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DEFINITIONS

1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
cembination of core reactivity condition, power level and average reactor
coolant temperature specified in Table 1.1.

PHYSICS TESTS

1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
1) described in Chapter 14.0 of the FSAR, 2) authorized under the provisions
of 10 CFR 50.59, or 3) otherwise approved by the Commission.

PRESSURE BOUNDARY LEAKAGE

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube
leakage) through a non-isolable fault in a Reactor Coolant System Component
body, pipe wall or vessel wall.

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)

1.2la The PRESSURE TEMPERATURE LIMITS REPORT (PTLR) is the unit specific
document that provides the reactor vessel pressure and temperature (P/T)
limits, including heatup and cooldown rates, for the current reactor vessel
fluence period. These P/T limits shal. be determined for each fluence period
or effective full-power years (FFPis) in accordance with Specification
6.9.1.15. Plant operation within these operating limits is addressed in LCO
3.4.10.1, RCS Pressure/Temperature Limits.

PROCESS CONTROL FPROGRAM (PCP)

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that
processing and packaging of solid radicactive wastes based on demonstrated
processing of actual or simulated wet solicd wastes will be accomplished in
such a way as to assure ~ompliance with 10 CFR Parts 20, 61, and 71; State
regulations; burial ground requirements; and other requirements governing the
disposal of solid radiocactive waste.

- G

1.23 PURGE or PURGING is the controlled proce:s of discharging air or gas
from a confinement to maintain temperature, pressure, humidity, concentration
or other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

QUADKANT POWER TILT RATIO

1.24 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore
detector calibrated ocutput to the average of the upper excore detector cali-
brated outputs, or the ratio of the maximum lower excore detector calibrated
output to the average of the lower excore detector calibrated outputs,
whichever is greater. With one excore detector inoperable, the remaining
three detectcors shall be used for computing the average.
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3/4.4.10 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION
e s

3.4.10.1 The Reactor Coolant System (except the pressurizer) temperature and
pressure shall be limited in accordance with the limits specified in the
PRESSURE TEMPERATURE LIMITS REPORT (PTLR) during heatup, cooldown,
¢riticality, and inservice leak and hydrostatic testing.

APPLICABILITY: At all times.
ACTION:

With any of the above limits specified in the PTLR exceeded, restore the |
temperature and/cr pressure to within the limit within 30 minutes; perform an
engineering evaluation or inspection to determine the effects of the out-of~
limit condition on the fracture toughness of the Reactor Pressure Vessel;
determine that the Reactor Pressure Vessel remains acceptable for continued
operation or be in at least HOT STANDBY within the next 6 hours and reduce the

RCS T,yq and pressur¢ to less than 200°F and 500 psig, respectively, within
the tol?owing 30 hours.

SURVEILLANCE RFQUIREMENTS

4.4.10.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits specified in the PTLR at least once per |
hour during system heatup, cooldown, and inservice leak and hydrostatic
testing operations.

4.4.10.1.2 The reactor vessel material irradiation surveillance specimens

shall be removed and examined, to determine changes in material properties, as
required by 10CFR50, Appendix H.
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Reducing Tavq to less than S00°F prevents the release of activity should a
steam generator tube rupture since the saturation pressure of the primary
coolant is below the lift pressure of the atmospheric steam relief valves.

The surveillance requirements provide adequate assurance that excessive
specific activity levels in the primary coolant will be detected in sufficient
time to take corrective action. Information obtained on iodine spiking will
be used to assess the parameters associated with spiking phenomena. A
reduction in frequency of isotopic analyses following power changes may be
permissible if justified by the data obtained.

3/4.4.10 _ PRESSURE/TEMPERATURE LIMITS

The temperature and pressure changes during heatup and cooldown are limited to
be consistent with the requirements given in the ASME Boiler and Pressure
Vessel Code, Section XI, Appendix G, as required per 10 CFR Part %0, Appendix G.

1) The reactor coolant temperature and pressure and system heatup and
cooldown rates (with the exception of the pressurizer) shall be limited
in accordance with the PRESSURE TEMPERATURE LIMITS REPORT (PTLR).

a) Allowable combinations of pressure and temperature for specific
temperature change rates are below and to the right of the limit
lines shown in the PTLR. Limit lines for cooldown rates between
those presented may be obtained by interpolation.

b) The PTLR defines limits to assure prevention of nonductile failure
only. For normal operation, other inherent plant characteristics,
e.g9., pump heat addition and pressurizer heater capacity, may
limit the heatup and cooldown rates that can be achieved over
certain pressure~temperature ranges.

2) These limit lines shall be calculated periodically using methods
provided in WCAP-14040-NP-A, Revision 2, Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS Heatup and Cooldown Limit
Curves.

3) The secondary side of the steam generator must not be pressurized above
200 peig if the temperature of the steam generator is below 70°F.
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REACTOR COOLANT SYSTEM

4) The pressurizer heatup and cooldown rates shall not exceed 100°F/hr and
200°F/hr respectively. The spray shall not be used if the temperature

difference between the pressurizer and the spray fluid is greater than
320°F.

5) System preservice hydrotests and in-service leak and hydrotests shall be
performed at pressures in accordance with the requirements of ASME Boiler
and Pressure Vessel Code, Section XI.

Heatup and cooldown limit curves are calculated using the most limiting value
of the nil-ductility reference temperature, RTn4q¢t» at the end of 36 effective
full power years (EFPY) of service life. The 36 EFPY service life period is
chosen such that the limiting RT,q; at the 1/4T location in the core region .s
greater than the RT,4, of the limiting unirradiated material. The selection of
such a limiting RT,4, assurcz that all components in the Reactor Coclant System
will be operated conservatively in accordance with applicable Code
requirements,
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Values of ARTndc determined in accordance with WCAP-14040-1:P~A, Revision 2,
ma;y be used until the next results from the material surveillance program,
evaluated according to ASTM E185-82, are available. Capsules will be removed
in accordance with the requirements of ASTM E185-82 and 10 CFR 50, Appendix H.
The surveillance specimen withdrawal schedule is shown in the PTLR. The
heatup and cooldown curves must be recalculated when the ART,4¢ determined
from the surveillance capsule exceeds the calculated ART 4¢ for the
equivalent capsule radiation exposure.

Allowable pressure-temperature relationships for various heatup and cooldown
rates are calculated using methods derived from Appendix G in Section XI of |
the ASME Boiler and Pressure Vessel Code as required by Appendix G to 10 CFR
Part 50 and these methods are discussed in detail in WCAP-14040-NP-A, Revision 2.|

Although the pressurizer operates in temperature ranges above those for which
there is reason for concern of non-ductile failure, operating limits are |
provided to assure compatibility of operation with the fatigue analysis
performed in accordance with the ASME Code requirements.

The OFERABILITY of either RHR relief valve or an RCS vent opening of greater

than or equal to 2.85 square inches ensures that the RCS will be protected from

pressure transients which could exceed the limits c¢f Appendix G to 10 CFR Part

50 when one or more of the RCS cold legs are less than or equal to 310°F.

