harm to the

competitive position of Westinghouse because it would enhance the ability of

competitors to provide similar calculation, evaluation and licensing defense services for

commercial power reactors without commensurate expenses. Also, public disclosure of

the information would enable others to use the information to meet NRC requirements for

licensing documentation without purchasing the right to use the information.

The development of the technology described in part by the information is the result of

applying the results of many years of experience in an intensive Westinghouse effort and

..the expenditure of a considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar technical

programs would have to be performed and a significant manpower effort, having the

requisite talent and experience, would have to be expended for developing analytical

methods and performing tests.

Further the deponent sayeth not.
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EXECUTIVE SUMMARY

The Callaway plant currently has Westinghouse Model F steam generators installed. Framatome designed
Model 73/19T replacement steam generators (RSGs) will be installed prior to Cycle 15 operation (in fall
of 2005). In support of this change to the Callaway plant, Westinghouse has performed analytical work to
address the nuclear steam supply system (NSSS) areas that are affected. This work was completed under
what is termed the Callaway RSG NSSS Engineering and Licensing Program. The results and
conclusions of those analyses are included in this NSSS Licensing Report.

NSSS LICENSING REPORT

The NSSS Licensing Report documents the results of analyses and evaluations performed by
Westinghouse in support of the Callaway RSG Program. In addition to the RSG change, this program
also considered the incorporation of a vessel average temperature (Tavg) range into the Callaway design
basis, as well as an accident analysis re-baseline effort to update the analyses. The analyses and
evaluations were performed in accordance with the bases, criteria, and requirements currently applicable
to the Callaway nuclear plant. This Licensing Report and other licensing documentation will support the
ArnerenUE submittal of the RSG license amendment request to the Nuclear Regulatory Commission
(NRC).

Nuclear Fuel and NSSS Accident Analvsis

Analyses and evaluations were performed for the nuclear fuel and the NSSS accidents that are impacted
by the RSG to demonstrate that applicable licensing criteria and requirements are satisfied at the revised
conditions.

NSSS Systems and Components

Those portions of the design of the NSSS systems and NSSS components that are impacted by the RSG
will be analyzed or evaluated to demonstrate that they continue to comply with applicable codes,
standards, and requirements.

APPROACH

The NSSS portion of the overall Callaway RSG Program is consistent with established methodology that
has been used successfully on many other RSG programs. The analyses and evaluations were performed
in conformance with Westinghouse and industry codes, standards, and regulatory requirements applicable
to Callaway. The analyses and evaluations of NSSS systems, components, and accident analyses were
completed based on the NSSS design parameters, the NSSS design transients, and the detailed analysis
input assumptions (ALA) established at the beginning of the program.

CONCLUSION

The results of the Westinghouse analyses and evaluations demonstrate that applicable licensing criteria
and requirements are satisfied for RSG conditions for those systems, components, and accidents analyses
within the Westinghouse scope of supply for this project.
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1 INTRODUCTION

1.1 BACKGROUND

The Callaway plant currently has Westinghouse Model F steam generators installed. Framatome designed
Model 73/19T replacement steam generators (RSGs) will be installed prior to Cycle 15 operation (in fall
of 2005). In support of this change to the Callaway plant, Westinghouse has performed analytical work to
address the nuclear steam supply system (NSSS) areas that are affected. This work was completed under
what is termed the Callaway RSG NSSS Engineering and Licensing Program. The results and
conclusions of those analyses are included in this NSSS Licensing Report.

1.2 PURPOSE

The purpose of this NSSS Licensing Report is to document the results of analyses and evaluations
performed by Westinghouse in support of the Callaway RSG Program. The results demonstrate that those
aspects of the Callaway plant documented in this report are in compliance with the applicable licensing
criteria and regulatory requirements and the plant can continue to safely operate with the RSGs installed.

1.3 MAJOR INPUT ASSUMPTIONS

The Westinghouse analyses and evaluations performed to support the RSG are based on the following
major input assumptions:

* The current NSSS power level of 3,579 MWt (3,565 MWt core power)

* A range of nominal feedwater temperatures from 390° to 4460F

* The current fuel type of 17x 17 V5 remains unchanged

* The current thermal design flow (TDF) of 93,600 gpm/loop is maintained

* Full-power normal operating vessel average temperature (Tavg) range from 570.70 to 588.40 F is
considered

The analysis of the steam dump valve capacity resulted in a restriction on the proposed Tavg
range. The installed steam dump valve capacity is adequate at the RSG conditions, provided that
the full-load Tavg is no lower than 5730F.

* Steam generator tube plugging (SGTP) range of 0 to 5 percent

Additional specific assumptions and acceptance criteria are presented in the appropriate sections of the
report.

The Tavg range of 570.7° to 588.40F is a change to the current Callaway analysis basis and required
additional analytical work to demonstrate the acceptability of the plant. The range was incorporated to
allow operating flexibility as well as the capability for an end-of-cycle Tavg coastdown.
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The analyses and evaluations were performed based on the Westinghouse methods, the current analyses of
record and the detailed analysis input assumption (AIA) list. The AIA list was developed to document
and control the inputs to the Westinghouse analyses and evaluations. The list was reviewed and approved "

by AmerenUE.

1.4 LICENSING REPORT SCOPE

The analyses and evaluations described herein were performed in accordance with the bases, criteria, and
requirements currently applicable to the Callaway nuclear plant. This section briefly describes the work
scope associated with the Callaway RSG effort. This Licensing Report and other licensing documentation
will support the AmerenUE submittal of the RSG license amendment request to the Nuclear Regulatory
Commission (NRC).

Nuclear Fuel and NSSS Accident Analysis

Analyses and evaluations were performed for the nuclear fuel and the NSSS accidents that are impacted
by the RSG to demonstrate that applicable licensing criteria and requirements are satisfied at the revised
conditions.

NSSS Systems and Components

Those portions of the design of the NSSS systems and NSSS components that are impacted by the RSG
were analyzed or evaluated to demonstrate that they continue to comply with applicable codes, standards,
and requirements. X

1.5 APPROACH AND METHODOLOGY

The NSSS portion of the overall Callaway RSG Program is consistent with established methodology that
has been used successfully on many other RSG programs. The analyses and evaluations were performed
in conformance with Westinghouse and industry codes, standards, and regulatory requirements applicable
to Callaway. The analyses and evaluations of NSSS systems, components, and accident analyses were
completed based on NSSS design parameters (Section 2.0) and the NSSS design transients (Section 3.0),
along with the detailed AIA list.

The following approach was used to assess the impact of the RSG on NSSS components for operation at
the revised conditions:

* Revise the NSSS design transients (that is, temperature/pressure profiles) to be applicable to RSG
conditions.

* Use the revised NSSS design transient profiles to analyze the NSSS components to determine the
fatigue usage factors for RSG conditions.

* The fatigue usage factors were then compared to the code acceptance limits to show that the
NSSS components comply with American Society of Mechanical Engineers (ASME) Code
acceptance criteria and can operate acceptably at RSG conditions.
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The NSSS design parameters provided in Section 2.0 were selected to establish conservative values for
some fundamental parameters (such as, reactor coolant system (RCS) TDF) and conservative bounding
ranges for other fundamental p arameters (such as, RCS Tavg and SGTP level).

