ITS DISCUSSION OF DIFFERENCES
ITS Section 3.4B: Reactor Coolant System

Note: The ITS Section 3.4B package addresses the following NUREG-1430 RSTS:
RSTS 3.49 Pressurizer
RSTS 3.4.10 Pressurizer Safety Valves
RSTS 3.4.11 Pressurizer Power Operated Relief Valve (PORV) -- Not used
RSTS 3.4.12 Low Temperature Overpressure Protection (LTOP) System
RSTS 3.4.13 RCS Operational Leakage
RSTS 3.4.14 RCS Pressure Isolation Valve Leakage
RSTS 3.4.15 RCS Leakage Detection Instrumentation
RSTS 3.4.16 RCS Specific Activity

1 NUREG 3.4.13 and Bases — The CTS 3.1.6.3.b limitations on primary to secondary
leakage are retained in the ITS. Thus, NUREG 3.4.13.d is shown as deleted since
there is no CTS equivalent and it largely replicates the requirements of
NUREG 3.4.13.e which is revised to specify the CTS limits on leakage. This change is
consistent with current license basis.

The CTS 3.1.6 Completion Times are retained for restoring the identified and
unidentified leakage to within limits. CTS requires only that the unit be shutdown
within 24 hours. ITS 3.4.13 Required Action B.1 will allow 18 hours for attempts to
restore and Required Action C.1 will require the unit to be in MODE 3, i.e, shutdown,
within the following 6 hours. This results in an equivalent 24 hours to shutdown the
unit. This change is consistent with current license basis.

2 NUREG 3.4.10 and Bases - The LCO is revised to require only that the pressurizer
safety valves be OPERABLE without specifying the specific setpoint. The setpoints
are not included in the CTS. ITS SR 3.4.10.1 will require that the valves be
determined OPERABLE in accordance with the Inservice Testing (IST) Program. The
IST Program will include the setpoints and be subject to NRC review as required by
10 CFR 50.59. Compliance with the ASME Code as described in the CTS continues to
be required by design controls and by the IST Program. Both are subject to NRC
review and provide adequate control of the pressurizer safety valve setpoints.
Additionally, the CTS 3.1.1 Bases indicate that the pressurizer safety valve setpoint
tolerance range is +1%, -3%. This tolerance range is incorporated into the ITS Bases.
This change is consistent with current license basis.

3 NUREG 3.4.10 and Bases - The LCO and Applicability are proposed to be consistent
with the CTS 3.1.1.3.A, i.e., MODES 1 and 2, and to include MODE 3 and MODE 4
with the RCS above the LTOP enable temperature as currently required by

262°F. This is consistent with the NUREG position that the safety valves provide
overpressure protection above the LTOP enable temperature and the LTOP
requirements (see ITS 3.4.11) provide overpressure protection in conditions below the
LTOP enable temperature. However, ITS 3.4.10 is proposed to require only one
pressurizer safety valve in MODE 3 and in MODE 4 above the LTOP enable
temperature. This is consistent with CTS 3.1.1.3.B and is based on the capability of
one safety valve to remove the equivalent of all available heat sources as discussed in
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the Bases for CTS 3.1.1.3.B and SAR Section 4.3.11.4. Additionally, when the reactor
is subcritical, CTS 3.1.1.3.B specifically allows both code safety valves to be inoperable
during hydrostatic tests in accordance with ASME Boiler and Pressure Vessel Code,
Section III, and states that LCO 3.0.3 is not applicable. These allowances have been
incorporated in the ITS as LCO 3.4.10 LCO Notes 3 and 4. The addition of these
allowances retains the requirements of the current license basis. Also, a discussion of
the ANO treatment of the instrument uncertainty for this parameter has been inserted.
This change is consistent with current license basis.

The Conditions are also revised to reflect that the LCO only requires one safety valve
in MODES 3 and 4 (by including “required” in ITS Condition C). These proposed
Conditions are equivalent to or more restrictive than the CTS. In MODES 3 and 4, the
CTS has no required actions and LCO 3.0.3 is not applicable. Therefore, requiring that
the unit cool to less than the LTOP enable temperature is more restrictive than CTS.

The proposed format is consistent with the format used in other LCOs that specify
different levels of system Operability in different Modes of operation such as NUREG
1430 for LCO 3.7.5, "Emergency Feedwater (EFW) System" and proposed ITS LCO
3.6.5, "Reactor Building Spray and Cooling Systems.

NUREG 3.4.10 and Bases — The Applicability Note has been relocated to the LCO in
the ITS. This provides consistency since the note modifies the LCO requirements, not
the Applicability. This change is considered to be administrative in nature.

NUREG 3.4.11 and Bases - This LCO is not adopted for ANO-1. NUREG 3.4.12 is
renumbered to ITS 3.4.11, and NUREG 3.4.16 is renumbered to ITS 3.4.12. The

ANO response (dated December 21, 1990) to Generic Letter 90-06 indicates that the
pressurizer electromatic (power operated) relief valve (ERV) is not depended upon for
a safety related function in MODES 1, 2, or 3, nor in MODE 4 above the LTOP enable
temperature. Therefore, it is not significant to risk and does not satisfy Criterion 4 of
10 CFR 50.36 during these MODES. The ANO-1 CTS does include an exercise of the
PORYV (ERV) in Table 4.1-2, item 17 in order to demonstrate OPERABILITY for
purposes of LTOP. Therefore, this Surveillance is reflected in the LTOP ITS as

SR 3.4.11.5. This change is consistent with current license basis.

NUREG 3.4.12 and Bases - The LTOP LCO requirements are provided in ITS 3.4.11
and revised to be consistent with unit specific design, analysis, and licensing basis as
reflected in CTS 3.1.2.9, 3.1.2.10, 3.1.2.11, and Table 4.1-2, item 17. The ACTIONS
and Surveillance Requirements are similarly revised to reflect the LCOs and the LTOP
analysis. The Applicability Note concerning CFT pressurization has been relocated to
the LCO for consistency with other Notes retained from the CTS.

a. Makeup Pumps

NUREG 3.4.12 includes requirements to limit the makeup pumps to a maximum of one
capable of injecting into the RCS. No such explicit requirements are included in the
CTS. The ANO LTOP analysis assumes that flow from one HPI/makeup pump is
introduced through the failed open makeup valve. However, assuming that a second
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HPI/makeup pump starts would be an additional failure, since the postulated failure of
the makeup valve fully open is the assumed limiting single failure. Therefore, additional
requirements limiting the availability of the HP1/makeup pumps is not required. It
should be noted that during pump swaps, two HPL/makeup pumps would be inservice
at the same time. This is acceptable due to the infrequent nature of this activity, the
low probability of a makeup valve failure during this short period of time, and due to
the attention of the operating crew during this evolution. NUREG 3.4.12 Condition A
and NUREG SR 3.4.12.1 are also not incorporated for makeup pumps since the LCO
requirements for makeup pumps were not incorporated. This change is consistent with
current license basis.

b. High Pressure Injection

NUREG 3.4.12 includes requirements for HPI to be de-activated. This requirement is
included in ITS LCO 3.4.11 along with the previously approved CTS allowances to be
capable of injecting under administrative controls for specific purposes, ie., ITS

LCO 3.4.11 Notes 1, 2, 3, and 4. NUREG 3.4.12 Condition B is incorporated in

ITS 3.4.11 Condition E, and NUREG SR 3.4.12.2 is incorporated in ITS SR 3.4.11.2
(also including the previously approved CTS allowances to be capable of injecting
under administrative controls for specific purposes). This change is consistent with
current license basis.

¢. Core Flood Tanks

NUREG 3.4.12 includes requirements for the core flood tank(s) (CFTs) to be isolated
when the CFT pressure is greater than or equal to the maximum RCS pressure for the
existing RCS temperature allowed by the pressure and temperature limit curves. This
requirement is included in ITS LCO 3.4.11 along with the previously approved CTS
allowances to be capable of unisolated under administrative controls for ASME
Section XI testing. NUREG 3.4.12 Conditions C and D are not incorporated in

ITS 3.4.11. Rather, an unisolated pressurized CFT results in entry into ITS 3.4.11
Condition E. Since no ACTION is presented in CTS, an immediate restoration type
action is more consistent with the CTS application. Also, since restoration is expected
to take less than the one hour provided by NUREG Condition C, the proposed Action
is more restrictive than NUREG 3.4.12 Conditions C and D. NUREG SR 3.4.12.3 is
incorporated in ITS SR 3.4.11.3 (also including the previously approved CTS
allowances to be capable of unisolated under administrative controls for ASME
Section XI testing). This change is consistent with current license basis.

d. Pressure Relief Capability

NUREG 3.4.12 includes requirements for pressure relief capability by requiring either
an OPERABLE PORYV with a designated pressurizer level, or a depressurized RCS
with a specified minimum vent size. These requirements are included in ITS
LCO3.4.11 items aand b. The CTS 3.1.2.11 requirement to prevent operation in a
water solid condition is included as ITS LCO 3.4.11 item a in lieu of a specified
pressurizer water level, and CTS Table 4.1-2, item 17 is also incorporated in ITS LCO
3.4.11 item a. Details of what constitutes a water solid condition are provided in the
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Bases. This is consistent with the current license basis, as these requirements are
currently maintained in implementing procedures that are referenced from SAR Section
12.5.2.1. This requirement to not operate the RCS in a water solid condition when the
RCS pressure boundary is intact was incorporated in the CTS by Amendment 95, dated
March 4, 1985. Placing specific pressurizer level criteria in the ITS LCO would
decrease the flexibility ANO currently has to evaluate the unit conditions and establish
suitable RCS pressure versus pressurizer level requirements based on the needs of the
unit, while maintaining a 10 minute criteria for operator action. Since the values are
contained in the ITS Bases, changes to these values would be evaluated in accordance
with the requirements of 10 CFR 50.59.

NUREG LCO 3.4.12 item b contains the requirement that the RCS be depressurized
with a vent of a minimum specified size. ITS LCO 3.4.11 item b specifies that the RCS
be depressurized and the RCS is open. This is consistent with the CTS 3.1.2.11
requirements to prevent operation in a water solid condition “when the RCS pressure
boundary is intact.” Currently, openings that satisfy the minimum vent size assumed in
the LTOP analysis are administratively controlled in the implementing procedures.
Acceptable openings that satisfy the minimum vent size have been added to the Bases
for ITS 3.4.11. Changes to the Bases are evaluated in accordance with the
requirements of 10 CFR 50.59, as required by the Technical Specifications Bases
Control Program. The terminology of "RCS open" and "RCS intact" have been used at
ANO for many years, and the operations personnel are well acquainted with their
usage. This change is consistent with the current license basis.

NUREG 3.4.12 Conditions E and F are incorporated in ITS 3.4.11 Conditions A

and B, and NUREG SR 3.4.12.4 is incorporated in ITS SR 3.4.11.1 (also including the
previously approved CTS exceptions under administrative controls for specific
purposes). NUREG 3.4.12 Conditions G and H are incorporated in ITS 3.4.11
Conditions C and D. However, NUREG Required Action H.2 is not incorporated in
ITS Condition D because ANO-1 is not equipped with a low low makeup tank level
interlock to the BWST suction valves. Therefore, the BWST is not automatically
aligned if the makeup tank level is low. NUREG SR 3.4.12.5 and SR 3.4.12.6 are
incorporated in ITS SR 3.4.11.4.