Either RHR relief valve has adequate relieving capability to protect the RCS

from overpressurization when the transient is limited to either (1) the start

of an idle RCP with the secondary water temperature of the steam generator less

than or equal to 50°F above the RCS cold leg temperatures provided measures are

taken to cushion the overpressure effects at RCS temperatures above 250°F, or
(2) the start of all operable charging pumps and their injection intc a water
solid RCS. 1In the case of the injection by the charging pumps, the analysis is
based on the start of the maximum number of operable charging pumps allowed by
the Technical Specifications.
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BASES

3/4.4.11  STRUCTURAL INTEGRITY

The inservice inspection and testing programs for ASME Code Class 1, 2 and 3
components ensure that the structural integrity and operational readinegs of
these components will be maintained at an acceptable leve) throughout the life
of the plant. These programs are in accordance with Section XI of the ASME
Boiler and Pressure Vessel Code and applicable Addenda as required by 10 CFR
Part 50.55a(g) except where specific written relief has been granted by the
Commission pursuant to 10 CFR Part 50.55a(g)(6)(i).
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ADMINISTRATIVE CONTROLS

6:9.1.13 This annual report is only required when the results of specific
activity analyses of the primary coolant have exceeded the limits of
Specification 3.4.9 during the year. The following information shall be
included: (1) Reactor power history starting 48 hours prior to the first
sample in which the limit was exceeded (in graphic and tabular format);

(2) Results of the last isotopic analysis for radioiodine performed prior to
exceeding the limit, results of analysis while limit was exceeded and results
of one analysis after the radioiodine activity was reduced to less than the
limit. Each result should include date and time of sampling and the
radioiodine concentrations; (3) Clean-up flow history starting 48 hours prior
to the first sample in which the limit was exceeded; (4) Graph of the I-131
concentration (micro Ci/gm) and one other radioiodine isotope concentration
(micro Ci/gm) as a function of time for the duration of the specific activity
above the steady-state level; and (5) The time duration when the specific
activity of the primary coolant exceeded the radioiodine limit.

ANNUAL SEALED SOURCE LEAKAGE REPORT

6.9.1.14 A report shall be prepared and submitted to the Commission on an
annual basis if sealed source or fission detector leakage tests reveal the
presence cf greater than or equal to 0.005 microcuries of removable
contamination.
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ADMINISTRAT.VE CONTROLS

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)

6.9.2.15 The reactor coolant system pressure and temperature limits,
including heatup and cooldown rates, shall be established and documented in the
PTLR for LCO 3.4.10.1.

The analytical methods used to determine the RCS pressure and temperature ‘
limits shall be those previously reviewed and approved by the NRC, specifically
those described in WCAP-14040-NP-A, Revigion 2, “Methodology Used to Develop
Cold Overpressure Miticating System Setpoints and RCS Heatup and Cooldown Limit
Curves,” approved by NARC SER dated October 16, 1995.

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

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Commission in accordance with
the requirements of 10CFR50.4 within the time period specified for each
repcrt. Reports should be submitted tc the U. §. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, D.C. 20555.

£.10 RECORD RETENTION
In addition to the applicable record retention requirements of Title 10, Code

of Federal Regulations, the following records shall be retained for at least
the minimum period indicated.

6.10.1 The following records shall be retained for at least five years:
a. Records and logs of unit operatiun covering time interval at each
power level.
b. Records and logs of principal maintenance activities, inspections,

repair and replacement of principal items ¢f equipment related to
nuclear safety.

s ALL REPORTABLE EVENTS submitted to the Commission.

&, Records of surveillance activities, inspections and calibrations
required by these Technical Specifications.

e. Records of changes made to the procedures required by
Specification 6.8.1.

£. Records of radioactive shipments.

g. Records of sealed source and fission detector leak tests and
results.
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1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table 1.1.

PHYSICS TESTS

1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and 1)
described in Chapter 14.0 of the FSAR, 2) authorized under the provisions

of 10 CFR 50.59, or 3) otherwise approved by the Commission.

PRESSURE BOUNDARY LEAKAGE

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube
leakage) through a non-isolable fault in a Reactor Coolant System Component
body, pipe wall or vessel wall.

EBESSURE TEMPERATURE LIMITS REPORT (PTLR)

1.21a The PRESSURE TEMPERATURE LIMITS REPORT (PTLR) is the unit specific
document that provides the reactor vessel pressure and temperature (P/T)
limits, including heatup and cooldown rates, for the current reactor vessel
fluence period. These P/T limits shall be determined for each fluence period
or effective full-power years (EFPYs) in accordance with Specification
6.9.1.15. Plant operation within these operating limits is addressed in LCO
3.4,10.1, RCS Pressure/Temperature Limits.

PROCESS CONTROL PROGRAM (PCP)

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that
processing and packaging of sclid radiocactive wastes based on demonstrated
processing of actual or simulated wet solid wastes will be accomplished in
such a way as to assure compliance with 10 CFR Parts 20, €61, and 71; State
regulations; burial ground requirements; and other requirements governing the
disposal of solid radicactive waste.

PURGE - PURGING

1.23 PURGE and PURGING is the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity, concentration
or other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

QUADRANT POWER TILT RATIO

1.24 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore
detector calibrated output to the average of the upper excore detector cali-
brated outputs, or the ratio of the maximum lower excore detector calibrated
output to the average of the lower excore detector calibrated outputs,
whichever is greater. With one excore detector inoperable, the remaining
three detectors shall be used for computing the average.
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REACTOR COOLANT [ :STEM
3/4. 19)

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.10.1 The Reactor Coolant System (except the pressurizer) temperature
a.d pressure shall be limited in accordance with the limits specified in the
PRESSURE TEMPERATURE LIMITS REPORT (PTLR) during heatup, cooldown,
criticality, and inservice leak and hydrostatic testing.

APPLICABILITY: At all times.
ACTION:

With anv of the above limits specified in the PTLR exceeded, restore the |
temperature and/or pressure to within the limit within 30 minutes; perform an
engineering evaluation or inspection to determine the effects of the out-of-
limit condition on the fracture toughness of the Reactor Pressure Vessel;
determine that the Reactor Pressure Vessel remains acceptable for continued
operation or be in at least HOT STANDBY within the next 6 hours and reduce the
RCS T,yq and pressure to less than 200°F and 500 psig, respectively, within
the follcwing 30 hours.

4.4.10.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits specified in the PTLR at least once per ]
hour during system heatup, cocldown, and inservice leak and hydrostatic
testing operations.

4.4.10.1.2 The reactor vessel material irradiation surveillance specimens
shall be removed and examined, to determine changes in material properties, as
required by 10CFR50, Appendix H.
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REACTOR COOLANT SYSTEM

BASES
e e eSS —————————— ————

Reducing Tavg to less than 50C°F prevents the release of activity should a
steam generator tube rupture since the saturation pressure of the primary
coolant is below the lift pressure of the atmospheric steam relief valves.

The surveillance requirements provide adequate assurance that excessive
specific activity levels in the primary coolant will be detected in sufficient
time to take corrective action. Information obtained on iodine spiking will
be used to assess the parameters associated with spiking phenomena. A
reduction in frequency of isotopic analyses following power changes may be
permissible if justified by the data obtained.

3/4.4.10  PRESSURE/TEMPERATURE LIMITS

The temperature and pressure changes during heatup and cooldown are limited to
be consistent with the requirements given in the ASME Boiler and Pressure Vessel
Code, Section XI, Appendix G as required per 10 CFR Part 50 Appendix G.

1) The reactor coolant temperature and pressure and system heatup and
cooldown rates (with the exception of the pressurizer) shall be limited
in accordance with the PRESSURE TEMPERATURE LIMITS REPORT (PTLR).

a) Allowable combinations of pressure and temperature for
specific temperature change rates are below and to the right
of the limit lines shown in the PTLR. Limit lines for cooldown
rates between those presented may be obtained by interpo.olation.

b) The PTLR defines limits to assure prevention of nonductile
failure only. <or normal operation, other inherent plant
characteristics, e.g., pump heat addition and pressurizer
heater capacity, may limit the heatup and coocldown rates
that can be achieved over certain pressure-temperature
ranges.