The NSSS analyses and evaluations were performed in accordance with Westinghouse quality assurance
requirements defined in the Westinghouse Quality Management System (QMS) procedures, which
comply with the Code of Federal Regulations (CFR) 10 CFR 50 Appendix B criteria.

1.5.1 Analysis Methodologies and Computer Codes

The evaluations or analyses were performed using currently approved analytical techniques to
demonstrate compliance with the licensing criteria and standards that apply to Callaway. The NRC-
approved techniques are the same as those used for current Callaway analyses and are described in the
Callaway Final Safety Analysis Report (FSAR).

Exceptions to the above are as follows. These analyses areas employ the first-time application of the
following NRC approved methods for Callaway:

* LOCA Mass and Energy (M&E) Release

- "Westinghouse LOCA Mass and Energy Release Model for Containment Design -
March 1979 Version," WCAP-10325-P-A, May 1983 (Refer to Section 6.5)

* Non-LOCA, Steam Generator Tube Rupture and Steam Line Break M&E Release

- "RETRAN-02 Modeling and Qualification for Westinghouse Pressurized Water Reactor
Non-LOCA Safety Analyses," WCAP-14882-P-A, April 1999 (Refer to Sections 6.3, 6.4,
and 6.6.1)

The following non-LOCA areas are also first-time applications of methodologies for the Callaway
plant.

Excessive Increase In Secondarv Steam Flow Event - FSAR Section 15.1.3

This analysis was addressed by Westinghouse using a statepoint analysis instead of an explicit
analysis via the RETRAN code. This transient does not typically result in the actuation of any
reactor protection system (RPS) function (that is, no reactor trip). The effect of this transient on
the minimum departure from nucleate boiling ratio (DNBR) was evaluated by applying
conservatively large deviations on the initial conditions for power, average coolant temperature,
and pressurizer pressure at the normal full-power operating conditions in order to generate a
limiting set of statepoints. These deviations bound the variations that could occur as a result of an
excessive load increase incident and are only applied in the direction that had the most adverse
impact on DNBR (increased power and coolant temperature, and decreased pressure). The
reactor condition statepoints (power, temperature, and pressure) are then compared to the
conditions corresponding to operation at the departure from nucleate boiling (DNB) safety
analysis limit.
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The results of the statepoint analysis performed to support the RSG Program show that the
acceptance criteria (for example, minimum DNBR, etc.) are met. This type of statepoint analysis
has been previously used by Westinghouse on other RSG and power uprate programs. These
previous analyses have been accepted by the NRC and the NRC will again review the results of
this statepoint analysis as part of the RSG license amendment.

Loss Of Normal Feedwater (LONF) Event - FSAR Section 15.2.7

This analysis was addressed by Westinghouse using the RETRAN code. However, in conjunction
with the FSAR analysis, a separate analysis is performed to address the reliability of the auxiliary
feedwater system (AFWS). The analysis is performed in a manner similar to that described above
for the FSAR Chapter 15 analysis, but assuming that only a single motor-driven auxiliary
feedwater (AFW) pump is available to feed two of the four steam generators. The cases
considered in this additional analysis assume better-estimate conditions for several key input
parameters. Specifically, initial conditions (NSSS power, RCS pressure and temperature,
pressurizer level), and reactor trip and equipment setpoints are assumed to be at their nominal
values. Most importantly, a better-estimate decay heat model, consistent with American Nuclear
Society (ANS) 1971 full decay heat with no uncertainties, is used. This is the first
implementation of the dual-analysis approach to separately address Chapter 15 and AFWS
reliability concerns for the loss of normal feedwater event for Callaway. Previously, a single
bounding analysis had been performed combining the conservative Chapter 15-type assumptions
and the reduced AFW flow consistent with a single motor-driven AFW pump. This resulted in an
analysis that was overly conservative. Utilizing the dual-analysis approach, with both analyses
assuming the failure of the turbine-driven AFW pump as the limiting single failure, allows the
plant to address both concerns separately while continuing to show that the conservative
acceptance criterion used by Westinghouse for this event (preventing pressurizer filling) is met
for both scenarios. By demonstrating that acceptable results are achieved in this separate analysis
crediting a single motor-driven AFW pump, the Chapter 15 analysis can be performed assuming
the operation of both available motor-driven AFW pumps. The dual-analysis approach has been
previously used by Westinghouse in at least one other loss of normal feedwater analysis of a
Westinghouse-designed plant.

The dual-analysis approach has been previously used by Westinghouse in one other LONF
analysis of a Westinghouse-designed plant. That previous analysis has been accepted by the NRC
and the NRC will again review the results of this dual-analysis approach as part of the RSG
license amendment.

* Core Thermal-Hydraulic Design

- "VEPRE-01 Modeling and Qualification for Pressurized Water Reactor Non-LOCA
Thermal-Hydraulic Safety Analysis," WCAP-14565-P-A, October 1999 (Refer to
Section 7.1)

The WCAP references given above have the "-A" designation included in the number. This indicates that
these methodologies are approved by the NRC and that an NRC Safety Evaluation Report (SER) was
issued. The reports typically contain the NRC SER or refer to the SER.
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The following is a listing of the .NiRC SER letters for the WCAP references given above:

Report NRC SER Reference

WCAP-10325-P-A

WCAP-14882-P-A

WCAP-14565-P-A

Safety Evaluation Report from C. Rossi (NRC) to W. Johnson
(Westinghouse), February 17, 1987

Safety Evaluation Report from F. Akstulewicz (NRC) to H. Sepp
(Westinghouse), February 11, 1999

Safety Evaluation Report from T. Essig (NRC) to H. Sepp (Westinghouse),
January 19, 1999

Table 1-1 contains a list of the computer codes used in each analytical area, along with the applicable
section of this Licensing Report. Table 1-2 provides brief descriptions of the computer codes used.

1.6 WESTINGHOUSE PROPRIETARY INFORMATION DESIGNATIONS

There is information contained in this report that Westinghouse considers to be Westinghouse Proprietary.
The specific information is contained within the brackets with designated superscripted letters (a through
f), for example:

[Westinghouse Proprietary Information]aC

The reason for marking Westinghouse Proprietary information in this report is so that, if any portion of
this report is used to prepare documents to be submitted to the NRC (for example, a licensing report or
license amendment request), the authors will be aware of exactly which information is proprietary to
Westinghouse and can protect the information accordingly. When a licensing report or any other
document is submitted to the NRC for review, either the information proprietary to Westinghouse Electric
Company LLC must be omitted from the submittal, or a non-proprietary version suitable for public
disclosure must also be submitted.
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Table 1-1 Callaway RSG Program - Westinghouse Computer Codes Used

Report Section Analysis Computer Coder" 2)