NUREG SR 3.4.12.7 and SR 3.4.12.8 are revised to reflect the CTS Table 4.1-2,
item 17 testing requirements as ITS SR 3.4.11.5. CTS Table 4.1-2 requires a test of
the ERV (PORV) at the end of each refueling. This is revised to require a Channel
Calibration of the ERV each 18 months. This is consistent with the interpretation of
the current license basis. A separate Channel Functional Test is not required to be
performed by the CTS. Since the CTS Table 4.1-2 testing frequency is 18 months, and
since the Channel Calibration encompasses the Channel Functional Test, per the
definitions of these two tests, deletion of the NUREG Channel Functional Test is
acceptable. The ANO testing of the ERV was most recently reviewed in conjunction
with our Generic Letter 90-06 responses dated December 21, 1990 (1CAN129013),
and February 5, 1993 (1CAN029301).

Finally, NUREG 3.4.12 Condition I is reflected in ITS 3.4.11 Condition E. Again,
since no ACTION is presented in CTS for these conditions, an immediate restoration
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type action is more consistent with the CTS application. Also, since restoration is
expected to take less than the 12 hours provided by NUREG Condition I, the proposed
Action is more restrictive than NUREG 3.4.12 Condition I. This change is consistent
with current license basis and current practice.

NUREG 3.4.12 includes an LTOP enable temperature in the Applicability statement
which is incorporated in ITS 3.4.11 Applicability beginning at the LTOP enable
temperature of 262°F in MODE 4. Statement clarifying the ANO treatment of the
instrument uncertainties associated with this parameter have been inserted. The CTS
requirements were determined to be sufficient LTOP requirements, as indicated in the
ANO response (dated December 21, 1990) to Generic Letter 90-06, and are proposed
to be retained as modified to include appropriate Actions and SRs. This change is
consistent with current license basis.

Bases changes are included as necessary to reflect the unit specific LTOP evaluations
and the aforementioned changes.

NUREG 3.4.16 Bases - The Applicable Safety Analyses and References sections are
revised to incorporate a thyroid dose conversion factor reference to the defined term
DOSE EQUIVALENT I-131 in Section 1.1, Definitions and to provide unit specific
dose analysis information.

NUREG SR 3.4.16.1 Bases have been revised to incorporate details on performing the
gross specific activity analysis consistent with information contained in CTS Table
4.1-3, Note 1. This change is consistent with the current license basis.

Information from CTS Table 4.1-3, Note 2 providing details on the determination of E-
bar have been incorporated in the Bases for SR 3.4.12-3. In addition, two references
have been added to the Bases Reference section. This change is consistent with the
current license basis.

NUREG 3.4.9 and Bases - The required pressurizer heaters are permanently connected
to a bus powered by an emergency (ES) power source. Therefore, as indicated in the
Bases for NUREG SR 3.4.9.3, there is no need to periodically verify the capability of
these heaters to be powered from an emergency power supply. Further, with such a
design, the power supply and distribution system is considered to be a support system
for the required pressurizer heaters. However, since ANO-1 has both ES powered and
non-ES powered heaters, the ITS is revised to retain the ES bus power requirement for
clarity. SR 3.4.9.2 is also revised to reflect this permanent connection. Finally, the
documentation related to this design was provided in response to NUREG-0578 (prior
to NUREG-0737). This change is consistent with current license basis.

NUREG 3.4.10 Bases - This change provides unit specific revisions to discussions of
design, analysis, reference documents, or operational parameters or procedures. These
changes are consistent with current license basis.
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B 3.4.10 BACKGROUND - An additional plant specific method for pressurizer safety
valve discharge flow monitoring is identified.
B 3.4.10 ASA - Unit specific analysis information is incorporated.

NUREG 3.4.9 Bases - This change provides unit specific revisions to discussions of
design, analysis, reference documents, or operational parameters or procedures. These
changes are consistent with current license basis.

B 3.4.9 BACKGROUND - An additional plant specific method for maintaining
“subcooled conditions” is identified.

B 3.4.9 ASA - The description of the applicable safety analysis is revised to reflect the
unit specific analysis. The Bases for CTS 3.1.3 indicate the applicable safety analysis
for pressurizer water level are rod withdrawal and startup events.

B 3.4.9 SR 3.4.9.1 - The statement regarding use of “indicated level” is replaced with a
unit specific statement regarding instrument error.

NUREG 3.4.13 and Bases — SR 3.4.13.1 is revised to remove the Frequency column
Note and to modify the Surveillance column Note in accordance with TSTF-116,
Rev. 2. A unit specific clarification of the conditions required for the performance of
this SR has been incorporated by stipulating that the SR is only required to the
performed following the establishment of steady state operation at near operating
pressure. Without this latter condition, the inventory balance results are not reliable.
The changes in the Notes are consistent with Generic Traveler TSTF-116, Rev. 2.

The NUREG 3.4.14 Bases are revised to reflect unit specific requirements imposed by
NRC Order for Modification of License Concerning Primary Coolant System Pressure
Isolation Valves, issued April 20, 1981. Further, changes were made to reflect unit
specific design and operational features. These changes are consistent with current
license basis.

NUREG 3.4.14 and Bases - The requirements of CTS 3.1.6.9 are retained. If RCS
pressure isolation valve (PIV) leakage exceeds the allowed limits, the high pressure
portion of the affected subsystem must be isolated from the low pressure portion by
closing at least two valves in the high pressure portion of the piping. These
requirements were incorporated in the current operating license by an Order For
Modification dated April 20, 1981. The Technical Specifications incorporated as a
result of this Order included surveillance testing requirements to perform leakage tests
on the RCS PIVs per Table 3.1.6.9. CTS Table 3.1.6.9 contains requirements for leak
testing only the check valves contained in high pressure system/low pressure system
interface. CTS does not contain a requirement to perform a leak test on the MOVs
also contained in these lines. ITS SR 3.4.14.1 requires leak testing of the PIV check
valves only, consistent with the CTS. Since the only valves that are required to be leak
tested are the check valves, incorporation of the Action A Note would require leak
testing of the MOV, since they are also used to isolate the interface lines. Since only
check valves are addressed in ITS SR 3.4.14.1, the NUREG Action A Note is not
adopted. This is acceptable because the only check valves that could be used to isolate
the lines are leak tested per ITS SR 3.4.14.1, and the CTS, as implemented per the
NRC's Order do not require leak testing of the MOVs. This change is consistent with
the current license basis.
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Also included from the CTS is the more restrictive requirements to isolate with both
valves (the MOV and the remaining OPERABLE check valve) within 4 hours. When
using the MOV for isolation, deactivation makes the low pressure injection subsystem
of the ECCS inoperable since the MOV must automatically open to provide the LPI
ECCS function. Therefore, no additional actions to “restore” are necessary since the
ECCS Specification will effectively limit continued operation. This change is consistent
with the current license basis.

Also, the Conditions are re-ordered to provide a default shutdown Required Action if
the DHR System autoclosure interlock is inoperable and the Required Action to
“isolate” can not be met within 4 hours. This change is considered an editorial
enhancement in the usage of the ITS.

14 NUREG 3.4.14 and Bases — SR 3.4.14.1 is revised to provide only a S gpm limit since
the valves are large enough so the 0.5 gpm per nominal inch of valve size would exceed
the 5 gpm limit. The Surveillance is also revised to refer to a differential test pressure
consistent with the CTS method for performing this leakage testing. Note 3 and the
last Frequency are omitted since this plant was licensed prior to 1980 (see Bases for
SR 3.4.14.1 which identifies this criterion). Finally, the allowance for indirect
measurement provided in CTS Table 3.1.6.9 footnote (c) is retained in the Bases as an
acceptable method for performance of the SR. Other Bases discussions were also
revised to reflect these changes. This change is consistent with current license basis.

15 NUREG 3.4.14 and Bases — SR 3.4.14.2 and SR 3.4.14.3 are revised to omit the Notes
since the ITS 3.4.11 LTOP requirements do not require disabling the DHR autoclosure
interlocks. This change is consistent with current license basis.

16 NUREG 3.4.14 and Bases - Two additional SRs are provided to periodically test the
portion of the DHR autoclosure interlock associated with closed Core Flood Tank
isolation valves. This function either closes, if open, or prevents opening, if closed, of
the DHR System suction MOVs if the CFT isolation valves are not fully closed. This
retains CTS Table 4.1-1, item 30, and Table 4.1-2, item 11 requirements. This change
is consistent with current license basis.

17 NUREG 3.4.15 and Bases — Required Actions A.1 and B.1.2 are revised to include a
Note indicating that SR 3.4.13.1, an RCS water inventory balance, is not required to be
performed until 12 hours after establishing steady state operating conditions. This
Note recognizes the fact that performance of SR 3.4.13.1 during non-steady state
operation results in the generation of calculational data that is not reliable. This change
is consistent with TSTF-116, Rev. 2. In addition, the ITS is revised to retain the at or
near operating pressure requirement since calculations performed during other
conditions have historically proven unreliable. Steady state operation at or near
operating pressure is required to perform a proper inventory balance.

18 NUREG 3.4.10 Bases — Incorporated TSTF-057.
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NUREG 3.4.16 and Bases - The CTS 3.1.4 requirements for RCS specific activity are
retained. Editorially, the specific activity limits are listed in the LCO. The ACTIONS
are revised to retain the single requirement to restore within 24 hours with no
dependence on the Figure related to iodine spiking. These ACTIONS are consistent
with CTS and with the CTS Bases which does not consider iodine spiking. The
retention of the CTS requirements also combines NUREG Conditions B and C since
these Required Actions are the same after including TSTF-028 which omits Required
Action C.1. Also, the second entry condition of NUREG Condition B is unnecessary
because: 1) it is the same as the first entry condition, i.e., if specific activity is too high
Condition A is entered and Required Action A.1 is completed; and 2) the referenced
figure does not exist due to the LCO modification. This change is consistent with
current license basis.

Not used.

NUREG 3.4.9 and Bases - Maximum and minimum pressurizer water level limits are
specified by CTS 3.1.3.4. These unit specific multiple pressurizer water level limits
(maximum and minimum) are required by ITS LCO 3.4.9 and identified in ITS

SR 3.4.9.1. This change is consistent with the current license basis.

In addition, the MODE 4 LTOP temperature Applicability is revised from “2 262 F~
to “> 262 F” and a discussion of the ANO treatment of the associated instrument
uncertainties has been inserted to be consistent with other similar Applicabilities, e.g.,
NUREG 3.4.10 and 3.4.11, and to eliminate the overlap with NUREG 3.4.9 Required
Action B.2 (which includes the “= 262 F”).

Not used.

NUREG 3.4.15 Bases - The Bases for RCS Leakage Detection Instrumentation are
revised to reflect unit specific design, capabilities, and licensing basis. This change is
consistent with current license basis.

NUREG 3.4.14 and Bases - The actual setpoints for high RCS pressure which prevent
valve opening are not included in NUREG SR 3.4.14.2 for the DHR System
autoclosure interlocks. The CTS administrative controls for these interlock function
setpoints have been adequate to assure OPERABILITY of the system and are
proposed to continue as such. This change is consistent with current license basis.

NUREG SR 3.4.1.2 and SR 3.4.1.3 Bases - Discussion of the design of the interlocks
has been revised to reflect the ANO design as stated in the ANO SAR, Section 9.5.2.7.
Additional information has been added to discuss the treatment of instrument
uncertainty. These changes are consistent with the current license basis.

Not used

NUREG 3.4.13 Bases - Incorporates TSTF-054, Rev. 1.
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NUREG 3.4.13 and Bases - Incorporates TSTF-061.
NUREG 3.4.15 and Bases - Incorporates TSTF-060.