2) These limit lines shall be calculated periodically using methods
provided in WCAP-14040-NP-A, Revision 2, Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS Heatup and Cocoldown Limit
Curves.

3) The secondary side of the steam generator must not be pressurized above
200 psig if the temperature of the steam generator is below 70°F.
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4) The pressurizer heatup and cooldown rates shall not exceed 100°F/hr and
200°F/kr respectively. The spray shall not be used if the temperature
difference between the pressurizer and the spray fluid is greater than
320°F.

§) System preservice hydrotests and in-service leak and hydrotests shall be
performed at pressures in accordance with the requirements of ASME
Boiler and Pressure Vessel Code, Section XI.

Heatup and cooldown limit curves are calculated using the most limiting

value of the nil-ductility reference temperature, RT ndt: at the end of

36 effective full power years (EFPY) of service life. The 36 EFFY service life |
period is chosen such that the l;mxtxng RThq¢ at the 1/4T location in

the core region is greater than the RT,, ? the limiting unirradiated

material. The selecticn of such a lxmxtlnq RTh4q¢ assures that all

components in the Reactor Coolant System will be operated conservatively

in accordance with applicable Code requirements.
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Values of ART,4, determined in accordance with WCAP-14040-NP-A, Revision 2, may
be used until the next results from the material surveillance program, evaluated
according to ASTM E185-82, are available. Capsules will be removed in
accordance with the requirements of ASTM E185-82 and 10 CFR 50, Appendix H. The
surveillance specimen withdrawal schedule is shown in the PTLR. The heatup and

cooldown curves must be recalculated when the ART 4, determined from the next

surveillance capsule exceeds the calculated ART, 4, for the eguivalent capsule
radiation exposure.

Allowable pressure-temperature relationships for various heatup and cooldown
rates are calculated using methods derived from Appendix G in Section XI of
the ASME Boiler and Pressure Vessel Code as required by Appendix G to

10 CFR 50 and these methods are discussed in detail in WCAP-14040-NP-A,
Revision 2.

Although the pressurizer operates in temperature ranges above those for which
there is reason for concern of non-ductile fallure, operating limits are
provided to assure compatibility of operation with the fatigue analysis
performed in accordance with the ASME Code requirements.

The OPERABILITY of either RHR relief valve or an RCS vent opening of greater
than or equal to 2.85 square inches ensures that the RCS will be protected

from pressure transients which could exceed the limits of Appendix G to 10 CFR
Part 50 when one or more of the RCS cold legs are less than or equal to 310°F.
Either RHR relief valve has adeqguate relieving capability to protect the RCS
from overpressurization when the transient is limited to either (1) the start
of an idle RCP with the secondary water temperature of the steam generator less
than or equal to 50°F above the RCS cold leg temperatures provided measures are
taken to cushion the overpressure effects at RCS temperatures above 250°F, or
(2) the start of all operable charging pumps and their injection into a water
solid RCS. 1In the case of the injection by the charging pumps, the analysis is
based on the start of the maximum number of operable charging pumps allowed by
the Technical Specifications.
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REACTOR COOLANT SYSTEM

BASES
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The inservice inspection and testing programs for ASME Code Class 1, 2 and 3
components ensure that the structural integrity and operational readiness of
these components will be maintained at an acceptable level throughout the life
of the plant. These programs are in accordance with Section X1 of the ASME
Boiler and Pressure Vessel Code and applicable Addenda as required by 10 CFR
Part 50.55a(g) except where specific written relief has been granted by the
Commission pursuant to 10 CFR Part 50.55a(g)(6)(1i).
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6.9.1.13 This annual report is only required when the results of specific
activity analyses of the primary coolant have exceeded the limits of
Specification 3.4.9 during the year. The following information shall be
included: (1) Reactor power history starting 48 hours prior to the first sample
in which the limit was exceeded (in graphic and tabular format); (2) Results of
the last isotopic analysis for radioiodine performed prior to exceeding the
limit, results of analysis while limit was exceeded and results of one analysis
after the radioiodine activity was reduced to less than the limit. Each result
should include date and time of sampling and the radioiodine concentrations; (3)
Clean-up flow history starting 48 hours prior to the first sample in which the
limit was exceeded; (4) Graph of the I-131 concentration (micro Ci/gm) and one
other radiciodine isotope concentration (micro Ci/gm) as a function of time for
the duration of the specific activity above the steady-state level; and (5) The
time duration when the specific activity of the primary coolant exceeded the
radioiodine limit.

ANNUAL _SEALED SOURCE LEAKAGE REPORT

6.9.1.14 A report shall be prepared and submitted to the Commission on an
annual basis if sealed source or fission detector leakage tests reveal the
presence of greater than or equal to 0.005 microcuries of removable
contamination.
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ADMINISTRATIVE CONTROLS

. S ———————————————————— ————— S ————————————

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)

6:.9.1.158 The reactor coolant system pressure and temperature limits, including

heatup and cooldown rates, shall be established and documented in the PTLR for LCO
3:4.10.1:

The analytical methods used to determine the RCS pressure and temperature limits
shall be those previously reviewed and approved by the NRC, specifically those
described in WCAP-1404C-NP~A, Revision 2, “Methodology Used to Develop Cold
Overpressure Mitigating Syetem Setpoints and FCS Heatup and Cooldown Limit
Curves,” approved by NRC SER dated October 1%, 1995,

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

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Commission in accordance with
the requirements of 10CFR50.4 within the time period specified for each report.
Reports should be submitted to the U. S. Nuclear Regulatory Commission, ATTN:
Document Control Desk, Washington, D.C. 20555,

£.10 RECORD RETENTION

In addition to the applicable record retention requirements of Title 10, Code of
Federal Regulations, the following records shall be retained for at least “he
minimum period indicated.

6.10.1 The following records shall be retained for at least five years:
a. Records and logs of unit operation covering time interval at each
power level.
b. Records and loge of principal maintenance activities, inspe~tions,

repair and replacement of principal items of equipment related to
nuclear safety.

C. All REPORTABLE EVENTS submitted to the Commission.

d. Records of surveillance activities, inspections and calibrations
required by these Technical Specifications.

e. Records of changes made to the procedures required by Specification
6.8.1.

f. Records of radiocactive shipments.

g. Records of sealed source and fission detector leak tests and
results.
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QPERATIONAL MOOE - MODE

1.19 An OPERATIONAL MODE (1.e., MODE) shall correspond to
combination of core reactivity condition, power level and a
coolant temperature specified in Table 1.1.

any one inclusive
verage reactor

PHYSICS TESTS

1.20 PHYSICS TESTS shall be those tests performed to measure the fundamenta)
nuclear characteristics of the reactor core and related instrumentation and
1) described in Chapter 14.0 of the FSAR, 2) authorized under the provisions
of 10 CFR 50.59, or 3) otherwise approved by the Commission.

ERESSURE SOUNDARY LEAKAGE

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube

leakage) through a non-isolable fault in a Reactor Coolant Systee Component
body, pipe wall or vessel wall.

PROCESS CONTROL PROGRAM (PCP) /{
1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that

processing and packaging of solid radiocactive wastes based on demonstrated
processing of actual or simulated wet solid wastes will be accomplished in
such a way as to assure compliance with 10 CFR Parts 20, 61, and 71; State

regulations; burial ground requirements; and other requirements governing the
disposal of sol{d radicactive waste.