4.3 NSSS Control Systems LOFTRAN

5.2.1 Heat Generation Rates DORT/BUGLE-96

5.2.2 Reactor Vessel Internals WECAN/Plus
ANSYS

5.5.1 Reactor Coolant Loop Piping WESTDYN
WECAN

6.2 LBLOCA SATAN-VI
BASH
CoAco

LOCBART

SBLOCA NOTRUMP
SBLOCTA

6.3 Non-LOCA Transients RETRAN
ANC
VIPRE
LOFTRAN

6.4 SGTR RETRAN

6.5 LOCA LT/ST M&E SATAN VI
WREFLOOD
FROTH
EPITOME

6.6 MSLB M&E Releases Inside and Outside RETRAN
Containment LOFTRAN

6.7 Steam Tunnel (Area 5) Analysis GOTHIC

6.8 LOCA Hydraulic Forces MULTIFLEX 3.0
LATFORC
FORCE2
THRUST

7.1 Core Thermal-Hydraulic Design VIPRE

7.2 Fuel Core Design ANC
PHOENIX-P

7.3 Fuel Rod Design and Performance PAD 3.4; PAD 4.0

Notes for Table 1-1:

1. See Table 1-2 for a brief description of each code.

2. All codes listed are maintained under Westinghouse configuration control.

J
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Table 1-2 Computer Code Description

ANC

ANC is an advanced nodal code capable of two-dimensional and three-dimensional neutronics calculations. ANC is
the reference model for certain safety analysis calculations, power distributions, peaking factors, critical boron
concentrations, control rod worths, reactivity coefficients, and so forth. In addition, three-dimensional ANC
validates one-dimensional and two-dimensional results and provides information about radial (x-y) peaking factors
as a function of axial position. It can calculate discrete pin powers from nodal information as well.

Reference:

WCAP-10965-P-A, "ANC: A Westinghouse Advanced Nodal Computer Code," September 1986.

ANSYS 6.1

The ANSYS computer code is a general-purpose finite element code with capabilities including structural and
thermal-hydraulic static and dynamic analyses.

Reference:

Letter LTR-SST-02-33, "Release of ANSYS 6.1 on NT 4.0, HPUX II & Solaris 2.8," September 26, 2002.

BASH

The BASH code calculates the refill and reflood portions of the large-break-loss-of-coolant-accident (LOCA)
transient. During refill, the storage and transport of water from the emergency core cooling system (ECCS)
injection points to the reactor vessel lower plenum are modeled. During reflood, BASH performs the core thermal-
hydraulic and heat transfer calculations, as well as the RCS transient response calculations. BASH calculates the'
reflood rate and inlet enthalpy which are input to LOCBART, as well as the mass and energy discharge rates from
the RCS to containment during reflood for the COCO code.

Reference:

WCAP-10266-P-A, Revision 2 (Proprietary), "The 1981 Version of the Westinghouse ECCS Evaluation Model
Using the BASH Code," March 1987.

COCO

Calculation of containment pressure and temperature is accomplished by use of the digital computer code COCO.
COCO is a mathematical model of a generalized containment. The proper selection of various options in the code
allows the creation of a specific model for a particular containment design. The values used in the specific model
for different aspects of the containment are derived from plant-specific input data. The COCO code has been used
and found acceptable to calculate containment pressure transients for many dry containment plants. Transient
phenomena within the RCS affect containment conditions by means of convective M&E transport through the pipe
break.

For analytical rigor and convenience, the containment air-steam-water mixture is separated into a water (pool) phase
and a steam-air phase. Sufficient relationships to describe the transient are provided by the equations of
conservation of mass and energy as applied to each system, together with appropriate boundary conditions. As
thermodynamic equations of state and conditions may vary during the transient, the equations have been derived for
all possible cases of superheated or saturated steam and subcooled or saturated water. Switching between states is
handled automatically by the code.

The COCO code is also run interactively with the LBLOCA BASH code and models the containment behavior for
dry containment plants during the large-break LOCA transient. It calculates the pressure and temperature transients
inside the containment during the depressurization and post-blowdown phase following a LOCA.
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Table 1-2 Computer Code Description

(cont.)

References:
1. WCAP-8327 (Proprietary) and WCAP-8326 (Non-Proprietary), "Containment Pressure Analysis Code

(COCO)," F. M. Bordelon and E. T. Murphy, June 1974.
2. WCAP-8471-P-A (Proprietary), "The Westinghouse ECCS Evaluation Model: Supplementary Information,"

April 1975.

DORTIBUGLE-96

The DORT discrete ordinates transport module of the DOORS 3.1 code package, in conjunction with the
BUGLE-96 cross-section library, is used to determine the neutron flux and gamma-ray heating rate environment.
This code and the associated cross-section library have been used by Westinghouse to calculate vessel fluences and
reactor internals heating rates for other projects that have been submitted to, and approved by, the NRC.
Furthermore, these calculation tools are specified in Regulatory Guide 1.190 for this type of work.

References:
I. RSICC Computer Code Collection CCC-650, "DOORS 3.1, One-, Two-, and Three-Dimensional Discrete

Ordinates Neutron/Photon Transport Code System," August 1996.
2. RSICC Data Library Collection DLC-185, "BUGLE-96, Coupled 47 Ncutron, 20 Gamma-Ray Group Cross-

Section Library Derived from ENDFIB-VI for LWR Shielding and Pressure Vessel Dosimetry Applications,"
March 1996.

3. Regulatory Guide RG-1.190, "Calculational and Dosimetry Methods for Determining Pressure Vessel Neutron
Fluence," U. S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Research, March 2001.

EPITOME (See also SATAN-VI, WREFLOOD, and FROTH)

The EPITOME code continues the FROTH post-reflood portion of the transient from the time at which the
secondary side equilibrates to containment design pressure to the end of the transient. It also compiles a summary of
data on the entire transient, including formal instantaneous M&E release tables and M&E balance tables with data at
critical times. EPITOME is essentially an automated hand calculation.

Reference:
WCAP-10325-P-A (Proprietary) and WCAP-10326-A (Non-Proprietary), "Westinghouse LOCA Mass and Energy
Release Model for Containment Design - March 1979 Version," May 1983.

FORCE2 (See also MULTIFLEX)
The FORCE2 program calculates the hydraulic forces that the fluid exerts on the vessel internals in the vertical
direction by utilizing a detailed geometric description of the vessel components and the transient pressures, mass
velocities, and densities computed by the MULTIFLEX code. The analytical basis for the derivation of the
mathematical equations employed in the FORCE2 code is the conservation of linear momentum (one-dimensional).
Note that the computed vertical forces in the LOCA forces analyses do not include body forces on the vessel
internals, such as dead-weight or buoyancy. The dead-weight and other factors are part of the dynamic system
model to which the LOCA forces are provided as an external load. When the vertical forces on the reactor pressure
vessel internals are calculated, pressure differential forces, flow stagnation on, unrecoverable orifice losses across,
and friction losses on, the individual components are considered. These force types are then summed together,
depending upon the significance of each, to yield the total vertical force acting on a given component.

References:
1. WCAP-8708-PA-VI (Proprietary) and WCAP-8709-A (Non-Proprietary), "MULTIFLEX, A FORTRAN-IV

Computer Program for Analyzing Thermal-Hydraulic-Structure System Dynamics," September 1977.
2. WCAP-8252, Revision 1, "Documentation of Selected Westinghouse Structural Analysis Computer Codes,"

May 1977.
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| Table 1-2 Computer Code Description
(cont.)

FROTH (See also SATAN-VI, WREFLOOD, and EPITOME)

The FROTH code is used for computing the post-reflood transient. The FROTH code is used for the steam
generator heat addition calculation from the broken and intact loop steam generators.