NUREG 3.4.16 and Bases - The second Frequency of NUREG SR 3.4.16.2 is not
adopted. This Frequency is not required by CTS. Administratively controls for
verification of reactor coolant specific activity during power maneuvering have been
adequate to date and are retained. This change is consistent with current license basis.

NUREG 3.4.15 and Bases - The references to “containment” are revised to “reactor
building” consistent with ANO-1 terminology in the license basis documents.
References to “containment” in the NUREG-1430 text are changed to “reactor
building,” “the reactor building,” or the abbreviation “RB” as appropriate for the ITS
context. However, marking up the NUREG pages to show these changes introduces
significant clutter to the page with little value for the purpose of the markup.
Therefore, only one reference to this DOD item will be placed on each page of the
NUREG/ITS markup for this section at the first occurrence with subsequent changes
on that page not marked or annotated with this DOD number to conserve margin space

NUREG 3.4.13 Bases - This change provides unit specific revisions to discussions of
design, analysis, reference documents, or operational parameters or procedures. This
change is consistent with current license basis.

NUREG Bases - ANO-1 was designed and licensed to the AEC’s General Design
Criteria (GDC) which was published in the Federal Register on July 11, 1967
[32FR10213]. Appendix A to 10 CFR 50 effective in 1971 [36FR3256] and
subsequently amended, is somewhat different from the proposed 1967 criteria. SAR
Section 1.4 includes an evaluation of ANO with respect to the 1967 criteria. The
NUREG statement concerning the GDC criteria is modified in the ITS to reference the
current licensing basis description in the SAR. This change is consistent with current
license basis.

NURGE-1430 SR 3.4.14.1 Note 2 is deleted. It provides a performance exception
during times when DHR is in service. In accordance with the LCO Note (see DOD-20)
the valves are not required to meet the LCO (and therefore the SRs) when operating in
the DHR mode in MODE 4. For ANO, this LCO exception encompasses the intended
allowance of this SR Note. As such the Note serves no purpose and can be removed.

Not used
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NUREG Bases - The Criterion statement at the conclusion of the Applicable Safety
Analysis section was modified at each occurrence to refer to 10 CFR 50.36 instead of
the NRC Policy Statement. This is an editorial change associated with the
implementation of the 10 CFR 50.36 rule changes after NUREG-1430, Revision 1 was
issued.

For ITS LCOs 3.4.9, 3.4.10,3.4.13, 3.4.14, and 3.4.15, the 10 CFR 50.36 Criterion
satisfied by the respective ITS LCOs was modified to preserve consistency with the
ANO-1 license basis. Specifically, the MODE dependency of the safety analyses was
represented in establishing which criterion is met as a function of the operating MODE.
For lower MODE LCOs, Criterion 4 of 10 CFR 50.36 was cited as the basis for
inclusion of these LCOs. This change is consistent with current license basis and

10 CFR 50.36.

Incorporated Generic Change TSTF-352, Rev. 1.
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3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

LCO 3.4.9 The pressurizer shall be OPERABLE with:
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-

SRZ.4.9.3 erify emergéncy power slpply for 4
pressurizef heaters i OPERApr(// Y

—

ny'

(Hf]/mo

BWOG STS 3.4-17
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AND - 249

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety Valves

LcO 3.4.10
rny
T
E (}NSERT 3,“/'NAH
™M APPLICABILITY:

MODES 1, 2, and 3,
MODE 4 with @ RCS

(262)
£o¥d Jeg) temperatured) > 12837)'F.

Pressurizer Safety Valves
3.4.10

CTs

2.2.2
2,113 A

NOTE

')r\e, app lheable )

s,The 1ift settings are not required t
limits for entry into MODES 3 and{®

por¥ion O

woDE 4 conditions.

setting the pressurizer sa
This exception
following entry into MODE 3 provided
setting was made prior to heatup.

o be within FRe 1L

for the purpose of
fety vaives under ambient (hot)
is allowed for 436} hours

a preliminary cold

ACTIONS

CONDITION

le Only one yf’essur;zef Sa&e‘(q valve 1s fequ;fee\ +o \ge
OPERABLE v MODE 3, and in MODE 4 with

A. One pressurizer safety
/vaive 1noperab'le2 ™~

\\&« MODES | o )

B. Required Action and
associated Completion

Time, not met.
R ot Caa&i“m\ A

Two pressurizer safety
valves inoperablege ¢

RLS Hemperature >9~620F, 3. 13‘8
REQUIRED ACTION COMPLETION TIME
Restore valve to 15 minutes 2.1 V2 A
OPERABLE status.
Be in MODE 3. 6 hours 2. 0.1.3. A
AMA
hours

RCS

tem atgre
< h oD
2e2)

Be in MODE 4 wi@\
Cokd L&D

T
" ~ ~ T
{ C. Key‘u\veA pressucize 1 /

\ setety vdve;, .
"\\ cn opetolie o MOES, [
or HoDE 8 with RCS |

_ Yemperature > 42 F,

BWOG STS

3.4-18

Rev 1, 04/07/95




<INSERT 3.4-18A>

3.4B-23 3. Not applicable in MODE 3, and in MODE 4 with RCS temperature > 262°F
during hydrostatic tests in accordance with ASME Boiler and Pressure
Vessel Code, Section Iil.

4. The provisions of LCO 3.0.3 are not applicable in MODE 3, and in MODE 4
with RCS temperature > 262°F.

ANO-1 INSERT 3/19/2001



3,76-03

Pressurizer Safety Valves

3.4.10
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
—— N
B ! rag_u.Qrcd )
SR 3.4.10.1 Verify each'pressurizer safety valve is In accordance
OPERABLE in accordance with the Inservice vltith the
nservice

Testing Program. Following testing,,lift
settings shall be within + 1%.

Testing Program

BWOG STS

3.4-19

Rev 1, 04/07/85
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Mot used .

Pressurizer PQRV
3.4.11

3.4 REACTOR COOLA::/;}STEM (RCS)

3.4.11 Pressurizey/Power Operated Relief Valve (PORY)

LCO 3.4.11

APPLICABILITY:  MODES 1, 2, and 3.

//

ACTIONS

The PORV and associated block valve shall be/OPERABLE.

CONDITION

REQUIRED TON

COMPLETION TIME

A. PORV inoperable. A.l block valve. 1 hour
AND
A.2 Remove power from 1 hour
block vaive.
/ /
B. Block valve B.1 Close block valve. 1 hour 7
inoperable. A
B.2 Remove power from 1 houg/f
block valve. t/
. fl
C. Required Action and €.l Be in MODE 3. /g.hours
associjdted Completion
Time/not met. AND
c.2 Be in MODE 4. 12 hours
7
\\\\\:iii:__________—,,_————"“”"— /
BWOG STS 3.4-20

Rev 1, 04/07/95




//’——' Pressurizer PORV | ::::
3.4.11
SURVEILLANCE REQUIREMENTS ,///////'

yw{ILLANCE FREQUENCY
SR 3.4.11.1 / NOTE /

% required to be performed with block
valve closed in accordance with the
Required Actions of this LCO.

e e

Perform one complete cycle of Ahe block 92 days
valve.
SR 3.4.11.2 Perform one complgte cycle of the PORV. 18 mont

SR 3.4.11.3 i £¥”PORV and block valve are capable 18 months

BWOG STS 3.4-21 ~ Rev 1, 04/07/95




ANO-31Y

3.¥y8-05

3.4. Low Temperature Overpressure Protection (LTOP) System

LCO 3.4% An LTOP System shall be OPERABLE with G metima of fo
u@rﬁ-jm-!?mam‘m.mmrmvm igh pressure

injection (HPI) deactivated, and_the core flood tanks (CFTs)

isolated and: Such That The anif 15,

CINSERT 3Y-22A0—7 hot in a water selid Cmdition)

a. Pressurizer level (F2201 inefieS and an OPERABLE(fowe

fperated relief valve (PORY) with a 1ift setpoint o
< INSERT 3.4-2287—>
b.

(22

APPLICABILITY: MODE 4 when any RCS cold leg temperature is < |g’ °F,
MODE 5, >

MODE 6 when the reactor vessel head is on.

<NOTE- < \
ired when CFT preSsure is greajer
imum RCS pressupe for the exisying
d by the pressup€ and temperatyre

BWOG STS 3.4-22 T Rev 1, 04/07/95

s

LTOP Syst
3.4%
3.4 R?éCTOR COOLANT SYSTEM (RCS)




<INSERT 3.4-22A>

3.4B-05

NOTES

HP! deactivation and CFT isolation not applicable
during ASME Section XI testing.

HP1 deactivation not applicable during fill and vent of
the RCS.

HPI deactivation not applicable during emergency
RCS makeup.

HPI deactivation not applicable during valve
maintenance.

CFT isolation is only required when CFT pressure is
greater than or equal to the maximum RCS pressure
for the existing RCS temperature allowed by the
pressure and temperature curves provided in

LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits."

NOTES

Pressurizer level not applicable as allowed by Emergency

Operating Procedures.

Pressurizer level not applicable during system hydrotest.

2.

3.

4.

5.
<INSERT 3.4-22B>

3.4B-05

1.

2.
ANO-1

INSERT

CTS
3.1.2.10
3.1.29
3.1.2.10
3.1.2.10

3.1.2.10

3.1.29

3.1.2.1

3.1.2.11

3/19/2001



AWo-3y4

< INSERT

3.9-23A2Y

LTOP Syste < 8

ACTIONS -

L

CONDITION

REQUIRED ACTION

COMPLETION Tlgﬁ//

A. More than [one]
pump capable of,
injecting int¢/ the
RCS.

NOTE
Two makeup pumps may
be capable of
injecting into the
RCS during pump swap
operation for
< 15 minutes.

A.l

Fd

%

when CFT pressure is
greater than or equal
to the maximum RCS
pressure for existjing
temperature allowed in
the PTLR.

e
Initiate action Immediately
verify only [o
makeup pump i
capable of jdjecting
into the
B. HPI activated. Immediately
C. A CFT not isolated /ﬁ(é/ Isolate affected CFT. | 1 hour

/{g/;ours

D. Required Action C.1 D.1 Increase RCS
not met 4ithin the temperature to
required Completion > 175°F.
Time
OR
D.2 Depressurize/affected 12 hours
CFT to < [555] psig.
\\Z::______________* /// (continued)

BWOG STS

3.4-23

~ Rev 1, 04/07/95




<INSERT 3.4-23A>

for any reason other than

compliance with LCO

ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
Pressurizer level not within | A.1 Restore pressurizer level | 1 hour
required limits. to within required limits.
Required Action and B.1 Close and maintain 12 hours
associated Completion closed the makeup
Time of Condition A not control valve and its
met. associated isolation
valve.
AND
12 hours
B.2 Stop RCS heatup.

Required Electromatic C.1 Restore required ERVto | 1 hour
Relief Valve (ERV) OPERABLE status.
inoperable.
Required Action and D.1 Reduce makeup tank 12 hours
associated Completion level to < 73 inches.
Time of Condition C not
met.
LCO requirements not met | E.1 Initiate action to restore Immediately

Condition A through requirements.
Condition D.
ANO-1 INSERT

CTS

NA

NA

NA

NA

NA

3/19/2001



Ao-359

LTOP Syst
3.4.
ACTIONS (continued) / |
y
CONDITION REQUIRED ACTION COMPLETEQN’?}ME
E. Pressurizer le E.1 Restore pressurizer 1 hedr
> [220] inch level to
< [220] inches.
F.1 Close and maintaAn 12 hours
closed the makeup
control valve”and its
associated Asolation
vaive.
AND
F.2 /56;) RCS heatup. 12 hours
G. PORV inoperable. G. Restore PORV to 1 hour
OPERABLE status.
/
H. Required Action G H.1 Reduce makeup tank 12 hours
not met within level to
required Compigtion < [70] inches.
Time.
AND
H.2 Deactivate low low
makeup tank Tevel
interlock to the
borated water storag
tank suction valvey/

(continued)

BWOG STS

3.4-24

— Rev 1, 04/07/95
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o34

LTOP System
3.4.42[:j>\7<::).,
ACTIONS (continued) /;. >
REQUIRED ACTION COMPLETIQE/I}ME/’

counyo(

{. PpeSsurizer level 1.1 Restore LTOP System our
[220] inches. to OPERABLE status

AND o8

i PORV inoperable. 1.2 Depressurize RCS and 12 hours
stablish RCS vent of
oR > [0.75] square inch.