PURGE - PURGING

1.23 PURGE or PURGING is the controlled process of discharging air or gas
from a confinement to saintain temperature, pressure, humidity, concentration
or other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

QUADRANT POWER TILT RATIQ

1.24 QUADRANT POWER TILT RATIO shall be the ratio of the saxisus upper excore
detector calibrated output to the average of the upper excors detector cali-
brated outputs, or the ratio of the maxisusm Tower excore detector calibrated
output to the average of the lower excore detector calibrated outputs, whichever
s greater. With one excore detector inoperable, the remaining three detectors
shall be used for computing the average.
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PRESSURE TEMPERATURE LIMITS REPORT (PLR)

1.21a The PRESSURE TEMPERATURE LIMITS REPORT (PTLR) is the unit specific document

that provides the reactor vessel pressure and temperature (P/T) limits, including heatup and

cooldown rates, for the current reactor vessel fluence period. These P/T limits shall be determined

for each fluence period or effective full-power years (EFPY's) in accordance with Specification

6.9.1.15. Plant operation within these operating limits is addressed in LCO 3.4.10.1,

RCS Pressure/Temperature Limits.
\
|
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REACTOR COOLANT SYSTEM

3/4.64.10 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITS SFECIFIeD M THE PResmxJRe
TeMPLAT U L L W

LIMITING CONDITION FOR OPERATION

3.4.10.1 The Reactor Coolant System (except the
pressure shall be limited in accordance with the
Svlsmd—ahd—3vé~3- during heatup, cooldown, criticality, and inservice leak and
hydrostatic testing,withe

ressurizer) temperature and

.v——A-aQu&aun—hoo*u,—oé—%OOLF—+n~.ny-ono—hou&—po&#o¢~

APPLICABILITY: At all times.

ACTION:

Vith any of the above limitsVexceeded, restore the temperature and/or pressure
to within the limit within 30 minutes; perform an engineering evaluatior ur
inspection to determine the effects of the out-of-limit condition on thu
fracture toughness of the Reactor Pressure Vessel; determine that the Reactor
Pressure Vessel remains acceptable for continued operation or be in at least HOT
STANDBY yithin the next 6 hours and reduce the RCS T and pressure to less
than 200 F and 500 psig, respectively, within the t0113v1n3 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.10.1.1 The Reactor Coclant Sygtem temperature and pressure shall be
determined to be vithin the limitsYat least once per hour during system heatup,
cooldovn, and inservice leak and hydrostatic testing operations.

4.4.10.1.2 The reactor vessel material irradiation surveillance specimens
shall be removed and examined, to determine changes in material properties, as -
required by 10CFRS0, Appendix H.

-
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REACTOR COOLANT SYSTEM

BASES

Reducing T.,g to Tess than SO0°F prevents the release of activity snould a
)

steam genera

r tube rupture since the saturation pressure of the primary

coolant is below the 1if¢ pressure of the atmospheric steam relief valves. The
surveillance requirements provide adequate assurance that excessive specific
activity levels in tne primary coolant will be detected in sufficient time to
take corrective action. Information obtained on iodine Spiking will pe yseq to
dssess the parameters associated with spiking phenomena. A reduction in
freauency of fsotopic analyses following power changes may be permissinle ¢
justified by the data obtained.

3/8.4.10 PRESSURE/TEMPERATURE L IMITS

The temperature and pressure changes during heatup and cooldown are limited to

1)

be consistent with 't(hﬁgquirmnts given in the ASME Boiler and Pressure @’/

Vessel Code, Sectio Appendix G as required per 10 CFR Part 50 Appendix 5.
Xl

The reactor ~- ﬂcmun and pressure and system heatup and cooldown

Lted—t N

rates (with e exception of the
accordance with

pressurizer)

a) Allowable combinations of pressure and t
temperature change rates are below and to the right of tne limit lines
show Limit lines for cooldown rates between those presented may be
obtathed interpolation.

defin@inits to assure prevention of

nonductile failure only. For normal operation, other inherent plant
characteristics, e.g., pump heat addition and pressurizer heater
capacity, may limit the heatup and cooldown rates that can be achieved
over certain pressure-temperature ranges.
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REACTOR COOLANT SYSTEM

BASES

4) The pressurizer heatup and cooidown rates shall not exceed 100°F/hr and
200°F /hr respectively. The spray shall not be used if the temperature
difference between the pressurizer and the spray fluid is greater than
320°F.

5) System preservice hydrotests and in-service leak ard hydrotests shall be
performed at pressures in accordance with the requirements of ASME Boiler
and Pressure Yessel Code, Section XI.

. : -

444—0{-&“@5

Sl
Heatup and cooldown limit curves are calculated ussfg the most \f:gf??i‘?ﬂT:e
of the nil-ductility reference temperature, RT,qf, at the end of effective ‘

full power years (EFPY) of service life. The EFPY service 1ife period is
chosen such that the limiting RT,q¢ at the 1/4T location in the core region is
greater than the RT,4¢ of the 1imiting unirradiated material. The selection of
such a limiting RT,4¢ assures that all components in the Reactor Coolant System
will be operated conservatively in accordance with applicable Code
requirements.

S 9l
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REACTOR COOLANT SYSTEM

BASES

Values of ORT , determined in may be used until the next |
results from tgo material surveillance program, evaluated according to

ASTM E185-82, are available. Capsules will be removed in accordance with

the requirements of ASTM E185-82 and 10 CFR 50, Appendix B. The

surveillance specimen vithdraval schedule is shown in FéAR—Seetion—svi

The heatup and cooldown curves must be recalculated vhen the ART I
determined from the surveillance capsule exceeds the calculated Zﬂ*nd
for the equivalent capsule radiation exposure. f?%;i;;z;;\

Allovabl sure~temperature relationships for various heatup .Aa
cooldovngrates are calculated using methods derived from Appendix G in

Section of the ASME Boiler and Pressure Vessel Code as required by

Appendix G to 1 ‘agc;ée-cndfthcs.-ucxhggs are discussed in detail in

The-generat-method—for—o

[ e | s ]

ndt

NOTE: The TG Reslain/ils PRELGEAPMS OF BASES SecTIon 3/4.4.10.

IS MODIEIED ) Me MOAD Td TS Pk FEOM Fitse B 3/4 4- it
ol LONTIUITY,
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Material Cu P Ni Thdt RTpdt
Component Code No. Type () (%) (2) (°F) (°F)
Closure head dome B6S0 A533,8,C1.1 0.16 0.009 0.50 -30 720(2)
Closure head segment B6902-1 A533,8,C1.1 0.17 0.007 0.52 -20 -20(?)
Clesure head flange B6915-1 $Q8, Ci.2 0.10 0.012  0.64 63! 60[2)
Vessel flange B6913-1 AS08 C1.2 0.17 0.011 0.69 60[2] 60[(?)
Iinlet nozzle B6917-1 AS08, 8.2 - 0.010 0.8 60[2) 60[2)
inlet nozzle B6917-2 A508, CI. = 0.008 80 60{?] 60(?)
Inlet nozzle B6917-3 AS08, Cl.2 & 0.008 0.87 60[23) 60{2)
Outlet nozzle B6916-1 A508, Ci.2 - 0,807 0.77 60{ 2] 60[4]
Outlet nozzle B6916-2 AS08, Cl.2 - D.011 0.78 60[21 60[{?)
Outlet nozzle B86916-3 AS08, Cl1.2 - 0.009 0.78 60[2] 60[2]
Nozzle shell B6914-1 AS08, Cl.2 0810 0.68 30 30(2)
Inter. shell B6903-2 A533,8,C1. 0.13 0.01 0.60 0 0
Inter. shell B6903-3 A533,8B,CF 0.12 0.014 Q.56 10 10
Lower shell B6919-1 A533A8,C1.1 0.14 0.015 0. -20 15
Lower shell B6919-2 §33,8,C1.1 0.14 0.015 0.56 -10 5
Bottom head ring B6912-1 AS08, Cl1.2 - 0.010 0.72 0 1002}
Bottom head segment 86908 A533.8,C1.1 0.15 0.011 0.52 -30 -30(?)
Bottom head dome BE907-1 A533,8,C1.1 0.17 0.014 0.60 -30 -30(%]
Inter. shell long. M1.33 Sub Arc Weld 0.25 0.017 6.21 o[?) [ 2]
weld seam -
Inter. to lowe 61.18 Sub Arc Weld 0.22 0.011  <0.20[(%] o[?)] 0[?)
shell weld s€ams
Lower sbefl long. 61.08 Sub Arc Weld 0.17 0.022  <0.20(°) of?] 0(?)
weld seams