The FROTH code calculates the heat release rates resulting from a two-phase mixture present in the steam generator
tubes. During the FROTH calculation, ECCS injection is addressed for both the injection phase and the
recirculation phase. The FROTH computer code calculates the heat removal from the secondary mass until the
secondary side equilibrates to the saturation temperature at the containment design pressure.

References:

1. WCAP-9221-NP-A, Revision 1, "Westinghouse ECCS Evaluation Model - 1981 Version."

2. WCAP-10325-P-A (Proprietary) and WCAP-10326-A (Non-Proprietary), "Westinghouse LOCA Mass and
Energy Release Model for Containment Design - March 1979 Version," May 1983.

GOTHIC

The GOTHIC code is a state-of-the-art program for modeling multiphase flow. GOTHIC actually consists of three
separate programs. The preprocessor allows the user to rapidly create and modify an input model. The solver
performs the numerical solution for the problem. The postprocessor, in conjunction with the preprocessor, allows
the user to rapidly create graphical and tabular outputs for virtually any parameter in the model.

GOTHIC solves the integral form of the conservation equations for mass, momentum, and energy for multi-
component, two-phase flow. The conservation equations are solved for three fields; continuous liquid, liquid drops,
and the steam/gas phase. The three fields may be in thermal non-equilibrium within the same computational cell.
This would allow the modeling of subcooled drops (e.g., containment spray) falling through an atmosphere of
saturated steam. The gas component of the steam/gas field can be comprised of up to eight different non-
condensable gases with mass balances performed for each component. Relative velocities are calculated for each
field as well as the effects of two-phase slip on pressure drop. Heat transfer between the phases, surfaces, and the
fluid are also allowed.

The GOTHIC code is capable of performing calculations in three modes. The code can be used in the lumped
parameter nodal network mode, the two-dimensional finite difference mode, and the three-dimensional finite
difference mode. Each of these modes may be used within the same model. The capability of multi-dimensional
analyses greatly enhances the ability to study non-condensable gases and stratification as well as allowing the
calculation of flow field details within any given volume.

The GOTHIC code also contains the options to model a large number of structures and components. These include,
but are not limited to, heated and unheated conductors, pumps, fans, a variety of heat exchangers, and ice
condensers. These components can be coupled to represent the various systems found in any typical containment.

The GOTHIC code has undergone extensive review and validation against an impressive array of tests. The code has
been validated against a number of Battelle-Frankfurt tests performed to study steam blowdowns and hydrogen
releases. A selection of Hanford Engineering Development Laboratory tests were modeled to simulate steam-
hydrogen jets. The LACE tests were modeled to validate rapid depressurization events with aerosols. A variety of
the Heissdampfreaktor (HDR) full-scale containment tests were modeled to study steam and water blowdowns and
hydrogen releases in a full-scale multi-compartment containment geometry.

GOTHIC has been used to study hydrogen distributions, containment pressure and temperature transients, perform
flow field calculations for particle transport purposes, and surge-line flooding studies for loss of residual heat
removal (RHR) cooling events during shutdown operations. The flexible noding and conservation equation
solutions in the code allow its application to a wide variety of problems, not necessarily just containment pressure
and temperature calculations.

WCAP-16265-NP August 2004
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Table 1-2 Computer Code Description
(cont.)

Reference:

NAI 8907-02, Revision 14, "GOTHIC Containment Analysis Package User Manual," Version 7.1, January 2003.

LATFORC (See also MULTIFLEX)

The LATFORC computer code utilizes MULTIFLEX generated field pressures, together with geometric vessel
information (component radial and axial lengths), to determine the horizontal forces on the vessel wall and core
barrel. The LATFORC code represents the vessel region with a model that is consistent with the model used in the
MULTIFLEX blowdown calculation. The downcomer annulus is subdivided into cylindrical segments, formed by
dividing this region into circumferential and axial zones. The results of the MULTIFLEX/LATFORC analysis of
the horizontal forces are typically stored on magnetic tape and are calculated for the initial 500 msec of the
blowdown transient. These forcing functions serve as required input in determining the resultant mechanical loads
on primary equipment and loop supports, vessel internals, and fuel grids.

References:

1. WCAP-8708-PA-VI (Proprietary) and WCAP-8709-A (Non-Proprietary), "MULTIFLEX, A FORTRAN-IV
Computer Program for Analyzing Thermal-Hydraulic-Structure System Dynamics," September 1977.

2. WCAP-8252, Revision 1, "Documentation of Selected Westinghouse Structural Analysis Computer Codes,"
May 1977.

LOCBART

The LOCBART code calculates fuel rod temperature profiles, cladding burst, and cladding oxidation during the
large-break LOCA sequence. The mass flow, pressure, and enthalpy information during blowdown is obtained from
SATAN-VI, and the flooding rate and inlet enthalpy during reflood are obtained from BASH.

Reference: 'I

WCAP-10266-P-A, Revision 2 (Proprietary), "The 1981 Version of the Westinghouse ECCS Evaluation Model
Using the BASH Code," March 1987.

LOFTRAN

The LOFTRAN computer program is used for studies of transient response of a pressurized water reactor (PWR)
system to specified perturbations in process parameters. LOFTRAN simulates up to four-loop systems by modeling
the reactor vessel, hot and cold leg piping, steam generators (tube and shell sides), and pressurizer. The pressurizer
heaters, spray, relief, and safety valves are also considered in the program. Point-model neutron kinetics and
reactivity effects of the moderator, fuel, boron and rods are included. The secondary sides of the steam generators
utilize a homogeneous, saturated mixture for the thermal transients, and a water level correlation for indication and
control. The reactor protection system simulation includes reactor trips on neutron flux, overpower and
overtemperature AT, high and low pressure, low flow, and high pressurizer water level. Control systems, including
rod control, steam dump, feedwater control, and pressurizer pressure controls are also simulated. The safety
injection system, including the accumulators, is also modeled.

LOFTRAN is a versatile program suited to accident evaluation and control studies as well as parameter sizing. It is
also used in performing loss of normal feedwater anticipated transient without scram (ATWS) and loss-of-load
ATWS evaluations and control systems analysis.

Reference:

WCAP-7907-P-A (Proprietary) and WCAP-7907-A (Non-Proprietary), "LOFTRAN Code Description," April 1984.

MULTIFLEX (See also LATFORC, FORCE2, and THRUST)

The analysis for LOCA hydraulic forces used the NRC-accepted MULTIFLEX computer code, which is the current
Westinghouse analytical tool used for analyzing LOCA hydraulic forces. The code was used to generate the
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Table 1-2 Computer Code Description
(cont.)

transient hydraulic forcing functions on the vessel and internals. This cdde was previously used for LOCA
hydraulic forces analyses.

MULTIFLEX 3.0 is an engineering design tool that is used to analyze the coupled fluid-structural interactions in a
PWR system during the transient following a postulated pipe rupture in the main RCS. The thermal-hydraulic
portion of the MULTIFLEX code is based on the one-dimensional homogeneous model expressed in a set of mass,
momentum, and energy conservation equations. These equations are quasi-linear, first order, partial differential
equations solved by the method of characteristics. The employed numerical method utilizes an explicit time scheme
along the respective characteristics. MULTIFLEX considers the interaction of the fluid and structure
simultaneously, whereby the mechanical equations of vibration are solved through the use of the modal analysis
technique. MULTIFLEX 3.0 generates the input for the post-processing codes LATFORC, FORCE2, and
THRUST.