LTOP System inoper
her

-

\Z - —

SURVEILLANCE REQUIREMENTS” e
/ SURVEILLANCE FREQUENCY
/
Verify a maximum of [one] makeup pump i 12 hours

capable of injecting into the RCS.

SR 3.4.12.2 Verify HPI is deactfvated. 12 hours I///////
SR 3.4.12.3 _NErify each CFT is isolated. onu/rs

e

//////, (contingfglll/

TNSERT 3//'28'/?}/@{

~ Rev 1, 04/07/95
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<INSERT 3.4-25A>

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.111 Verify pressurizer level does not represent a 30 minutes
water solid condition. during RCS
heatup and
cooldown
AND
12 hours
34B-10] SR 3.4.11.2 Verify HPI is deactivated. 12 hours
SR 3.4.11.3 Verify each pressurized CFT is isolated. 12 hours
SR 3.4.11.4 NOTE
Verification of locked, sealed, or otherwise
secured open vent path(s) only required to be
performed every 31 days.
- Verify OPERABLE pressure relief capability. 12 hours
3.4B-11 SR 3.4.11.5 Perform CHANNEL CALIBRATION of ERV 18 months
3.4B-09 opening circuitry.

ANO-1

INSERT

NA

NA

NA

NA

T4.1-2, #17

3/19/2001



ANO-31Y

LTOP Syst
D)

SURVETLLANCE REQUIREMENTS (continuedq///

suavslgﬁanfi

SR 3.4.12.4

Verify pregSurizer Tevel is < [229 inches.
A

12 hours

SR 3/4.12.5

Verify PORV block valve is open.

12 hours

%R 3.4.12.6

A

Only required when complyipd with
LCO 3.4.12.b.

Verify RCS vent > [
open.

/75] square inch is

12 hours for
uniocked open
vent valve(s)

AND
31 days for

locked ope
vent valyg(s)

SR 3.4.12.7

erform CHANNEL FUNCTIONAL TEST for PORV.

/%ﬂ{;:;
12] hours

after
decreasing RCS
temperature to
< [283]°F

AND

31 days
thereafter

vy

BWOG STS

3.4-26

(continued)

Rev 1, 04/07/95




ANO-39Y4

' LTOP Syst
/—,-———‘—"— 3'4.@@® B
SURVEILLANCE RE

P

/

ENTS (continued)
SURVEILLANCE NCY

SR 3.4.12.8 Tarverm CHANNEL CALIBRATIL

[18] months

BWOG STS 3.4-27
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RCS Operational LEAKAGE

edie

3.4.13
3.4 REACTOR COOLANT SYSTEM (RCS) - CTs
3.4.13 RCS Operational LEAKAGE -
LCO 3.4.13 RCS operational LEAKAGE shall be iimited to: -
a. No pressure boundary LEAKAGE; 31638 -
b. 1 gpm unidentified LEAKAGE; T N A
c. 10 gpm identified LEAKAGE;Gnd) 3re) -

d. /14

LEAKAGEA£hrough

" = A -
] ﬁ'ﬁ{ﬁ gallons per day primary to secondary LEAKAGE |2 3.1.6.3.%

rough any one SG.

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

NA -
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
pr\mug:o setondat
A Res LEAKAGE not within | A.1  Reduce LEAKAGE to 4 hours 2.0.6.35%
imits /T51 e

pT reasons within limits.
n ssyyé
AKAGH.

¢ L3 S
(OB Required Action and %1 Be in MODE 3. 6 hours P
associated Completion . z /b
Time of Condition AN 34630
not met. (C _
.2 Be in MODE 5. 36 hours 2.6
0R 216
Pressure boundary 3.',“&‘3“"1\"
LEAKAGE exists.
B, RLS jdewnlied of B\ Reduce LEAKAGE 18 hours A NN B
unidenvified to witwin Lwmite, 6.2

LEAKAGE wot
witin Vimikg,
BWOG STS - ‘ 3.4-28 Rev 1, 04,07/95




RCS Operational LEAKAGE

SURVEILLANCE REQUIREMENTS

3.4.13

SURVEILLANCE

FREQUENCY

aftr t5t-bLish ment
SR 3.4.13.1 =

Not required to be performed [@
i_until 12 hours,of steady state opera 10ﬁx

mm ope rating press»ig/

Peffomm) RCS water inventory balance.

Veriky RCS
tonad
eperationd-
LEAYAGE 15
pQrQDVMA\Ce o{ ON

72 houvrs

Thl UI-Z
FHpa

SR 3.4.13.2 Verify steam generator tube integrity is in
accordance with the Steam Generator Tube
Surveillance Program.

In accordance
with the Steam
Generator Tube
Surveillance
Program

BWOG STS 3.4-29

Rev 1, 04/07/95
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3.48-117

RCS PIV Leakage

3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

¢rs
3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

els mas 3067 -
LCO 3.4.14 Leakage from each RCS PIV shall be within limits. 1 2511 -
Blad )b -
Mip

APPLICABILITY: MODES 1, 2, and 3,
MODE 4, except valves in the decay heat removal (DHR) fiow AW@
path when in, or during the transition to or from, the
DHR mode of operation.

ACTIONS
NOTES 4
1. Separate Condition entry is allowed for each flow path. 2
2. Enter applicable Conditions and Required Actions for systems made 2./6.9 -
inoperable by an inoperable PIV.
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow paths |/~——y£-—-7Z=-NOTE=mmmmri===-:
with leakage from one |/Ea€h vatve used to satisfy 2. 047
or more RCS PIVs not equiyéd Action A.I and-
within limit. Requfred Action AZ2 must have

bgén verified to meet

R 3.34/{: 1 and be on the RC -
pressdre boundary/for the

high’presgurelsyrtion of thﬁj;

Lzrétem];/f

L

(continued)

BWOG STS 3.4-30 Rev 1, 04/07/95



ACTIONS

RCS PIV Leakage
3.4.14

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. (continued)

A.l

Isolate the high
pressure portion of
the affected system
from the low pressure

portion by use of one
closed(ﬁiﬁ%ﬁiﬁ)
deactivate

one aPEKAglﬁk/

automati check
valve. alve and 3
R S e N

4 hours

r—————

Isoiate th; ,//
high pressure portion
of the affected”

system from the
low pressure portion

;';—Tx

Zz/hours

b
/
'
7

By use of 4 second
/ closed manual,
/ deacti¥ated .
/// autgMatic, or check | - :
vajve. / ! ‘
or /// e =
A3/ Restore RCS PIV 3o |72 hours 7|
. W]Vg; limits. / /,// Ig"/ ‘
> \——- L=
C
) Required Action and 1 Be in MODE 3. 6 hours
associated Compietion
Time for Condition A AND
not met. d
2 Be in MODE 5. 36 hours
Decay Heat Removal %%;1 Isolate the affected | 4 hours

(DHR) System
autoclosure interlock
function inoperable.

penetration by use of
one closed manual or
deactivated automatic
valve.

BWOG STS

3.4-31

Rev 1, 04/07/95
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3.4, 6.7
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RCS PIV ieakage

3.4.14
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.14.1 NOTEé/
CED Not required to be performed in
MODES 3 and 4.

pressuse solahon
theek valve pr pair
oQ Meck Va\v€5)a$
applicaole | 15 less

o or equal tban

Not refuireg”to be performeg” on th
RCS“PIVs ldcated i the DHR flow gath
en in-the DHR-Mmode of- Operatjon.

RCS PIVs actuapéd during the D

pefformance this Suryeillance ar %
ot requirgd to be tesfed more thpft |
once if 3/repetitive/testing lo i

J

F 4

d;ggefeu‘\{a\
‘et

dewtitied below

Pressure Tsolabiow

Lweek Ualve(sd Leckage Limit
DH-IUA £ fﬁyﬂ
DH13ARand DH-?

DR-NB

In accordance
with the
Inservice

Testing Program
}@w&ﬁ#@

AND

entering MODE 2
whenever the
unit has been
in MODE 5 for

7 days or more,
if leakage
testing has not
been performed
in the previous
9 months

CTs

NA

Table 3.1.69

No Y
e
Table 4.1-2
+ bb, .
No+e 1
elix
Takle d.1-2
4L,
Note 1

DH-138 and DH-18

(tas)

{continued)

BWOG STS 3.4-32
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RCS P1V Leakage
3.4.14

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
v y
(o8 3.4. 188 (<9 hueg ) j\
actdation duéﬁ
automatic i O} D -
or manudl
action or /
flow throug}/
t)(:w valve/”
SR 3.4.14.2 v £ < Y ]
Not reduired to bg-met when the/DHR Syste )
auto€losure inteflock is disatled in
apfordance wi LCO 3.4.12 e
g ' - L/ 1 Tl 411
7 verify DHR System autoclosure interlock Jtlsf months ",, 2 0' 4
prevents the valves from being opened Le 412
with a simulated or actual, RCS pressure Tas’e e
SR 3.4.14.3 - £- £ ) .
Notrequired to met when ¢ DHR Syst / /
oclosure int€riock is digabled in
Laccordance th LCO 3.4.)E. o
4 S
Verify DHR System autoclosure 4—183’ months 7l Y /-l -
interlock causes the valves to close 210
automatically with a sipulated or actual 740 412
L ‘“!IRCS pressure signal(GA600] psig 2| /-

a, £ 370 pse
L. <€ 700/757 tor The other valve

or ome valv €/ and

K NSEST  3Y-33A 7 )
T4,
#30
781 4,1-Y,
BWOG STS 3.4-33 Rev 1, 04/07/95 #11



<INSERT 3.4-33A>

SR 3.4144

Verify DHR System autoclosure interlock
prevents the valves from being opened with a
simulated or actual Core Flood Tank isolation
valve “not closed" signal.

18 months

SR 3.4.14.5

Verify DHR System autoclosure interiock
causes the valves to close automatically with a
simulated or actual Core Flood Tank isolation
valve “not closed” signal.

18 months

ANO-11ITS

INSERT

T4.1-1, #30
T4.1-2, #11

NA

T4.1-1, #30
T4.1-2, #11

2/28/2001



RCS Leakage Detection lnstrumentat'l

3.4 REACTOR COOLANT SYSTEM (RCS) -

3.4.15 RCS Leakage Detection Instrumentation _

LCO 3.4.15
OPERABLE:

a. One Cowntd

b. One ERWEIM

The following RCS Teakage detection instrumentation shall be

”u.ﬁ sump monitor; and

(gaseous or particul ate).