[a] Estimate per NUREG-0800 "USNRC Standard Review Plan” Branch Technical Position MIED 5-2.

{b] Estimated {low nickel weld wire used in fabricating
[c] Major working direction.
{d] Normal to major working direction.

vessel weld seams).

Upper
q0(€]

140

138
75(2]

106(2)

£1! Energy

WD [ 9]

110
80
98

96.5

.5

100

97

100

90.5

97
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REACTOR COOQLANT SYSTEM

BASES

n cannot be greater than the reference stress intensity
al temperature at that time. KIR is obtained from the€ reference
fracture toUdghness curve, defined in Appendix G to the ASME Cofle. The X
curve is given\Dy the equation:

ctor, KIR'
for the

IR

KIR = 26.78 +\ 223 exp [0.0145(T°RT"DT + 160)]

(Mm
where KIR is the referehgce stress intensity factor/as a function of the metal
temperature T and the metd nil ductility referghce temperature RTNDT‘ Thus,

the governing equation for the heatup-coold analysis is defined in Appendix G
of the ASME Code as follows: ’

C Kin * K1¢ £ K1p (2)

where, KIH is the stress intensi
stress.

caused by membrane (pressure)

Klt is the stress intensity factor causéq by the thermal gradients.

emperature relative

termined by

ve for RTNDT' and the reference fracture toughness curve. The thergal
tresses resulting from temperature gradients through the vessel wall are

FARLEY-UNIT 1 B 3/4 4-11
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REACTOR COOLANT SYSTEM

lculated and then the corresponding thermal stress intensity factor, K
foA\the reference flaw is computed. From Equation (2) the pressure strghs

fntenhjty factors are obtained and from these, the allowable pressured are
calculated.

COOLDOWN

For the cald®ylaticn of the allowable pressure versus foolant temperature
during cooldown, the Code reference flaw is assumed to st at the inside of
the vessel wall. Dunjng cooldowr, the controlling locp€ion of the flaw is
always at the inside of the wall because the thermal dradients produce tensile
stresses at the inside, Which increase with increasihg cooldown rates. Allowable
pressure-temperature reladjons are generated for péth steady-state and finite
cooldown rats situations. om these relations domposite limit curves are
constructed for each cooldown\rate of interes

The use of the conposite curve in the/cooldown analysis is necessary
because control of the cocldown procagupl is based on measurement of reactor
coolant temperature, whereas the lim g pressure is actually dependent on
the material temperature at the tigfof thd assumed flaw. ODuring cooldown, the
1/4T vessel location is at a higffer temperathre than the fluid adjacent to the
vessel ID. This condition, offcourse, is not Oxue for the steady-state situation.
It follows that at any gived reactor coolant tempdgature, the delta T developed
during cooldown results a higher value of KXR at Yhe 1/4T location for
finite cooldown rates fhan for steady-state operation. \Furthermore, if
conditions exist suph that the increase in KIR exceeds KIt the calculated
allowable pressupd during cooldown will be greater than the Steady-state
value.

The Above procedures are needed because there is no direct contwpl on
temperaplire at the 1/4T location; therefore, allowable pressures may
unknogfngly be violated if the rate of cooling is decreased at various
inte/Nals along a cooldowr ramp. The use of the composite curve eliminathg
thyf problem and assures conservative operation of the system for the enti

foldowr meriod.

FARLEY-UNIT 1 B 3/4 4-12 AMENDMENT NO.(26~ 3
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REACTOR COOLANT SYSTEM

TS Fiske udm‘o%\/ LEFT BLAMK

BASES o M~ )

— S .

ATUP

w\{;rcc separate calculations are required toc determine the limit curve
f1i (}o heatup rates. As {s done in tha cooldown analysis, allowable
prossuro-tgypcraturo relationships are developed for steady-state congftions
as well as f{Qito heatup rate conditions assuming the presence of a/1/47
defect at the 1qsido of the vessel wall. The therma! gradients dgdring heatup

for

crack tip lags the ¢
during heatup is lower the ‘Xl for the 1/47 crack during steady-state

therma)l stresses and different
do not offset each other and the
state conditions no Tonger representy a |
finite heatup rates when the 1/47 flaw
have to be analyzed in order to assu
lower value of the &1lowable press
heatup rates s obtained.

r bound of all similar curves for
considered. Thersfore, both cases
t at any coolant temporature the
calculqted for steady-state and finite

\

The second portion of heatup analysis co
pressure-tesperature limigdtions for the case in whidlh a 1/47 deep outside
surface flaw 1s assumed,” Unlfke the situation at the wessel inside surface,
the thermal gradients astabliished st the outside surfach during heatup produce
stresses which are sile in nature and thus tend to refhforce .any pressure
stresses present. thersal stresses, of course, are
the rate of heatyy and the time (or coolant tesperature) al
ramp. Furthe , since the thersal stresses, at the outside ars tansiie and
increase with Ancreasing heatup rate, a Tower bound curve cannot\be defined.
Rathar, sach/heatup rate of interest sust be analyzed on an indivigual basis.

rns the calculation of

ing the generation of pressure-tesperature curves for bo
te and finite heatup rate situations, the final 1imit curves
d as follows. A composite curve s constructed based on a point
poipl comparison of the steady-state and finite heatup rate data. At any
given tesperature, the allowable pressure is taken to be the lesser of the
ree values taken Trom the curves under consideration.

FARLEY-UNIT 1 B 3/4 4-13 AMENDMENT m@



Although the pressurizer operates in temperature ranges above those for whi
there is reason for concern of non-ductile failure, cperating Vimits are
provided to assure compatibility of operation with the fatigue analysis
performed in accordance with the ASME Code requiresents.
The OPERABILITY of either RHR relief valve or an RCS vent ogoning of greater |
than or equal to 2.85 square inches ensures that the RCS will be protected from
pressure transients which could exceed the limits of Appendix G to 10 CFR Part

50 when one or more of the RCS cold Tegs are less than or equal to 310°F.

Efther RHR relief valve has adequate relieving capability to protect the RCS

from overpressurization when the transient 1s limited to efther (1) the start

of an idle RCP with the secondary water temperature of the steam generator less
than or equal to S0°F above the RCS cold Teg temperatures provided measures are
taken to cushion the overpressure effects at RCS temperatures above 250°F, or

(2) the start of Y DA ggg their injection into a water solid RCS.