References:

I . WCAP-8708-PA-VI (Proprietary) and WCAP-8709-A (Non-Proprietary), "MULTIFLEX, A FORTRAN-IV
Computer Program for Analyzing Thermal-Hydraulic-Structure System Dynamics," September 1977.

2. WCAP-8252, Revision 1, "Documentation of Selected Westinghouse Structural Analysis Computer Codes,"
May 1977.

3. WCAP-9735, Revision 2 (Proprietary) and WCAP-9736, Revision I (Non-Proprietary), "MULTIFLEX 3.0 A
FORTRAN IV Computer Program for Analyzing Thermal-Hydraulic-Structural System Dynamics Advanced
Beam Model," February 1998.

4. WCAP-15029-P-A, Revision 0 (Proprietary) and WCAP-15030-NP-A, Revision 0 (Non-Proprietary),
"Westinghouse Methodology for Evaluating the Acceptability of Baffle-Former-Barrel Bolting Distributions
Under Faulted Load Conditions," January 1999.

NOTRUMP/SBLOCTA

The approved codes for Appendix K small-break LOCA analyses are NOTRUMP and SBLOCTA. The NOTRUMP
computer code is a one-dimensional general network code consisting of a number of advanced features. Among
these features is the calculation of thermal non-equilibrium in all fluid volumes, flow regime-dependent drift flux
calculations with counter-current flow limitations, mixture level tracking logic in multiple-stacked fluid nodes, and
regime-dependent heat-transfer correlations. Additional features of the code are condensation heat-transfer model
applied in the steam generator region, loop seal model, core reflux model, flow regime mapping, etc.

The SBLOCTA computer code is used to model the fuel rod response to the small-break LOCA transient. It models
three rods in the hot assembly (hot, average, and adjacent), modeling simultaneous radial and axial conduction.
Other modeling features include various skewed axial power shapes, assembly blockage model due to cladding
swell, and rupture and zirc/water reaction.

NOTRUMP is used to model the thermal-hydraulic behavior of the system and thereby obtain time-dependent
values of various core region parameters, such as system pressure, temperature, fluid levels, and flow rates. These
are provided as boundary conditions to SBLOCTA. SBLOCTA then uses these conditions and various hot channel
inputs to calculate the rod heatup and ultimately, the peak cladding temperature (PCT) for a given transient.
Additional variables calculated by SBLOCTA are cladding pressure, strain, and oxidation.

References:

1. WCAP-10079-P-A (Proprietary), "NOTRUMP, A Nodal Transient Small Break and General Network Code,"
August 1985.

2. WCAP-10054-P-A (Proprietary), "Westinghouse Small Break ECCS Evaluation Model Using the NOTRUMP
Code," Lee et. al., August 1985.

WCAP-1 6265-NP
6452-I NP.doc-08 1004

August 2004



1-12

Table 1-2 Computer Code Description
(cont.)

3. WCAP-10054-P-A, Addendum 2, Revision I (Proprietary), "Addendum to the Westinghouse Small Break
ECCS Evaluation Model Using the NOTRUMP Code: Safety Injection into the Broken Loop and COSI
Condensation Model," Thompson et. al., July 1997.

4. WCAP-8301 (Proprietary), "LOCTA-IV Program: Loss of Coolant Transient Analysis," F. M Bordelon et al.,
June 1974.

PAD 3.4/4.0

The NRC-approved PAD code, with NRC-approved models for in-reactor behavior, is used to calculate the fuel rod
performance over its irradiation history. PAD is the principal design tool for evaluating fuel rod performance. PAD
iteratively calculates the interrelated effects of temperature, pressure, cladding elastic and plastic behavior, fission
gas release, and fuel densification and swelling as a function of time and linear power. Fuel rod design and safety
analyses are based on updated values (up to 100-percent helium gas release) for the integral fuel burnable absorber
(IFBA) helium gas release model.

PAD is a best-estimate fuel rod performance model. In most cases, the design criterion evaluations are based on a
best-estimate plus uncertainties approach. A statistical convolution of individual uncertainties due to design model
uncertainties and fabrication dimensional tolerances is used. As-built dimensional uncertainties are measured for
some critical inputs (e.g., fuel pellet diameter), and when available, can be used in lieu of the fabrication
uncertainties.

References:

I. WCAP-12610-P-A, "VANTAGE + Fuel Assembly Reference Core Report," April 1995.

2. WCAP-10851-P-A, "Improved Fuel Performance Models for Westinghouse Fuel Rod Design and Safety
Evaluations," August 1988.

3. WCAP-15063-P-A, Revision 1, with Errata (Proprietary), "Westinghouse Improved Performance Analysis and
Design Model (PAD 4.0)," J. P. Foster and S. Sidener, July 2000.

PHOENIX-P

PHOENIX-P is a 2-dimensional, multi-group transport theory computer code. The nuclear cross-section library
used by PHOENIX-P contains cross-section data based on a 70-energy-group structure derived from ENDF/B-VI
files. PHOENIX-P performs a two-dimensional 70-group nodal flux calculation which couples the individual
subcell regions (pellet, cladding, and moderator) as well as surrounding rods via a collision probability technique.
This 70-group solution is normalized by a coarse energy group flux solution derived from a discrete ordinates
calculation. PHOENIX-P is capable of modeling all cell types needed for PWR core design applications.

Reference:

WCAP- I1596-P-A, "Qualification of the PHOENIX-P/ANC Nuclear Design System for Pressurized Water Reactor
Cores," T. Q. Nguyen et al., June 1988.

RETRAN

RETRAN is used for studies of transient response of a PWR system to specified perturbations in process parameters.
This code simulates a multiloop system by a lumped parameter model containing the reactor vessel, hot and cold leg
piping, reactor coolant pumps, steam generators (tube and shell sides), main steam lines, and the pressurizer. The
pressurizer heaters, spray, relief valves, and safety valves may also be modeled. RETRAN includes a point neutron-
kinetics model and reactivity effects of the moderator, fuel boron, and control rods. The secondary side of the steam
generator uses a detailed nodalization for the thermal transients. The RPS simulated in the code includes reactor
trips on high neutron flux, OTAT and OPAT, low RCS flow, high and low pressurizer pressure, high pressurizer
water level, and low-low steam generator water level. Control systems are also simulated including rod control and
pressurizer pressure control. Parts of the safety injection system (SIS),
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Table 1-2 Computer Code Description
(cont.)

including the accumulators, may be miodeled. RETRAN approximates the transient value of DNBR based on input
from the core thermal safety limits.

Reference:

WCAP-14882-P-A, "RETRAN-02 Modeling and Qualification for Westinghouse Pressurized Water Reactor
Non-LOCA Safety Analyses," D. S. Huegel et al., April 1999.

SATAN-VI

The SATAN-VI code calculates the thermal-hydraulic behavior of the reactor core and RCS during the blowdown
phase of the large-break LOCA transient. The code provides thermal-hydraulic parameters that define the
blowdown boundary conditions in the BASH and LOCBART codes. It also provides M&E discharge rates from the
RCS to containment for the COCO code.