APPLICABILITY:

ACTIONS —
R

MODES 1, 2, 3, and 4.

ety dtmosphere radioactivity monitor

§.15

3, ’1617

CONDITION \ REQUIRED ACTION COMPLETION TIME
f‘ea.d‘m ‘Du;u:»q l
A. Reguired NOTE
sump monitor LCO 3.0.4 is not applicable. - NA
inoperable.
s *Perform SR 3.4.13.1. | Once per F : i
<|NS€2T 3-'{’3““‘> ) T ] 24 hours NA
AND
A.2 Restore required 30 days MNA
¥ k \A, sump
Feactor Building monitor to OPERABLE
status. @
B. Required CoREZinment) <Z_NOTE . ]
atmosphere LCO 3<0.4 is not i@cm/cable NA
radioactivity monitor |i=~ :
inoperable.
B.1.1 Analyze grab samples | Once per 3.1.6.F
of the 24 hours
atmosphere. @
OR Feactor bv\'\\&hﬂ .
(continued)
BWOG STS 3.4-34 Rev 1, 04/07/95




<INSERT 3.4-34A>

ANO-11ITS

NOTE ~=--eeereem
Not required until 12 hours after
establishment of steady state
operation at or near operating
pressure.

INSERT

2/28/2001



RCS Leakage Detection Instrumentation

3.4.15
ACTIONS C TS
CONDITION REQUIRED ACTION COMPLETION TIME
| )
B. (continued) B.1.2 Perform SR 3.4.13.1. Once per NA
24 hours
3SA A
<'NSCRT 34- B.2 Restore required 30 days 2,00 F -

reactor building W -

radicactivity monitor
to OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours INLTF -
associated Completion
Time not met. AND
c.2 Be in MODE 5. 36 hours b F -
D. Both required monitors | D.1 Enter LCO 3.0.3. Immediately N IA .
inoperable. )

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of required 12 hours 77’-“’(" 41
atmosphere radioactivity + 290

SR 3.4.15.2 ANNEL /FUNCTIONAL TEST of required | 92 days Table 40 -
tmosphere radioactivity I
23a

{continued)

BWOG STS 3.4-35 Rev 1, 04/07/95




<INSERT 3.4-35A>

—— NOTE --——eeeremm
Not required until 12 hours after
establishment of steady state
operation at or near operating
pressure.

ANO-11TS INSERT 2/28/2001



RCS Leakage Detection Instrumentation

3.4.15
SURVEILLANCE REQUIREMENTS (continued) TS
SURVEILLANCE FREQUENCY
SR 3.4.15.@ Perform CHANNEL CALIBRATION of required #18¢ nonths Table d,1-1
sump monitor. =y g
r wdy
eaetor lowr bug ) @ _
SR 3.4.15.9 PerformCHANNEL CALIBRATION of required ﬁs%onths Tablg 4.4-1 .
atmosphere radiocactivity
monitor. #99. -
BWOG STS 3.4-36 Rev 1, 04/07/95




RCS Specific Activit
3.4%!
3.4 REACTOR COOLANT SYSTEM (RCS) - _,,z/{i:::> T

3.4, RCS Specific Activity -

LCO 3.4.& The specific activity of the reactor coolant shall @Sﬂn’ﬂ’b

0. £ 3.5 ulifgw DOSE EBMVALENT T-131} and
b, £ 72/E W0 fam Total,

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,.) 2 500°F.

ACTIONS S —
CONDITION REQUIRED ACTION COMPLETION TIME

A. - NOTE - )

L 1.0 yLi7am. Dﬂ4 is n pplica%)
7

SPCC"PE\\C Ad’\'vi‘hj

not witw limit s,

Once per 4 Burs _
249
hours pdl e -

E®
i

1 ) 1'
within Hmit(@

B. Required Action and 8.1 Be in MODE 3 with 6 hours 2044, ¢ -
associated Completion Tovg < S00°F. '
Time of Condition A
not met.

DOSE EQUIVALENT1-131 m .

(continued)
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RCS Specific Activit
3"'@ &)

ACTIONS (continued) CTS
CONDITION REQUIRED ACTION COMPLETION TIME

>
Pecific y/ Perform SR 3.4.16. 4 hours
vity of the / - -
AND

volant not within
Timit.

6 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
3 B
! SR 3.4.18.1 \Verify reactor coolant gross specific 7 days xy)
3? activity < (89/F u#Ci/gm. Table 47-3%1.b
~
SR 3.:@2 NOTE
Only required to be performed in MODE 1. ,\)A

Verify reactor éoo’lant DOSE EQUIVALENT 1-131

specific activity < uCi/gm. Toy 4.1-3, ¥l C.

(continued)

BWOG STS 3.4-38 Rev 1, 04/07/95




RCS Specific Activit
3.4%

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

SR 3.4@3

NOTE
Not required to be performed until 31 days
after a minimum of 2 EFPD and 20 days of
MODE 1 operation have elapsed since the

reactor was last subcritical for > 48 hours.

Determine E.

GB4 days
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Pressurizer
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Pressurizer

BASES

BACKGROUND The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady
state operation and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.

The pressure control components addressed by this LCO
: , include the pressurizer water level, the required heaters,
e and their contro1 B p

Pres 'lves Y
WM are addressed

The maximum water level limit has been established to ensure

that a liquid to vapor interface exists to permit RCS

pressure contrgl%g norma) operatwn and proper pressure
ntici t

Pf" PJ/’ -*Ag ;i
pressuse Zrom exceediy

. Hhe ety /"";\t:gws,mﬂ’/}\/ cause cessive/ley
275D ,057 dur ¥ degrad ability/ fo
N

( \’”D The maximum water level Timit,permits pressure control
equipment to function as designed. The limit preserves the

m steam space during normal operation, GBuS both sprays and

heaters can operate to maintain the design operatmg

A < pressure. The level limit also preven
us pressurizer (water so1id) -L’,ﬂm

Qoo rmaiTes fransAents), thus ensuring that pressure relief devices

{ or code safety valves) can control pressure by steam
- eleckrometic relied valve (£RV)
\ 'y

{continued)

— ehit
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(Fogiveered Sateguards (€23 bus pocerady 105 of offsite power. Consequently,

Pressurizer
B 3.4.9
BASES
Can adnormeb iy
BACKGROUND relief rather than water/relief. 1f the level limits were
(continued) exceeded prior to & b that creates a large

pressurizer insurge volume Jeading to water relief, the
The mintmuwa wa’(erleuela Tgf;mu? lzlggopregsure gight exceed the 2es:gn Sa;‘e’ty Limit
<l sblish ] psig or damage may occur to ihe or
L‘Dm\c \\a:\n:\e: ‘:\‘ : wo;;_ pressurizer code safety valves. g

owsuy (V4N

level is ooue e mimmuM’ The pressurizer heaters are used tt]: maintain a prglessure in . B
\. the RCS so reactor coolant in the loops is subcooled and

detectalie leve thus in the preferred state for heat tramsport to the steam

generators (SGs). This function must be maintained with a

the emphasis of this

edit

LCO is to ensure that the ESSEMTIST DQ oF _suoplies aad LhED

“Cagcialed heaters are adequate to maintain pressure for RCS
Toop subcooling with an extended loss of offsite power.

i May nok be m&\v\‘\'a\wea
| (c\\-\r\wﬁ\\a. e pretsure

i . A minimum required available capacity of {QfZG})iH ensures
4 cenkroN grouxded \:)‘\

that the RCS pressure can be maintained. Unless adequate

M higw wead Wi heater capacity is available, reactor coolant subcooling
> S aieekiem (Canmdt _be majntained indetinitelyd Inability to control the -
prossure 1€ | "system pressure and maintain subcooling under conditions of
pump S is aw alternate natural circulation flow in the primary system could lead to
wetkod Ko mainkaining . loss of single phase natural circulation and decreased
I

i capability to remove core decay heat.

{ swhacooling >, /

APPLICABLE In MODES 1 and 2, the LCO requirement for a steam bubble is

SAFETY ANALYSES reflected implicitly in the accident analyses. No safety
analyses are performed in lower MODES. A1l analyses
performed from a critical reactor condition assume the
existence of a steam bubble and saturated conditions in the
pressurizer. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally
present.

Safety analyses presented in the é,AR do not take credit for edit
pressurizer heater operation; however, an implicit initial

condition assumption of the safety amalyses is that the RCS

is operating at normal pressure.

maximum level 1imit is jof ’ﬁrime intergst for the Jloss of
main feedwater (LOM W) event/ Conservative safety afalyses
ass{n:zbtions foy this event Andicate th the

Jargbst incregse of pressyrizer level
fréquency evént. Thus tHis event has/been selecyed to - L
provided Yo prevent Mo peak FCS pressure From exceeling H“\-E"‘""t;’ it gt 250p5ey
o Yue event of o rod withdrawal accident oy o s farfup “(,,"(continued)

oeer dent . e
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Pressurizer
B 3.4.9

BASES

APPLICABLE (éétabl*ﬁﬁ.Ihe’ﬁie;ggrlzggggatsr/1eve€’1imig.’ Assuming
SAFETY ANALYSES proper response 8w by systems, the level limit
(continued) vents water relie rough the pressurizer safety valves.
nc even 0
j i he value for
pressurizer Jevel (i$ pominal 4an Just
instrument error. '

design basis Aarge break
¢ which assumed” a higher ma
7 have been pade.

he maximup
ithin design 11

G ivem 2019

The requirement for/emergency power sup lies is based on
| NUREG- 0578 (Ref. 1)V. The intent is to maintain{zg the

Teactor coolant in a subcooled condition with natural
circulation at hot, high pressure conditions for an
(yrdefiped, pUy extendedg time period after 2 loss of offsite
power. While loss of offsite power is an initial condition
or coincident event assumed in many accident analyses,
maintaining hot, high pressure conditions over an extended
time period is not evaluated as part of @SAR accident

analyses. /0 CER$0.26 (Re4. T g

Tn MODE R and

\
MODE 4 clbovathre ‘The maximum pressuiize
LTOP enable temp- Criterion 2 of ZheAR

(. heaters are no $TTy uset 3
eracture, the M= need to maintain subcooling in the long

Caapm Dressurizer offsite power, as indicated in NUREG-GZX3 (R
oeTer LimiT o : or _providing an LCO. }Thece<tout, PressuTiter

" "
Setishies CriTerion heaters sohieky Criveriont\ ot 10 CPRSD.26 (B EAY

sressurizer to be OPERABLE with
ensures that a steam bubble
gyfum operating water level

preserves the steam space for pressure control. The LCO has
been established to ensure the capability to establish and
<<ijf’05€5§51 maintain pressure control for steady state operation and to

existss Limiting

’5'73'0,

minimize the consequences of potential overpressure
transients. Requiring the presence of a steam bubble is
also consistent with analytical assumptions.

(continued)
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<INSERT B3.441A>

If the leve! limits were exceeded prior to an abnormality that creates a large
pressurizer insurge volume leading to water relief, the maximum RCS pressure
might exceed the design SL of 2750 psig or damage may occur to the ERV or
pressurizer code safety valves.

<INSERT B3.4-41B>

prior to criticality and that the indication of the level is above the minimum
detectable level.