- —
-

[INH€T4 | The {nservice inspection and testing programs for ASHE Code Class 1, 2 and 3

Components ensure that the structural integrity and rational readiness of
these compoments will be maintained at an acceptable level throughout the 1ife
of the plant. These programs are in accordance with Section XI of the ASME
Boiler and Pressure Yesse) Cede and appiicable Addenda as required by 10 CFR
Part 50.55a(g) except where specific written relief has been granted by the
Commission pursuant to 10 CFR Part 50.55a(g)(6)(1).

INAELT & | IN The: CASE OF THe: INTELTION BY THE CHACGIIG FUMPS, THe ANAL %< (< BASED
Ol e STRET OF THe MAXIMUM NUMBEE (F OPERABLE CNARG (M (s FUMPS .
AMLOWED BY TRE TECrRIICAL SFCIFICATIONS.

FARLEY-UNIT 1 B 3/4 4-14 AMENDMENT NO. 47,71.%68)
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ADMINISTRATIVE CONTRCLS
..l-l.l.-.lllllll.l.-.ll.‘.u....n...-lllnoo

ANNUAL REACTOR 220LANT 378TZN SPECITes ACTIUITY REPORT

2.1.13 This annual TE2OCT 1S 9Nlv required <fen °he results of specific
STiVitY anal;ses 3f :aq PEimary 220.ant ave exieeted ‘ne linits of
peeification ).4.9 WCing the cear. The fallax;:' information shall se
inglided: (1) Reactor Fover history s: TLing 8 Nours prior ‘o the fircsc samz.e
‘A wnich the linit vas exceedad (in graoniz and facular format): (2) Resulis >
‘e Last isotepic analysis far F3d10:0d1ine perforned arior to exteeding the
‘imit, results of analysis while limye +43 exceeded and resul:s of one analys.s
after the radioiodine activity <as reduced to less than tne limit. Zach resul:’
should include date and tine of sampling and the radioliodine concentrations: (1)
Clean-up flov history starting <8 hours prior to the first sample in “hich *ne
limit vas exceeded: (&) Grapnh of the [-.131 concentration (micro Clrgm) and 2ne
2ther radioiodine isotope concentration (micro Ci’gm) as a function of tine fo¢
the duration of the specific activity above the steady-state lavel: and (%) The
tine duration vhen the Specific activizy of the primary coolant exceeced 'ne
radioiodine limic.

e

ANNUAL SEALED SOURCE LEAKAGE REPORT

6§.9.1.164 A teport shall be prepared and submicted to the Commission on an
annual basis if sealed source or fission detector leakage tests revea) the
presence of greater than or equal to 0.005 microcuries of removable
contamination,

SPECIAL REPORTS

6.9.2 Special repocrts shall be submicred to the Commission {n accordance wi'h
{he cequirements of 10CFRS30.4 vithin the tine period specified for eazn repor:.
Reports should be submitted to the U. §. Nuclear Regulatory Commission, ATTN:
Oocument Control Desk, Yashington, D.C. 20835,

§.10 RECORD RETENTION
M

In addition to the applicable record retention requirements of Title 19, Code of

 Federal Regulations, the folloving records shall be retained for at least tne

minimum period indicated.

6.10.1 The folloving records shall be retained for at least five years:
4. Records and logs of unir operation covering time interval at each pover
level.
b. Records and lof: of principal maintenance activities, inspections,
repair and replacesent of principal items of equipment related to
nuclear safety. .
€. ALL REPORTABLE 'EVENTS submitted to the Commission.
d. Records of surveillance activities, inspections and calibrations
required by these Technical Specificacions.
e. Records of changes made to the procedures required by Specification
6.8.1.
« Records of radiocactive shipments,
§: Records of sealed source and fission detector leak tests and results.

FARLEY-UNIT 1 6-20 ;;@l NO.
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INSERT 5

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)

69.1.15 The reactor coolant system pressure and temperature limits, including heatup and
cooldown rates, shall be established and documented in the PTLR for LCO 3.4.10.1.

The analytical methods used to determine the RCS pressure and temperature limits shall be those
previously reviewed and approved by the NRC, specifically those described in
WCAP-14040-NP-A, Revision 2, “Methodology Used to Develop Cold Overpressure Mitigating
System Setpoints and RCS Heatup and Cooldown Limit Curves,” approved by NRC SER dated
October 16, 1995.

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

disposal of solid radfoactive waste.

QPERATIONAL MOOE - MODE

1.19 An OPERATIONAL MODE (1.e., MODE) shall corr
combination of core reactivity condition,
coolant temperature specified in Table 1.1

espond to any one inclusive
power level and iverage reactor

PHYSICS TESTS

1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
1) described in Chapter 14.0 of the FSAR, 2) authorized under the provisions
of 10 CFR 50.59, or 3) otherwise approved by the Commission.

PRESSURE BOUNDARY LEAKAGE

1.2]1 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube

leakage) through a non-isolable fault in a Reactor Coolant System Component
body, pipe wall or vessel wall.

—

i MM,W_LM

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensurs that
processing and packaging of solid radfcactive wastes based on desonstrated
processing of actual or simulated wet solid wastes will be sccompliished in
such a way as to assure compiiance with 10 CFR Parts 20, 61, and 71; State
regulations; burial ground requirements; and other requirements governing the

‘\“\_ __/\_../\—ﬁ

PLRGE - PURGING

1.23 PURGE or PURGING is the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity, concentration

or other operating condition, in such a manner that replacesent air or gas is

required to purify the confinement.

QUADRANT POMER TILT RATIQ

1.26 QUADRANT POWER TILT RATIO shall be the ratio of the smaxisum upper excore

detector calibrated output to the average of the upper excore detector cali-

brated outputs, or the ratio of the maximsum lower excore detector calibrated

output to the average of the lower excore detector calibrated outputs, whichever

is greater. With one excore detector inoparable, the remaining three detectors
shall be used for computing the average.

FARLEY-UNIT 2 1-8 AMENDMEYT WO 5%

S



FARLEY NUCLEAR PLANT - UNIT 2 PTLR SUBMITTAL
TECHNICAL SPECIFICATIONS MARKUPS

r
| INSERT 3

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)

1.21a The PRESSURE TEMPERATURE LIMITS REPORT (PTLR) is the unit specific document
that provides the reactor vessel pressure and temperature (P/T) limits, including heatup and
cooldown rates, for the current reactor vessel fluence period. These P/T limits shall be determined
for each fluence period or effective full-power years (EFPY's) in accordance with Specification
6.9.1.15. Plant operation within these operating limits is addressed in LCO 3.4.10.1,

RCS Pressure/Temperature Limits.



REACTOR COOLANT SYSTEM

3/4.4.10 PRESSURE/TEMPERATURE LIMITS

LUMITS SRCIFIED N THe Ressdie
TeMALATRE LM TS ReRogT (PTLR ) )

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.10.1 The Reactor Coolant System (except the
pressure shall be limited in accordance with the

" during heatup, cooldown, criticality, and inservice leak and
hydrostatic testing, withe

B MR OB P SOk Ry RO—hON P tied.

ressurizer) temperature and

APPLICABILITY: At all times.

ACTION: IFIED M Tie P

¥ith any of the above limitsYexceeded, restore the temperature and/or pressure
to vithin the limit within 30 minutes; perform an engineering evaluation or
inspection to determine the effects of the sut-of-1izit condition on the
fracture toughness of the Reactor Pressure Vessel; determine that the Reactor
Pressure Vessel remains acceptable for continued operation or be in at least HOT
STANDBY yithin the next 6 hours and reduce the RCS T and pressure to less
than 200 F and 500 psig, respectively, within the toli%ving 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.10.1.1 The Reactor Coolant Sysftem Temperature and prevsuce shall be
determined to be within the limits’at least once per hour during system heatup,
cooldown, and inservice leak and hydrostatic testing operations.