References:

1. WCAP-8302 (Proprietary), "SATAN VI Program: Comprehensive Space-Time Dependent Analysis of Loss-of-
Coolant," June 1974.

2. WCAP-8471 -P-A (Proprietary), "The Westinghouse ECCS Evaluation Model: Supplementary Information,"
April 1975.

THRUST (See also MULTIFLEX)

The THRUST program calculates the hydraulic forces that the fluid exerts on the reactor coolant loop. The
THRUST code uses the MULTIFLEX LOCA pressure transient as input in the calculation of the loop forces. In the
THRUST computer code, the loop piping is represented by a series of control volumes. The pressure forces are
calculated by THRUST wherever there are changes in either loop area or direction. The LOCA loop forces are then
transmitted to the appropriate structural analysis group where they are then combined with the other design-basis
loads (i.e., seismic, thermal and system shaking loads) where they are used to qualify the reactor coolant loops under
the design-basis loads.

References:

1. WCAP-8708-P-A-VI (Proprietary) and WCAP-8709-A (Non-Proprietary), "MULTIFLEX, A FORTRAN-IV
Computer Program for Analyzing Thermal-Hydraulic-Structure System Dynamics," September 1977.

2. WCAP-8252, Revision I, "Documentation of Selected Westinghouse Structural Analysis Computer Codes,"
May 1977.

VIPRE

VIPRE-01 (VIPRE) is a three-dimensional subchannel code that has been developed to account for hydraulic and
nuclear effects on the enthalpy rise in the core and hot channels. The VIPRE code is based on a knowledge and
understanding of the heat transfer and hydrodynamic behavior of the coolant flow and the mechanical characteristics
of the fuel elements. The use of the VIPRE analysis provides a realistic evaluation of the core performance and is
used in the thermal-hydraulic analysis.

The VIPRE core model as approved by the NRC (Reference 1) is used with the applicable DNB correlations to
determine DNBR distributions along the hot channels of the reactor core under all expected operating conditions.
The VIPRE code is described in detail in Reference 2, including discussion on code validation with experimental
data. The VIPRE modeling method is described in Reference 1, including empirical models and correlations used.
The effect of crud on the flow and enthalpy distribution in the core is not directly accounted for in the VIPRE
evaluations. However, conservative treatment by the VIPRE modeling method has been demonstrated to bound this
effect in DNBR calculations.
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References:

1. WCAP-14565-P-A and WCAP-15306-NP-A, "VIPRE-Ol Modeling and Qualification for Pressurized Water
Reactor Non-LOCA Thermal-Hydraulic Safety Analysis," Y. X. Sung et al, October 1999.

2. NP-251 I-CCM-A, "VIPRE-01: A Thermal-Hydraulic Code for Reactor Core, Volume 1-3 (Revision 3,
August 1989: Volume 4 (April 1987)," Electric Power Research Institute, C. W. Stewart et al.

WECAN

The WECAN computer code is a general-purpose finite element code with capabilities including structural and
thermal-hydraulic static and dynamic analyses. It is a direct descendant of the mainframe-version of the WECAN
code that has been used in the nuclear industry since the early 1970s. It has been used by Westinghouse for safety-
related work for many years on essentially all Westinghouse-provided NSSS analyses such as core structural design
(analyses including static, dynamic, and thermal), primary piping, primary equipment supports, primary equipment
components, and spent fuel rack design.

The WECAN computer program can be used to solve a large variety of structural analysis problems. These
problems can be one-, two-, or three-dimensional in nature. It is capable of static elastic and inelastic analysis,
steady-state hydraulic analysis, standard and reduced modal analysis, harmonic response analysis, and transient
dynamic analysis.

The WECAN program is based on the finite element method of analysis. The analyst must model, or idealize the
structure in terms of discrete elements and apply loadings and boundary conditions to these elements. The stiffness
(or conductivity) matrix for each element is assembled into a system of simultaneous linear equations for the entire
structure. This set of equations is then solved by a variation of the Gaussian elimination method known as the wave
front technique. This type of solution makes it possible to solve systems with a large number of degrees of freedom
using a minimum amount of core storage. The maximum number of allowed degrees of freedom in the wave front
depends on the amount of core available, which in turn depends on the type of analysis being performed.

WECAN is organized in such a way that additional structural elements can be added with a minimum of effort.
Input formats are similar for all elements and all types of analysis. Input used in the static analysis of a structure can
be used for a dynamic analysis with only minor modifications.

References:

1. Letter EDRE-EMT-362, "WECAN 97 Release Letter," December 19, 1997.

2. Letter LTR-SGDA-20-15, "Release of WECAN/Plus Version 99 on the HP-UX 10.20ACE and HP-UX 11.0
System States," January 18, 2002.

WESTDYN

WESTDYN, a computer program used for the structural analysis of piping systems, calculates displacement, internal
forces, and stress distributions in three-dimensional piping models while subjecting them to static and dynamic
loads.

The static analysis includes pressure, dead-weight, thermal expansion, distributed and point loads, anchor motion,
and uniformly applied accelerations.

The dynamic analysis includes seismic or hydrodynamic response spectra and time-history dynamic analysis. The
time-history dynamic analysis includes options for non-linear supports, support gaps, and unidirectional single
acting restraints.

In addition, WESTDYN utilizes post-processors for the stress analysis of ASME 1, 2, 3, or American National
Standards Institute (ANSI) B3 1.1 piping and also for generating support load summary sheets and equipment and
component qualification input data.

U
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Table 1-2 Computer Code Description
(cont.) I -

WESTDYN automatically calculates stress indices for standard ANSI fittings by user selection of the ASME piping
evaluation code and edition. Allowable piping stress limits, coefficients of thermal expansion, and moduli of
elasticity for a wide range of materials are also automatically calculated with user-supplied design and operating
data.

Reference:

EDRE-SMT-98-121 "Release of WESTDYN Version 7.1," W. R. Morrison, C. K. Ng, November 3, 1998.

WREFLOOD (See also SATAN-IV, FROTH, and EPITOME)

The WREFLOOD code is used for computing the reflood transient. It addresses the portion of the LOCA transient
where the core reflooding phase occurs after the primary coolant system has depressurized (blowdown) due to the
loss of water through the break and when water supplied by the ECCS refills the reactor vessel and provides cooling
to the core.

The WREFLOOD code consists of two basic hydraulic models: one for the contents of the reactor vessel and one
for the coolant loops. The two models are coupled through the interchange of the boundary conditions applied at the
vessel outlet nozzles and at the top of the downcomer. Additional transient phenomena, such as pumped safety
injection and accumulators, reactor coolant pump performance, and steam generator releases are included as
auxiliary equations that interact with the basic models as required. The WREFLOOD code permits the capability to
calculate variations during the core reflooding transient of basic parameters such as core flooding rate, core
downcomer water levels, fluid thermodynamic conditions (i.e., pressure, enthalpy, density) throughout the primary
system, and mass flow rates through the primary system.