ANO-1ITS INSERT 2/28/2001



75 be comsidered OPERARLE, the e gur red \«%%?
must ae e

Pressurizer
B 3.4.9

BASES

minimum of

V 3
LCO The LCO requires a, 126
(continued) v indicapabre—ot—being) powered from an

Fpower—supp i Te )P (0 address€s bo _
iers ang the power S ig<. | The minimum heater ,
required is sdfficiept to majntain thg system near

erajing pregsure when accou ting for/heat losges A\

kW of pressurizer

B e et R
TS roVides Qssurance

Fhat ng»ﬁcien‘/' heaTer
c

by 15 availoblc to
pﬁ/”;by?jey RCS‘ P,(_{jvrf "

i cm‘?ral a‘l-lf'” a frss?

pressurizer in lation./ By mainfaining the .
ar the dperatipg condiyons, a wide margif to,
can be’ obtaingd in the/loops. fhe exac desygn /
is derived from the use/of nine/heaters -
“rated’at 14 kW/eachs & amount needed to maintain pressure

R e

o7 -site ol e is dependent on the insulation Josses, which can vary due to
f/*/‘/ tightness of fit and condition.
APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,
This Pammeiu varlue resulting in the greatest effect on pressurizer level and

RCS pressure control. Thus Applicability has been
designated for MODES 1 and 2. The Applicability is also
~rovided for MODE 3. and, for pressurizer water level, for m -
MODE 4 with R emperature\ 2 12#5) F. The purpose is to
. prevent lso]idlwateriRCS operation during heatup and cooldown edi}
eotarnty art to avoid rapid pressure rises caused by normal operational
unt in 1He &S perturbations, such as reactor coolant pump startup. The
= temperature of [[220)°F has been designated as the cutoff for
@ applicabiiTty becaus 72, "Low Temperature

£ e . ! o .
\ Overpressure Protection (LTOP) * provides a_~2eZ F. edik

,)—f‘ Cm'ra;/)
JDES s ¢ for

allowante

elow { The LCO -
does not apply to MODE 5 with loops filled because
[C0 3.4.7) appliesa ¥ The LCO does not apply to MODES 5 and 6 R
f ) —with partial lcﬂ/f:peration.

In MODES 1, 2, and 3, there is the need to maintain the
availability of pressurizer heaters capable of being powered
from an emergency power supply. In the event of a loss of
offsite power, the initial conditions of these MODES give
the greatest demand for maintaining the RCS in a hot
pressurized condition with loop subcooling for an extended
period. The Applicability is modified by a Note stating
that the OPERABILITY requirements on pressurizer heaters do
N not apply in MODE 4. For MODE 4, 5, or 6,

g hee to control pressure (by heaters) to ensure Toop
subcooling for heat transfer?uhen the Decay Heat Removal

@ Siﬁnihmw\l\j reduced

obegquate
puerpressure
Pt‘o*ec"‘ VoNn,

(continued)
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Pressurizer
B 3.4.9

System is in service, and therefore the LCO is not
applicabie.

A.l

within the bounds assumed in the analysis.

This is done b
restoring the pressurizer water level to within the
The 1 hour Completion Time is considered to be a reasonable
time for %C

ad\{us{'iuc, press urizev \eve\

B.]l and

If the water level cannot be restored, reducing core power
constrains heat input effects that drive pressurizer insurge
that could result from an anticipated transient. By
shutting down the reactor and reducing reactor coolant
temperature to at least MODE 3, the potential thermal energy
of the reactor coolant mass for mass and energy
releases is reduced. Ty ~f"7~~-*;\.

Gpap ordecly morres ard )/

Six hours is a reasonable time based upon (o erating
experience to reach MODE 3 from full power ithout

Challenging \praB®) systems @nd operatdrs) Further pressure
and temperature reduction to MODE 4 with RCS temperature

< BZIZ)°F places the BFant)
applicable. 1
nonapplicablef/MOD
experience.

is/reasonable based upon operating

are inoperable, restoration is required in 72 hours. The
Completion Time of 72 hours is reasonable considering the
anticipation that a demand caused by loss of offsite power
will not occur in this period. Pressure control may be
maintained during this time using QiPmAT A ation powered
heaters.

(continued)

BASES
APPLICABILITY
(continued)
ACTIONS
x o
“:( uw'\t
D
B
T
-
BWOG STS
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(oukside ) ;
With pressurizer water 1eve1the Hm‘t;f i
action must be taken to restore pressurizer operation to , -

.
4

edit

into a MODE where the LCO is not C3§>
hour Jcompletion Time to reach the



Pressurizer
B 3.4.9

BASES

ACTIONS

(continued) . Reauited Action and associated
ST heATer AR ALY canot e restored witD edit
e 3 ed{Completion Time P Requiped perion L), the
cLany) must be brought to 2 A0E in which the LCO does not ebik
apply. To achieve this status, the %} must be brought to -’u:“‘\t) edit
MODE 3 within 6 hours and to MODE 4 within the following.
6 hours. The Completion Time of 6 hours is reasonable,
based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without .
s challengin systems. Similarly, the Completion Time zdit
wnt of 12 hours to reach MODE 4 is reasonable based on operating

\ experience to achieve power reduction from full power

conditions in an orderly manner and without chalienging

systems. edit

The verjues 5,9&‘![/?4} L pressurizer level do nat

Contarn v allowente Pr instrumert ersove. 77‘”19/‘5
Giditiona allowanrre for WwWEtrvman ypeerfainties
o mugt Js‘,._;rw-'de 1A fhe o rocedires.

SURVEILLANCE SR _3.4.9.]
REQUIREMENTS

This SR requires that
pressurizer water leve elow the
upper limit to for a steam bubble.

T Tange 15 peFformed by obgerving the indical @ _
el as been shown Dy operating
practice to be sufficient to regularly assess the level for
any deviation and verify that operation ijs within safety
analyses assumptions. Alarms are also available for early
detection of abnormal level 10 edr™

/____\_,o————"v—’—
kwk;c\/» are cennected +o om £S buij
SR 3.4.9.2
SuQQ\c\e\-\‘\'. : L

xesm
ociatBdf pressurizer heaters

T Afeic-desigr rapng. (This may be done by
testing the power supply output and by performing an
electrical check on heater element continuity and
resistance.)- The Frequency of sEF18%- monthsJe is considered
adequate to detect heater degradation and has been shown by
L__operating experience to be acceptable. _

1 is maintained b

capable of }
PFD\)\'A{“{S
the regtu?re
ca.po.cH'g

(continued)
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Pressurizer
B 3.4.9
BASES
SURVEILLANCE [ [T SR_3.4.9.3 J ST
REQUIREMENTS ' / 7
(continued) This SR/is not applicable if Ahe heaters are permanently
powergd by 1E power supplies. -

Thi's Surveillance demonstrates that the heatery/can be |
nually transferred tg; and energized by, emgrgency power \
supplies. The Frequemcy of [18] months is bdsed on a

typical fuel cycle afid is consistent with similar

verifications of gﬁérgency power. /;n —

_— e
0578, “TM\-7 Lessoms Learmed Task Ferce

REFERENCES _ 1. . NUREG-G?3L Novemb€r 989 Status Repomt and
(2. 10 CER £0.3(p,] \ Shory-Torm -
N —

Recommendatioms, "

Tuly \a74,
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pressurizer Safety Valves
B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

8 3.4.10 Pressurizer Safety Valves

BASES

BACKGROUND The purpose of the two spring loaded pressurizer/satety did

valves is to provide RCS overpressure protection? Operating gon

in conjunction with the Reactor Protection System (RPS), two

valves are used to ensure that the Safety Limit (sL) of
ig is not exceeded for analyzed transients during

operation in MOU and 2. :

T safety val veE_afe ystd ‘
MODE 3 and portions of MODE 4. For the remainder o MODE 4, P—(::::) -
MODE 5, and MODE 6 with the reactor head on, overpressure

ion is provided by operating procedures and
4. " ow Temperature Overpressure protection (LTOP) ¥’(::::> -
System.” JFor-these condi s, the' R ] =

The self actuated pressurizer safety valves are designed in .
accordance with the requirements set forth in the ﬁ;;g"’///4::3 edit
Boiler and Pressure Vessel Code, Section III (Ref. &). The

required 1ift pressure is 2500 psig(® 1%. The safety valves 47&—3‘7,

ackor L d&% discharge steam from the sressurizer to a guench tank
Feoctor BuVGWMG scated in theYcpntaingeAy. The discharge flow is indicated o

by an increase in temperature downstream of the safety I
{ b ncous+lc.£¥au) :alvesgand by an increase in the quench tank temperature and
Mm,\‘.—’cor'mq evel. O Preciure,
devices, The upper and lower¥pressure 1imits are based on the edit

+ 1% tolerance requirement for 1ifting pressures above

1000 psig. The 1ift setting is for the ambient conditions
associated with MODES 1, 2, and 3. This requires either
that the valves be set hot or that a correlation between hot
and cold settings be established.

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that
the RCS pressure will be limited to 110% of design pressure.
The consequences of exceeding the ASME pressure Jimit could
include damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

(continued)
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

APPLICABLE A1l accident /4nalyses A/n the FSAR that regdire saféty valy /@ -
SAFETY ANALYSES |actdation a€sume opeyation of POth pressurizer safety vaWes
limit #hcreasing’ reactor gbolant prefsure.’ The

overpressure protection analysis (Ref(3P) 1s @lsd)based on
operation of both safety valves and aSsumes that the vaives

THSERT open at the high range of the setting (2500 psig system
<33qo'ﬂn\ design pressure plus 1%). 4 These valves must accommodate r_@ -

/ pressurizer insurges that could occur during a startup, rod
(oc) withdrawal W
evert waler 1jne break jdent:] The startup accident\)\@ -
; J establishes the minimum safety valve capacity. The startup - .
accident is assumed to occur at(Z_Ib%)ypower. Single failure eak
of a safety vaive is neither assumed in the accident
analysis nor required to be addressed by the ASME Code.
» Th MODE 3 cad Compliance with this Specification is required to ensure
e & that the accident analysis and design basis calculations
O s ) (i
LTOP encbie Lemp- ; Tn MODES Taand?,
: é(£1u(§ 4 i{ o{(esf 3 8F 3afety vatves satisfy Criterion 3 of £HE NRD g___@ -
! - 7 . - 3

Surizer Sotery valves \ 5 /0 CER SD .36 (Re£.5), )

i/ Satl'}(:‘ 1(_(\’1((10:\ ‘Jf"‘;"
OCFi 50.765 The two pressurizer safety valves are set to ogen at the RCS

design pressure (2500 psig) and within the specified edit
tolerance to avoid exceeding the maximum RCS design pressure

SL, to maintain accident analysis assumptions and to comply
with ASME Code requirements. The upper and lowerapressure
tolerance limits are based on the % 1% tolerance
requirements (Ref.MNg) for lifting pressures above 1000 psig.

The limit protected by this Specification is the reactor
coolant pressure boundary (RCPB) SL of 110% of design
pressure. Inoperability of one or both valves could result
in exceeding the SL if a transient were to occur.

< INSERT 8 39-978

. The consequences of exceeding the ASME pressure 1imit could
lenseRT FeoM include damage to one or more RCS components, increased
APPLILARILITY

leakage, or additional stress analysis being required prior
B ASE 5 to resumption of reactor operation. ’

IMSERT B3¢ y2c > - -

APPLICABILITY In MODES 1, 2, and 3, and portions of /MODE 4 above the LTOP

(ewo\E\g}m temperature, OPERABILITY of alve&) is required
70 ensure adcjﬂ-/e
reliesse

DECIHSE, IHE cembindd) capacity is to keep reactor
BWOG STS B 3.4-47 Rev 1, 04/07/9%

coolant pressure below 110% of its/design value during

(continued)




<INSERT B3.4-47A>

One pressurizer code safety valve is capable of preventing overpressurization in
MODE 3 and in MODE 4 with RCS temperature > 262°F since its relieving capacity
is greater than that required by the sum of the available heat sources, i.e., pump
energy, pressurizer heaters, and reactor decay heat (Refs. 1 and 4).