4.4.10.1.2 The reactor vessel material irradiation surveillance specimens shall be

removed and examined, to dstermine changes in material properties, as required by
10CFR50, Appendix H.
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REACTOR COOLANT SYSTEM
BASES

Reducing Tuyqe to Tess than 500°F prevents the release of sctivity should 3 steam (
generator tugo rupture since the saturation pressure of the primary coolant {s

below the 11ft pressure of the atmospheric steam relief valves. The

survei 1lance requirements provide.adequate assurance that excessive specific

activity levels in the primary coolant will be detected in sufficient time to

take corrective action. Informetion obtained on 1odine spiking will be used to

assess the parameters associated with spiking phenomens. A reduction in

frequency of fsotopic analyses following power changes may be perwissible 1f
justified by the data obtained. ’

3/4.4.10 PRESSURE/TEMPERATURE LIMITS

The temperature and pressure changes mrﬂ? heatup and cooldown are limited to v

be consistent with the requirements given in the ASME Boiler and Pressure Vesse! ﬁ

Code, Section Appendix & as required per 10CFR Part 50 Appendix 6. {
y ¢

-

&
1) The reactof coolant tesperature and pressure and system heatup and cooldown
rates (with the exception of the pressurizer) shall be limited in
accordan t

Perteh(The Ressdée cre LIMITS RePoeT (PTLR)

¢) Allowable combinations of pressure and tesperature for specific
tesperature change rates are below and to the right of the limit lines

show Lim: Hnu'for cooldown rates between those presented say be
obugt}g.u nterpolation.
@ N THe PTLR
b) %m

am-@mu to assure prewention of
nonductile failure only. For normal operation, other inherent plant {
characteristics, e.g., pusp heat addition and pressurizer hesoter
capacity, mmy lfwit the heatup and cooldown rates that can be achieved
over certain pressure-temperature raages.

2) These im I ) ‘ ~ WF-TRN 4 0% 1 1 v -
eltowx | N WOAF. 19040 -NP-A., KVISION. 2. MeTROCY O S0 70 o
2 VPR S /B MITIGATIG Sv/'S TEM SETRYAITS AMD KL MeATLIO AAD m ;/é 30
sl 0 } .0 ; [ onyay B ¢ i o 4 v p hove UL

psig if the tqrmn of the steas generator 1 balow 70°F,
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REACTOR COOLANT SYSTEN

BASES

4)

3)

The pressurizer heatup and cooldewn rates shall not exceed 100°F/hr and
200°F/hr respectively. The Spray shall not be used if the temperaty e
difference betveen the pressurizer and the spray fluid is greater than
320°P.

Systes preservice hydrotests and in-service leak and hydrotests shall be
performed at prassures in accordance vith the requirements of ASNE
Boiler and Pressure Vessel Code, Section XI.

<)
Beafu cooldovn limit curves are calculated using the wos: IYRiting

va of the nil-ductility referance ‘emperature, RT _ ., ab the end of /,{’
effective full pover yesrs (EFPY) of service life" sarvice life(| )
period is chosen such that the limiting BT at the 1/4T location in S

the core regiom is grester than the RT o1 the limiting unirradisted
“aterial. The selection of such & udﬂn KT .« &8sures that all
components in the Reactor Coolant Systes vill be operated conservatively
in sccordance vith applicable Code requiremants.

|

I
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‘alues of AT, .. determined in ¥ad Tay De used until the nex:

resulls from tne materia) surveillance program, evaluateq dccorcing %o

ASTM £185-82, are availadle. Capsules will oe removed in accorcance wizh

"¢ recuirements of ASTM E185-82 and 10 CFR 50, Appendix A, The

survelllance specimen withdrawal scnecule is shown inw |

The heatup and cooldown curves must %0 recalculated when tne 83T pae

determined from the next survefllance cassule exceeds the calcyu'ates T PTLE, )
ATpge *ur equivalent capsule racfasion exposure,

Allows .l Sure-temperature relationshiszs ‘or varfous nea* .o ang
Coold wnirates are calculates using methods cerived from Appenaix 3 is
Seczion of the ASME Soiler ang Pressure Yossel Code as rFecuirey oy
Appendix G %o 13 CF 27 d in detail 1n
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REACTOR COOLANT SYSTEM

T4 Pace INRATIONBLLY LEFT BLANE
e T ——

The ASME approach for calculating the allowable 1imit curves for vario
heatyp and cooldown rates specifies that the total stress intensity factoy)
KI’ fox the combined thermal and pressure stresses at any time during héatup
or coolddwn cannot be greater than the reference stress intensity fagtor, KIR’
for the metq! temperature at that time. KIR is obtained from the Feference
fracture toughpess curve, defined in Appendix G to the ASME Codg’. The KIR
curve is given by the equation:

BASES

KIR =26.78 + 23 exp [0.0145(T-RTNDT + 160)] (1)

where KIR is the referende stress intensity factor a function of the metal
temperature T and the metaT™\pil ductility referende temperature RTNDT‘ Thus,
the governing equation for the heatup-cooldown Analysis is defined in Appendix G
of the ASME Code as follows:

C Ky * Kpp < Kip (2)

Where, KIH is the stress intensity facto™caused by membrane (pressure)
stress.

Klt is the stress ingensity factor caused\by the thermal gradients.

KIR is provided By the code as a function of bdemperature relative
to the RTNDT the material.

C=2.0 for level A and B service limits, and

€= for inservice hydrostatic and leak test operatiogs.

At Any time during the heautp or cooldown transient, KIR is détermined by
the mgpfal temperature at the tip of the postulated flaw, the appropriqte
valde for RTNDT' and the reference fracture toughness curve. The therma)

resses resulting from temperature gradients through the vessel wall are

MdeovedT No,
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REACTOR COOLANT SYSTEM
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calculated and then the corresponding thermal stress intensity factor, K
for Bge reference flaw is computed. From Equation (2) the pressure str (3
intens factors are obtained and from these, the allowable pressurg€ are
:alculated

COOLDOWN

For the calculation of the allowable pressure versus Loolant temperature
during cooldown, thé\Code reference flaw is assumed to exist at the inside of
the vessel wall. Durdqg cooldown, the controlling locption of the flaw is
always at the inside of\the wall because the thermal 4radients produce tensile
stresses at the inside, wkich increase with increasihg cooldown rates. Allowable
pressure-temperature relat¥ns are generated for pOth steady-state and finite
cooldown rate situations. Qm these relations fomposite limit curves are
constructed for each cooldown wate of interas

The use of the composite curvh in the/ooldown analysis is necessary be-
cause control of the cooldown proceddxe As based on measurement of reactor
coolant temperature, whereas the 1imifih pressure is actually dependent on
the material temperature at the tip/of the assumed flaw. During cooldown, the
1/4T vessel location is at a higWer temperatlre than the fluid adjacent to the
vessel ID. This condition, o course, is not twue for the steady-state situation.
It follows that at any givex reactor coolant tempe ature, the delta T developed
during cooldown results a higher value of KIR at the 1/4T location for
finite cooldown rates ghan for steacy-state operation. Furthermore, if
conditions exist sugh that the increase in KIR exceeds th the calculated
allowable pressur during cooldown will be greater than the steady-state
value.