References:

1. WCAP-9221-NP-A, Revision 1, "Westinghouse ECCS Evaluation Model -1981 Version."

2. WCAP-8264-P-A, Revision I (Proprietary), WCAP-8312-A (Non-Proprietary), "Westinghouse Mass and
Energy Release Data for Containment Design," August 1975.
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2 NUCLEAR STEAM SUPPLY SYSTEM DESIGN PARAMETERS

2.1 INTRODUCTION

The nuclear steam supply system (NSSS) design parameters are the fundamental parameters used as input
in all of the NSSS analyses. They provide the primary- and secondary-side system conditions
(temperatures, pressures, and flow) that are used as the basis for all of the NSSS analyses and evaluations.
It was necessary to revise the current Callaway parameters due to the Replacement Steam Generator
(RSG) Program. The new parameters are identified in Table 2-1. These parameters have been
incorporated, as required, into the applicable NSSS systems and components evaluations, as well as safety
analyses, performed in support of the RSG Program.

2.2 INPUT PARAMETERS AND ASSUMPTIONS

The NSSS design parameters provide the reactor coolant system (RCS) and secondary-side system
conditions (temperatures, pressures, and flow) that are used as the basis for the design transients, systems,
components, accidents, and fuel analyses and evaluations.

The major input parameters and assumptions used in the calculation of the four cases of NSSS design
parameters established for the RSG Program are summarized below:

* The parameters are applicable to Framatome RSG Model 73/19T steam generators (SGs).

* The current NSSS power level of 3,579 MWt (3,565 MWt core power + 14 MWt RCS net heat
input) was maintained for the RSG

* A range of nominal feedwater temperatures (Tfeed) from 390° to 4460 F was selected for the
analyses.

* The parameters are applicable to 17x17 V5 fuel.

* The design core bypass flow was assumed to be 8.6 percent, which accounts for intermediate
flow mixers (IFMs) and thimble plug removal (TPR).

* The thermal design flow of 93,600 gpm/loop was maintained.

* A range of full-power normal operating Tavg from 570.7° to 588.40F was selected for the
analyses. This is a change from the current design, which considered a range from 583.4° to
588.40F.

* The steam generator tube plugging (SGTP) levels assumed were 0 and 5 percent at both Tavgs.

* The reactor coolant pressure of 2,250 psia assumed is the current operating value.

* A maximum steam generator moisture carryover of 0.10 percent was utilized.

WCAP-1 6265-NP August 2004
WCAP-1 6265-NP
6452-2NP.doc-08 1004

August 2004



2-2

2.3 DISCUSSION OF PARAMETER CASES

Table 2-1 provides the NSSS design parameter cases generated and used as the basis for the RSG
Program.

Cases I and 2 represent parameters based on the maximum Tavg of 588.40F. Case I provides
conservatively high secondary-side performance conditions since it is based on 0-percent SGTP and
maximum design Tavg. Note that all primary-side temperatures are identical for these 2 cases.

Cases 3 and 4 represent parameters based on the minimum Tavg of 570.70 F. Case 4 yields the minimum
secondary-side steam generator pressure and temperature. Note that all primary-side temperatures are
identical for these 2 cases.

The RSG design resulted in changes to the steam pressure compared to the current analyses of record.
The steam pressure increased by 52 psi for parameters at the same conditions.

These changes were evaluated by each of the analytical areas discussed in this report.

2.4 ACCEPTANCE CRITERIA FOR DETERMINATION OF PARAMETERS

The primary acceptance criteria for the determination of the NSSS design parameters were that they are
not overly conservative that they penalize the RSG Program analysis results, and that they provide
AmerenUE with adequate flexibility and margin in the operation of the plant.

2.5 CONCLUSIONS

The resulting NSSS design parameters shown in Table 2-1 were issued and used by Westinghouse in all
the analytical efforts. Westinghouse performed the analyses and evaluations based on the parameter sets
that were most limiting, so that the analyses would support operation over the range of conditions
specified.
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Table 2-1 NSSS Design Parameters for Callaway RSG Program
BASIC COMPONENTS
Reactor Vessel, ID, in. 173 Isolation Valves No

Core Number of Loops 4

Number of Assemblies 193 Steam Generator
Rod Array 17xl7 V5 Model (1)
Rod OD, in. 0.360 Shell Design Pressure, psia 1200
Number of Grids 6ZJ21/3IFM Reactor Coolant Pump
Active Fuel Length, in. 144 Model/Weir 93A1IYes

Number of Control Rods, FL 53 Pump Motor, hp 7000

Internals Type SCP Frequency, Hz 60

Replacement Steam Generator Programm

THERMAL DESIGN PARAMETERS Case I Case 2 Case 3 Case 4

NSSSPower, % 100 100 100 100
MWt 3579 3579 3579 3579
106 Btu/hr 12,212 12,212 12,212 12,212

Reactor Power, MWt 3565 3565 3565 3565

106 Btu/hr 12,164 12,164 12,164 12,164
Thermal Design Flow, Loop gpm 93,600 93,600 93,600 93,600

Reactor 106 lb/hr 139.4 139.4 142.9 142.9

Reactor Coolant Pressure, psia 2250 2250 2250 2250

Core Bypass, % 8.62) 8.6(2) 8.6(2) 8.6(2)

Reactor Coolant Temperature, 'F

Core Outlet 625.2 625.2 608.7 608.7
Vessel Outlet 620.0 620.0 603.2 603.2

Core Average 593.0 593.0 575.1 575.1
Vessel Average 588.4 588.4 570.7 570.7

Vessel/Core Inlet 556.8 556.8 538.2 538.2

Steam Generator Outlet 556.6 556.6 538.0 538.0
Steam Generator

Steam Temperature, 'F 547.2(3 > 546.5 528.3 527.5
Steam Pressure, psia 122(3-4) 1016(4, 872t4) 867(4)
Steam Flow, 106 lb/hr total 15.9 6/1 4 .78 (3-5) 15.95/14.78(5) 15.85/14.69(5) 15.84/14.68(5)

Feed Temperature, IF 446/390 446/390 446/390 4461390

Moisture, % max. 0.1 0.1 0.1 0.1
Tube Plugging, % 0 5 0 5

Zero Load Temperature, 'F 557 557 557 57

HYDRAULIC DESIGN PARAMETERS

Minimum Measured Flow, gpm total 382,630

Mechanical Design Flow, gpm 109,200

Not(
1.
2.
3.

4.
5.

es:

Parameters reflect Framatome RSG, Model 73/19T.
Core bypass flow includes 2.3% due to TPR and IFMs.
If a high steam pressure is more limiting for analysis purposes, a greater steam pressure of 1033 psia. steam temperature of 548.6°F and
steam flow of 15.96x 1 06 lb/hr total should be assumed. This is to cover the possibility that the plant could operate with better than expected
SG performance with the RSGs.
II psi SG internal pressure drop incorporated.
Steam flow values correspond to feedwater temperatures of 4460 F and 390TF. respectively.
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3 NSSS DESIGN AND AUXILIARY EQUIPMENT TRANSIENTS

3.1 NSSS DESIGN TRANSIENTS

This section discusses the generation of nuclear steam supply system (NSSS) design transients for
Callaway Replacement Steam Generator (RSG) Program. The NSSS design transients were reviewed to
determine if they could be used for RSG conditions. This review shows that, with some clarifications, the
NSSS design transients remain applicable for the RSG conditions. The transient curves for the RSG were
provided to all system and component designers for use in their specific analyses and evaluations for the
RSG

3.1.1 Introduction and Background

As part of the original design and analyses of the NSSS components for Callaway, NSSS design transients
(i.e., temperature, pressure, and flow transients) were specified for use in the analyses of the cyclic
behavior of the NSSS components. To provide the necessary high degree of integrity for the NSSS
components, the transient parameters selected for component fatigue analyses are based on conservative
estimates of the magnitude and frequency of the temperature and pressure transients resulting from
various plant operating conditions. The transients selected for use in component fatigue analyses are
representative of operating conditions that would be considered to occur during plant operations of
possible significance to component cyclic behavior due to their severity or frequency. The selected
transients are representative of plant transients which, when used as a basis for component fatigue
analyses, would provide confidence that the component was acceptable for its application over the
operating license period of the plant. For purposes of analysis, the number of transient occurrences was
based on an operating license period of 40 years.