<INSERT B3.4-47B>

3.4B-23

The LCO is modified by four Notes. Note 1 states that in MODE 3 and MODE 4 with
RCS temperature above 262°F, only one pressurizer safety valve is required to be
OPERABLE. In this condition, one pressurizer safety valve is capabie of preventing
overpressurization when the reactor is not critical since its relieving capacity is
greater than the sum of the available heat sources.

<INSERT B3.4-47C>

ANO-11TS

Note 3 states that the LCO is not applicable in MODE 3, and in MODE 4 with RCS
temperature > 262°F during hydrostatic tests in accordance with ASME Boiler and
Pressure Vessel Code, Section lll. During hydrostatic tests, the code safeties must
be gagged to prevent them from relieving at the target test pressure. RCS pressure
is carefully observed and compensatory measures are in place to provide assurance
that the pressure is appropriately controlled during the performance of hydrostatic
tests.

Note 4 states that the provisions of LCO 3.0.3 are not applicable in MODE 3, and in
MODE 4 with RCS temperature > 262°F. In the event no code safety valve is
OPERABLE in this MODE, the Required Actions ensure that the RCS is placed in a
condition in which the ERV is capable of relieving any potential LTOP pressure
transient.

The parameter value (262°F) does not contain allowances for instrument uncertainty.

Additional allowances for instrument uncertainty are contained in the implementing
procedures.

INSERT 2/28/2001



Pressurizer Safety Valves
B 3.4.10

BASES

APPLICABILITY certain accidents E 3 and portipds of MODE 4 afe N
(continued) onservativety inciuded, alpfiough gfe 1isy d accidents may, -
s for protetion.

not requjré both gafet ves f
l;ﬁ\ MDSE \S’;

nor in MODE lo

| L
The LCO is not appl ial.)'leéin MODE 4 ﬁ RCS €Ad e

amperature & < (B3 because LTOP protegtion -

whew g is provided. Overpressure protection is not required 1in ]
\ MODE 6 with the regctor vessel head trranstoned e ovEl edit
rea.ctol vesse G “TCRCE touperatnie > 262 F)
NGté'laTTows entry_into MODEQ nd @1

head & o séttingstoutside the EDimits. This permits testi ng@

@of the safety valves at high pressure and
emperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The

_ 3 cold setting gives assurance that the valves are OPERABLE
(WSEKTBB'Y v84 > near their design condition. Only one valve at a time will

be removed from service for testing. The g{36 K hour
MOVE 70 exception is based on an 18 hour outage time for each of the
Lee two valves. The 18 hour period is derived from operating
cES experience that hot testing can be performed in this
BA timeframe. L

ACTIONS Al pt MODES lond C )

With one pressurizer safety valve inoperab]ee( restoration
must take place within 15 minutes. The Completion Time of
15 minutes reflects the importance of maintaining the RCS
overpressure protection system. An inoperable safety valve
coincident with an RCS overpressure event could challenge
the integrity of the RCPB.

apor [if both pressurizer safety va

0ae w0t met,y=Spoperables the (LAY must be brought to a MODE in which the /@
requirement does not apply. To achieve this status, the
|l

TN ST must be brought to at least MODE 3 within § h
(o MobE: loandZ, 3 = Epature 1283 i'fdleﬁ

.A.nm coid J&U P
' owed 1S reasonable, based on
operating experience, to reach MODE 3 from full power

conditions in an grderly manner and without challenging

SATlapty s

the (¥ hours allowed is

ANO-Z2YF
N
g
™
=
&
3
iy
(-]
L
<
3

{zNSERT B34-488

(continued)
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<INSERT B3.4-48A>

The parameter value (262°F) does not contain allowances for instrument uncertainty.
Additional allowances for instrument uncertainty are contained in the implementing
procedures.

<INSERT B3.4-48B>
c1

With the required pressurizer code safety valve inoperable, the RCS overpressure

protection capability is significantly reduced and an overpressure event could

challenge the integrity of the RCPB. Therefore, the unit must be placed in a

condition in which the requirement does not apply. To achieve this status, the unit

must be brought to at least MODE 4 with RCS temperature at or below the LTOP
enable temperature within 18 hours.

ANO-11TS INSERT 2/28/2001
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Pressurizer Safety Valves
B 3.4.10

BASES o~
c.! @iow +9Mf€?ackW£i+W ;

ACTIONS (continued% l
reasonable, based onjoperating experience, to reach'MODE 4
QT (69

¢ ~ without challenging QIamD systems. With @RCS

(26T / temperature at or D¢ ow kBN "F, ove brotection is
srovided by LTOP. {The change from MODE 1, ¢, or to MODE 4
reduces the RCS energy (core power and pressure), lowers the
potential for large pressurizer insurges, and thereby
removes the need for overpressure protection by two
pressurizer safety valves.

SURVEILLANCE SR_3.4.10.1

REQUIREMENTS
SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance

requirements of Section XI of the ASME Code
(Ref. @), which provides the activities and the Frequency

necessary to satisfy the SRs. No addition 1 requirements
are specified. @ i P
H2-
AA—N_\

a
%

The pressurizer/safety valve setpoint is 4 1’01"cl
t o £ 1% during

OPERABILITYS however, the valves are reset
the Surveillance to allow for drift.

—~ S ;
le SAR, Section H.Z7.4. _ et

REFERENCES l :f ASME, Bgiler and Pressure Vessel Code, Section III,
@ﬁa Article @, Summer a6y,

3, SAE, 5::4’-‘914 ‘I.g,g:

q' SAR' 58:’(’;04\ 4.31”5 4- \

—— MM ;
S jo CFR S50.30b. I ""'@
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Iy,
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Pressurizer PORY
3.

‘ B 3.4 REACTOR COOLANT SYSTEM/(RCS)
8 3.4.11 Pressurizer Power Operated Relief Valve (PORV)

BASES

BACKGROUND e pressurizer is equipped with three dévices for pressure
relief functions: two American Society of Mechanical
Engineers (ASME) pressurizer safety valves that are safety
grade components and one PORV that i€ not a safety grade
device. The PORV is an electromat) pilot operated valve
that is automatically opened at a/specific set pressure when
the pressurizer pressure increages and is automatically
closed on decreasing pressure./ The PORV may also be
manually operated using contrgls installed in the control
room.

P

An electric motor operated, normally open, block valve is
installed between the prgssurizer and the PORV. The
function of the block vAlve is to isolate the PORV. Block
valve closure is accopplished manually using controls in the
control room and may/be used to isolate a leaking PORV to
permit continued pgwer operation. Most importantly, the
block valve is to e used to isolate a stuck open PORV to
isolate the resu}ting small break loss of coolant accident
(LOCA). Closurg terminates the RCS depressurization and
coolant inventory loss.

The PORV, i¥s block valve, and their controls are powered
from normal power supplies but are also capable of being
powered f#om emergency supplies. Power supplies for the
PORV ar¢ separate from those for the block valve. Powe
supply/requirements are defined in NUREG-0737,
paragfaph III, G.1 (Ref. 1).

The’ PORV setpoint is above the high pressure reactgr trip
sftpoint and below the opening setpoint for the essurizer
afety valve as required by IE Bulletin 79-058 fRef. 2).
The purpose of the relationship of these setppints is to
limit the number of transient pressure increise challenges
that might open the PORV, which, if opened/could fail in
the open position. A pressure increase ansient would
cause a reactor trip, reducing core enepy, and for many
expected transients, prevent the pressdre increase from
reaching the PORV setpoint. The PORY setpoint thus limits
the frequency of challenges from trdnsients and 1imits the
possibility of a small break LOCAArom a failed open PORYV.

(continued)
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/ Pressurizer PORV

B 3.4.11

BASES

BACKGROUND Placing/the setpoint below the pressurizer safety/valve
(continued) openind setpoint reduces the frequency of challesiges to the
valves, which, unlike the PORV, cannot isolated if
were to fail open. The PORY setpoint isAherefore
rtant for limiting the possibility of a gmall break

//&he primary purpose of this LCO is to ensdre that the PORV,

its setpoint, and the block valve are opérating correctly so

the potential for a small break LOCA thfough the PORV
pathway is minimized, or if a small break LOCA were to occur
through a failed open PORV, the block/valve could be
manually operated to isolate the path.

The PORV may be manually operated /o depressurize the RCS as
deemed necessary by the operator/in response to normal or
abnormal transients. The PORV play be used for
depressurization when the presgurizer spray is not
available; a condition that wduld be encountered during loss
of offsite power. Steam genérator tube rupture (SGTR) is
one event that may require Aise of the PORV if the sprays are
unavailable.

The PORV may also be usgd for feed and bleed core cooling in
the case of multiple equipment failure events that are not
within the design basAs, such as a total loss of feedwater.

The PORV functions/as an automatic overpressure device and
limits challenges/to the safety valves. Although the PORY
acts as an overpyessure device for operational purposes,

safety analyses/[do not take credit for PORV actuation, byt]
do take credit/for the safety valves.

The PORV alsd provides low temperature overpressure
protection ALTOP) during heatup and coolidown. LCO 3.A4.12,
"Low Tempefature Overpressure Protection (LTOP) Systém,”
addressey this function.

APPLICABLE The PORV small break LOCA break size is bound
SAFETY ANALYSES speftrum of piping breaks analyzed for plant
8 .

by the
icensing.

at the top of
e pressurizer, the RCS response charactefistics are
different from RCS loop piping breaks; agalyses have been
performed to investigate these characteyistics.

{continued)
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Pressurizer PORV
B 3/4.11

BASES

APPLICABLE The posibility of a small break LOCA through th£€ PORV is
SAFETY ANALYSES reduged when the PORY flow path is OPERABLE and/the PORV

(continued)

PORV, minimizing the possibility of a ghmall break LOCA
through the PORV.

accident mitigation.

Operational analyses that supporf the emergency operating :
procedures utilize the PORV to depressurize the RCS for i
mitigation of SGTR when the pr¢ssurizer spray system is

unavailable (loss of offsite power). FSAR safety analyses
for SGTR have been performed /assuming that offsite power is
available and thus pressurizer sprays (or the PORV) are

available.

The PORY and its block vafve do not satisfy any specific
Criterion of the NRC Polfcy Statement. This Specification
was evaluated using insfghts gained from reviewing

representative probabifistic risk assessments. The PORV and %
its block valve are dfemed important to risk. ;
!

3

Lco The LCO requires £he PORV and its associated block valve to
be QOPERABLE. Thé block valve is required to be OPERABYE so |
it may be used Ao isolate the flow path if the PORV if not
OPERABLE. If Ahe block valve is not OPERABLE, the PPRV may

be used for temporary isolation.

APPLICABILITY

cor¢ and heat removal by the secondary syftem can cause the

{continued)
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Pressurizer
B

BASES l
APPLICABILITY pressure to increase to the PORV opening sgtpoint. !
(continued) essure increase transients can occur any tife the steam

generators are used for heat removal. The most rapid

increases will occur at higher operating pgWer and pressure
conditions of MODES 1 and 2.

Pressure increases are less prominent i
core input energy is reduced, but the BLS pressure is high.
Therefore, the applicability is pertineént to MODES 1, 2,
and 3. The LCO is not applicable in MODE 4 when both
pressure and core energy are decreayed and the pressure
surges become much less significany. The PORV setpoint is
reduced for LTOP in MODES 4, 5, apd 6 with the reactor
vessel head in place. LCO 3.4.1% addresses the PORV
requirements in these MODES.

MODE 3 because the

e e e

CTIONS A.]l and A.
With the PORV inoperable,

the PORV must be restored or the
flow path isolated withif 1 hour. The block valve should be
closed and power must removed from the block valve to
reduce the potential fér inadvertent PORV opening.and
depressurization.