The 3¥ove procedures are needed because there is no direct condrol on
temperatyre at the 1/4T location; therefure, ailowable pressures may
unknowifigly be violated if the rate of cocling is decreased at various
interdals along a cooldown ramp. The use of the composite curve eliminabes
thig problem and assures conservative operation of the system for the enti
cpbldown period.

FARLEY-UNIT 2 B 3/4 4-12 imerlomenT Wo.



REACTOR COOLANT SYSTEM
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HEATUP

hree separate calculations are required to determine the limit curyves
for finNte heatup rates. As is done in the cooldown analysis, allowable
pressure-temperature relationships are developed for steady-state cpghditions
as well as f{nite heatup rate conditions assuming the presence of/a 1/4T
defect at the Npside of the vessel wall. The thermal gradients dur%ng heatup
produce compresstye stresses at the inside of the wall that #ileviate the
tensile stresses produced by internal pressure. The meta temperature at the
crack tip lags the codlant temperature; therefore, the IR for the 1/4T crack
during heatup is lower dhan the KIR for the 1/4T cragk during steady-state
conditions at the same cooNant temperature. During heatup, especially at the
end of the transient, conditions may exist such that the effects of compressive
thermal stresses and different R's for steagy-state and finite heatup rates
do not offset each other and the Wressure-tgfiperature curve based on steady-
state conditions no longer represenks a ldwer bound of all similar curves for
finite heatup rates when the 1/4T flawAs considered. Therefore, both cases
have to be analyzed in order to assyrfe fhat at any coolant temperature the
lower value of the allowable pressdre calchlated for steady-state and finite
heatup rates is obtained.

The second portion of Ahe heatup analysis cohcerns the calculation of
pressure-temperature limjfations for the case in whNch a 1/4T deep outside
surface flaw is assumed/ Unlike the situation at thd vessel inside surface,
the thermal gradients éstablished at the outside surfase during heatup produce
stresses which are tgnsile in nature and thus tend to réNnforce any pressure
stresses present. /ihese thermal stresses, of course, are\gependent on both
the rate of heatyg and the time (or coclant temperature) a ang the heatup
ramp. Furthermgte, since the thermal stresses, at the outside are tensile and
increase with Ancreasing heatup rate, a lower bound curve cannat be defined.
Rather. each/heatup rate of interest must be analyzed on an indMNidual basis.

Folldwing the generation of pressure-temperature curves for both the
steady-state and finite heatup rate situations, the final limit curvds are
produgtd as follows. A composite curve is constructed based on a point-by-
poipk comparison of the steady~state and finite heatup rate data. At a
given temperature, the allowable nressure is taken to be the lesser of th

ree values taken from the curves under consideration.

FARLEY=UNIT 2 B 3/4 4-13 MeJDMeAfT da
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Although the pressurizer operates in temperature ranges above those for which
there is reason for concern of non-ductile failure, operating limits are
provided to assure compatibility of operation with the fatigue analysis
performed in accordance with the ASME Code requirements.

)

The OPERABILITY of either RHR relief valve or an RCS vent opening of greater
than or equal to 2.85 square inches ensures that the RCS will be protected from
pressure transients which could exceed the limits of Appendix 6 to 10 CFR Part
S0 when one or more of the RCS cold legs are less than or equal to 310°F,
Either RHR relief valve has adequate relfeving capability to protect the RCS
from overpressurization when the transient s limited to either (1) the start
of an fdle RCP with the secondary water temperature of the steam generator less
than or equal to 50°F above the RCS cold Teg temperatures provided measures are
taken to cushion the overpressure effects at RCS temperatures above 250°F, or
(2) the start of harging pumps and their injection into a water solid RCS.

ALr. OFeafiis S

The insarvice inspection and testing programs for ASME Code Class 1, 2 and 3
components ensure that the structural integrity and operational readiness of
these components will be maintained at an acceptable level throughout the 1ife
of the plant. These programs are in accordance with Section X1 of the ASME
Boiler and Pressure Vessel Code and applicable Addenda as required by 10 CFR
Part 50.55a(g) except where specific written relief has been yranted by the
Commission pursuant to 10 CFR Part 50.55a(g)(6)(1).

N THe Chbe OF THe INTECTION BY ThE CHALGING PUMPS, The AMALYSKS IS BASED
ONThe STAET OF The MAXIMUM NUMBEEL OF OREARLE (WAL= PIMPS

AMLOMED BY TRe Tetal ICAL SRCIFICATIONS,
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ANNUAL REACTOR COOLANT SYSTEM SPECIFIC ACTIVITY REPORT

6.9.1.13 "his annual report is only required when the results of specific
activity analyses of the primary coolant have exceeded the limits of
Specification 3.4.9 during the year. The folloving information shall be
included: (1) Reactor pover history starting 48 hours prior to the first sample
in which the limit vas exceeded (in graphic and rabular format); (2) Results of
the last isotopic analysis for radioiodine performed prior to exceeding the
limit, results of analysis while limit was exceeded and results of one analysis
atter the radioiodine activity vas reduced to less than the limit. Each result
should include date and time of sampling and the radiniodine concentrations; (3)
Clean-up flov history starting 48 hours prior to the firs: sample in which the
limit vas exceeded; (4) Graph of the I-131 concentration (micro Ci/gm) and one
other radioiodine isotope concentration (micro Ci/gm) as a function of time for
the duration of the specific activity above the steady-state level; and (5) The
time duration vhen the specific activity of the primary coolant exceeded the
radioiodine limit.

ANNUAL SEALED SOURCE LEAKAGE REPORT

6.9.1.14 A report shall be prepared and submitted to the Commission on an
annual basis if sealed source or fission detector leakage tests reveal the
presence of greater than or equal to 0.005 microcuries of removable
contamination.

——

Pl

4w FouowileSPECTAL REPORTS

6.9.2 Special reports shall be submitted to the Commission in accordance with
the requirements of 10CFR50.4 within the time period specified for each report.
Reports should be submitted to the U. S. Nuclear Regulatory Commission, ATTN:
Document Control Desk, Vashington, D.C. 20555.

6.10 RECORD RETENTION

In addition to che applicable record retention requirements of Title 10, Code cf
Federal Regulations, the folloving records shall be retained for at least the
minimum period indicated. i
6.10.1 The folloving records shall be retained for at least five years:
a. Records and logs of unit operation covering time interval at each powver
level.
b. Records and logs of principal maintenance activities, inspections,
repair and replacement of principal items of equipment related to
nuclear safety. e
€. ALL REPORTABLE EVENTS submitted to the Commission.
d. Records of surveillance activities, inspections and calibrations
required by these Technical Specifications.
e. Records of changes made to the procedures required by Specification
608'1.
£. Records of radioactive shipments.
§- Records of sealed source and fission detector leak tests and results.
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FARLEY NUCLEAR PLANT - UNIT 2 PTLR SUBMITTAL
TECHNICAL SPECIFICATIONS MARKUPS

INSERT §

PRESSURE TEMPERATURE LIMITS REPORT (PTLR)
6.9.1.15 The reactor coolant system pressure and temperature limits, including heatup and
cooldown rates, shall be established and documented in the PTLR for LCO 3.4.10.1.

The analytical methods used to determine the RCS pressure and temperature limits shall be those
previously reviewed and approved by the NRC, specifically those described in
WCAP-14040-NP-A, Revision 2, “Methodology Used to Develop Cold Overpressure Mitigating
System Setpoints and RCS Heatup and Cooldown Limit Curves,” approved by NRC SER dated
October 16, 1995.

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