3.1.2 Input Parameters and Assumptions

The NSSS design transients are based primarily on the NSSS design parameters as discussed in
Section 2.1 of this report.

3.1.3 Description of Analyses and Evaluations

The current NSSS design transients for Callaway were based on conservative NSSS design parameters.
Therefore, if the current design parameters (Thot, Tcold, Tsteam, and feedwater temperature) bound the
Callaway RSG design parameters, then the current NSSS design transients will also be applicable for the
Callaway RSG Program.

The RCS primary-side temperatures (Thot and Tcold) for the RSG are identical to those assumed in the
current transients. The NSSS design transients are based on the thermal design flow (TDF). The TDF is
also identical to that assumed.

The minimum (lower end) steam pressure assumed in the current design transients is 807 psia, which
bounds the Callaway RSG minimum design steam pressure of 867 psia. The minimum steam pressure
conditions (that is, 5-percent steam generator tube plugging (SGTP) level condition) produce the largest
parameter deviation for the NSSS design transients. Therefore, the current design transients remain
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bounding for the Callaway RSG The maximum (upper end) steam pressure assumed in the current
design transients is 950 psia, which is 66 psi lower than the Callaway RSG maximum design steam
pressure of 1,016 psia. Again, since the lower steam pressure is limiting (produces largest parameter
deviation) for the NSSS design transients, the current design transients remain bounding for the Callaway
RSG However, necessary adjustments to the curves are made to address the higher steam pressure for the
RSG

The minimum (lower end) feedwater temperature assumed in the current design transients is 390'F, which
is the same as for the RSG The maximum (upper end) feedwater temperature assumed is also identical to
the Callaway RSG parameters. There are minor differences in the steam flow with the Callaway RSG
These differences will have no significant impact on the NSSS design transients.

There are some minor differences between the Framatome Model 73/19T RSGs and the Westinghouse
Model F current steam generators. The effect of these differences on the NSSS design transients is
insignificant.

Based on the comparison of design parameters and the above evaluation, it is concluded that the current
NSSS design transients remain applicable for the Framatome Model 73/19T RSG

3.1.4 Acceptance Criteria and Results

The NSSS design transients are input to the primary- and secondary-component structural and fatigue
analysis/evaluations. The final acceptance is determined by the component stress and fatigue analyses
presented in Section 5.

3.1.5 Conclusions

Consistent with the current NSSS design transients, the NSSS design transients for the RSG are
conservative representations of transients which, when used as a basis for component fatigue analyses,
provide confidence that the component is appropriate for its application over the operating license period
of the plant. Also, consistent with the original NSSS design transients, the number of transient
occurrences are based on an operating license period of 40 years.

3.2 AUXILIARY EQUIPMENT DESIGN TRANSIENTS

3.2.1 Introduction

The Callaway auxiliary equipment design specifications included transients that were used to design and
analyze the class I auxiliary nozzles connected to the reactor coolant system (RCS) and certain nuclear
steam supply system (NSSS) auxiliary systems piping, heat exchangers, pumps, and tanks. These
transients are described by variations in pressure, fluid temperature, and flow. They represent umbrella
cases for operational events postulated to occur during the plant lifetime. To a large extent, the transients
are based on engineering judgment and experience and are considered to be of such magnitude and/or
frequency as to be significant in the component design and fatigue evaluation processes. The transients
are sufficiently conservative such that, when used as a basis for component fatigue analysis, they provide
confidence that the component will perform as intended over the operating license period of the plant.
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For purposes of analysis, the number of transient occurrences was based on an operating license period of
40 years.

As part of the Callaway RSG Program, the auxiliary equipment design transients were reviewed to assess
continued applicability.

3.2.2 Input Parameters and Assumptions

The review of the auxiliary equipment design transients was performed based on the range of NSSS
design parameters developed to support the RSGs (shown previously in Table 2-1).

The approved range of NSSS design parameters for the RSG was compared with the NSSS design
parameters used to develop the current design-bases transients. The current design-bases transients for
Callaway are contained in Reference 1.

3.2.3 Description of Analyses and Evaluation

An evaluation of the current design transients was performed to determine which transients could be
potentially affected by the RSG The evaluation concluded that the only design transients that could be
potentially impacted by the RSG are those temperature transients affected by full-load RCS (Tcold)
design temperatures.

These temperature transients are defined by the differences between the temperature of the coolant in the
RCS loops and the temperature of the coolant in the auxiliary systems connected to the RCS loops. The
greater the temperature difference, the greater the impact these temperature transients have on auxiliary
component design and fatigue evaluation processes. Since the design coolant temperatures in the
auxiliary systems are not affected by the RSG, the temperature difference between the coolant in the
auxiliary systems and the coolant in the RCS loops is only impacted by changes in the RCS design
temperatures.

The current design temperature transients are based on a full-load Tcold of 560'F. This full-load
temperature was assumed for equipment design to ensure that the temperature transients would be
conservative for a wide range of NSSS design parameters.

3.2.4 Acceptance Criteria and Results

A comparison of the range of NSSS design temperatures for the RSG Program at full-load (that is Tcold
between 538.20 and 556.80F) with the Tcold value used to develop the current design transients indicates
that the RSG temperature range is lower. These lower full-load design temperatures result in less severe
transients, since the temperature differences between RCS loop temperatures and the lower design
temperatures in the auxiliary systems connected to the RCS are less. For example, the temperature
transients imposed on the chemical and volume control system letdown and charging nozzles associated
with starting and stopping letdown and charging flow would be less severe, since the temperatures
assumed for the RSG Program (538.20 to 556.80 F) are less than the 5600F considered for the original
transients. Therefore, the current body of auxiliary design transients is conservative for the RSG design
parameters.
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3.2.5 Conclusions

The only auxiliary equipment transients that can be potentially impacted by the RSG are those
temperature transients related to full-load NSSS design temperatures. A review of these temperature
transients indicates that, if these transients were based on the RSG design parameters, they would be less
severe. Therefore, the current auxiliary equipment design transients for Callaway remain bounding for
the revised RSG design conditions. These transients are used as the basis for the evaluation of all the
NSSS auxiliary equipment, as discussed in Section 5 of this report.

3.2.6 References

1. Westinghouse Systems Standard Design Criteria (SSDC) Document 1.3X, Rev. 0,
September 1998.
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