B.] and B.2

1f the block vafve is inoperable, it must be restored to

OPERABLE statug within 1 hour. The prime importance for t
capability to/close the block valve is to isolate a stuc
open PORV. Aherefore, if the block valve cannot be restored
to OPERABLE/ status within 1 hour, the Required Action 5 to
close the block valve and remove power within 1 hour
rendering’ the PORV isolated. The 1 hour Completion
are congistent with an allowance of some time for '
minor groblems, restoring the valve to operation,/and i
estabfishing correct valve positions and restrigting the
time/without adequate protection against RCS
depfessurization.

(continued)
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; Pressurizer/PORV
/ B A.4.11

BASES @ _
ACTIONS C.1 and C.2

(continued)

If the Required Action and associated Comp}étion Time cannot .
be met, the plant must be brought to a MOpt in which the i
requirement does not apply. To achieve his status, the '
plant must be brought to at least MODE/3 within 6 hours and
to MODE 4 within 12 hours. The 6 hours allowed is i
reasonable, based on operating expeyﬁence, to reach MODE 3 :
from full power conditions in an 0 derly manner and without
challenging plant systems. Simildrly, the 12 hours allowed
J is reasonable, based on operati experience, to reach
MODE 4 from full power conﬁi;}bns in an orderly manner and

without challenging plant systems. i

SURVEILLANCE SR_3.4.11.1
REQUIREMENTS

Block valve cycling yérifies that it can be closed if
needed. The basis
Code, Section XI
in the Note, is
closed for isoldtion; cycling could increase the hazard of :
an existing degraded flow path. H

e ot

PORV cytling demonstrates its function. The Frequency of
18 ths is based on a typical refueling cycle and industr,
accefted practice.

e s i bt b

R_3.4.11.3

This Surveillance is not required for plants wit permanent
1E power supplies to the valves.

be provided
the normal

g the valves. The
pical refueling cycle

This SR demonstrates that emergency power
and is performed by transferring power fr
supply to the emergency supply and cyclj

Frequency of 18 months is based on a
and industry accepted practice.

S e e« Amre 1 S, S e

1
I
|
i
!
|
}

// (continued) f
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Aro-579

B 3.4 REfCTOR COOLANT SYSTEM (RCS)

LTOP System
B 3.4.

B 3.4. Low Temperature Overpressure Protection (LTOP) System
BASES
i 7
BACKGROUND Reviéwer’s Note: JFor plants for which the NRC has proved

P setpoints bysed on non-1
thodology, a
following Ba

must be revi

0C

50, Appendix G

211owed in NRC fGeneric Letter 8841, the

d accordingly.

approved exemplions.

5 be OPERABLE
o it Xhe capacity and a
pressure relieflca acity requ

Ve
The LTOP GEEEEEDcontrols'RCSipréssure at low temperatures so
the integrity of the reactor coolant pressure boundary
(RCPB) is not compromised by violating the pressure and
temperature (P/T) requirements of 10 CFR 50, Appendix G

o7 providim such protection

combinations for

Reference 1 limits.

The reactor vessel is the 1imiting RCPB component

. LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," provides the allowable

pressure and temperature during
cooldown, shutdown, and heatup to keep from violating the

The reactor vessel material is less tough at reduced

temperature

s than at normal operating temperature. Also, as

vessel neutron irradiation accumulates, the material becomes

less resistant to pressu
(Ref. 2). RCS pressure must
temperature is low and ety
is increased.

Operational maneuv

be mai

re stress at low temperatures

ntained low when

be increased only as temperature

ering during cooldown, heatup, or any

anticipated operational occurrence must be controlled to not
violate LCO 3.4.3. Exceeding these 1imits could lead to
brittle fracture of the reactor vessel. LCO 3.4.3 presents
requirements for administrative control of RCS pressure and
temperature to prevent exceeding the P/T limits.

This LCO provides RCS overpr
applicable MODES by ensuring

minimum coolant addition capability. The

relief valve RV)¥1ift setp
pressurizer coolant level at
RCS depressurized and with an

RCS vent sufficient/size - to
handle the limiting,transienty T0P

essure protection in the

an adequate pressure relief

ires
oint
or bel

=2

the/(power operated)
reduced and
a maximum 1imi

or the

L N RCS pressure,

(continued)
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BASES

LTOP Syst
B 3.4.% @/

BACKGROUND

(continued)

D increase, allowing the operator time to stop the increase.

{ :JQRV Reguirements

The LTOP approach to protecting the vessel by limiting
coolant addition capability GIYows amaxipum of [one] makeup)
requires deactivating HPI, and iso ating the core

ood tanks (CFTs).
an E

Should HPI{pump inject on an HPI actuation,
the pressurizer level and EDRV or another RCS ventlgapebt)
revent overpressurizing the RCS. [Fven with g '

T ressyrizer Jevel ’Iprovides a compressible vapor
space or cushion (either steam or nitrogen) that can
accommodate a coolant insurge and prevent a rapid pressure

e DRV, with reduced 1ift setting, or the RCS vent is the
overpressure protection device that acts as backup to the
operator in terminating an jncreasing pressure event.

With HPI deactivated, the ability to provide RCS coolant
addition is restricted. To (DEFAnceANe PUSSIBIE Nged for
coolant addition, the LCO does not require theMakeup §¥<ten
to be deactivated. Due to the lower pressures associated
with the\LTOP MODES and the expected decay heat levels, the
akeup G¥Steny can provide flow With Lhe DPERAPLL RaRElp punpd
through the makeup control valve.

As designed for the LTOPjoyets Each PRy is signaled to
open if the RCS pressure dBE
actuation circuit. The LTOP actuation circuit monitors RCS
pressure and determines when an overpressure condition is

-

approached. When the monitored pressure meets or exceeds

the setting, the EDRV is signaled to open. Maintaining the
setpoint (MZMA - TImrE—or e Il ensures the

Reference 1 Jimits will be met in any event analyzed for

LTOP.

{continued)
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<INSERT B3.4-57A>

ANO-1ITS

As indicated in Reference 3, the deactivation of HP! injection capability, along with
the LTOP alarms, provides sufficient basis for excluding the inadvertent actuation of
HP! as a design basis event. Additionally, the CFT controls preclude the inadvertent
mass input from the CFT. Finally, maintaining the pressurizer level to prevent
operation in a water solid condition with the RCS pressure boundary intact

INSERT 2/28/2001



LTOP Syst
B 3.4.% &

<
M
D
=
BASES
BACKGROUND
(continued)

RCS Vent R

cRT P
TS E The vent path(s) must be above the 1év
B3 4-SBA SatTor coolant, so as not to drain the RCS when open.

equate pressure e

iremen may be provided by

edit

aDdl) it

ped i41C il4tie 0 0 e D
o capable of relieving the flow of the
ent and maintaining pressure below

be provided by

ne wele

P transi

The required vent capacity ma
Accep valkle ®CS ve X pak

:f-(ao?*\g-Q we f

pAee FYOw_capacity; 11 re

removing a pressurfier satety vaive, oéking the
pen

open position and disabling its block valve in the o
osition, or similarly establishing a vent by
T o

nNe Aein Dg
1imiting LTO
P/T limits.
one or more vent paths.

-

aNew? H

HO

e N

APPLICABLE
SAFETY ANALYSES

TNSERT
B3.4-S&B

TNSERT
23.4-S&C

TOSERT
R 2.U-$ED

)

H©

safety analyses
can be adequately protected against
transients during shutdown. .
RODE—4—withRCy teMmperature §

overpressurization
S 1, ¢,7and 3, and A

%gﬁ_ﬁ_"_@
(Re ) demonstrate that the reactor vessel
DE

fety valves will preven RCS pressupe” from
o the Reference 2 limits. i 831°F. and e
below, Gverpressure p evention fafls to an O BLE PORV afid
level in the pressuri ;
of

a resAricted coolj
: and a sufffcient size

2 1imited/oOverpressur relief ca:a-'lit .
‘___’—————’\a\
The actual temperature at which the'pressure e \
174 7ve) falls below the pressurizer safety valve m

setpoint increases as vessel material

nressurized R
ese medl

n e
curves are revis
ensure that its
The ERV s P Y- necf::a..r:\l:

- urizing

Bhedb-Fdin SRt

(continued)
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<INSERT B3.4-58A>

removing a steam generator (SG) primary manway, removing a SG primary hand
hole cover, removing all control rod drive top closure assemblies (excluding reactor
vessel level probe), or removing a pressurizer manway.

<INSERT B3.4-58B>

The pressure and temperature limits are derived from fracture mechanics analyses.
Transients are then evaluated to determine a required ERV setpoint and other unit
conditions that will ensure that the P/T limits are not exceeded.

Fracture mechanics analyses (using the safety margins of Reference 8) established
the temperature of LTOP Appilicability at 262°F. Above this temperature, the
pressurizer safety valves provide the reactor vessel overpressure protection.

<INSERT B3.4-58C>

P/T limits are periodically determined using neutron fluence projections and the
results of examinations of the reactor vessel material irradiation surveillance
specimens. The Bases for LCO 3.4.3 discuss these examinations. For the current
limits, vessel materials are assumed to have a neutron irradiation accumulation
equivalent to 31 effective full power years (EFPYs) of operation.

<INSERT B3.4-58D>

ANO-11TS

at low temperature result in either excessive mass input or excessive heat input.
Such transients include: HPt actuation, CFT discharge, energization of the
pressurizer heaters, failing the makeup control valve open, loss of decay heat
removal, starting a reactor coolant pump (RCP) with a large temperature mismatch
between the primary and secondary coolant systems, and addition of nitrogen to the
pressurizer. Without controls, HPI actuation and CFT discharge would be transients
that result in exceeding P/T limits within the 10 minute period in which time no
operator action can be assumed to take place. For the remaining events, operator
action after that time precludes overpressurization.

INSERT 2/28/2001



Ano-311

BASES

LTOP Syst
B8 3.4:??5 (::> N

APPLICABLE
SAFETY ANALYSES
(continued)

TNSERT
23.4-S9A

transients that
i < 10 minutes, in
to take place. In

time precludes

is adequate, or the
exceed P/T limits.

(The ToiTowing are required/uring the LTOP MODES to ensur 1

a. Deactivating but [one]l makeup pump;

b. Deactivatipd HPI; and

c. lmmobiljZing CFT discharge isolation ¥alves in their "fi:i)
v closeg/positions.

The Refefence 3 analyses demonstrate
RCS prgssure below limits when only/0one makeup pump is

actupted. Consequently, the LCO a1lows only [one] makeup
to be OPERABLE in the LTOPMODES.

e PORV can maintain

ince the PORV cannat do thi
vent cannot do this for ey
the HPI actuation circui
isolated.

The isolated CFTs
and the valve pow

for one HPI pump and the RCS
one pump, the LCO also reguire:
deactivated and the CFTs

st have their discharge valves cloged

The analyses sh
narrower RCS

The vessel mat
a neutron irradiation accumul
effective full power years (EF

als were assumed to
on equal to
s) of operation.

(continue
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<INSERT B3.4-59A>

ANO-1ITS

This specification prevents exceeding the P/T limits by: 1) limiting the capability for
rapid mass input to the RCS; and 2) ensuring that adequate vent capability exists to
accommodate inadvertent mass or energy addition to the RCS. Pressurizer level is
also limited to ensure that increasing pressure during a transient will be slow enough
to preclude exceeding pressure limits within the 10 minutes assumed to be required
for operator action to mitigate the transient. Mass input into the system is limited by
disabling HPI (with specific exceptions) and by deactivating pressurized CFT
discharge isolation valves in the closed position with their power breakers open (with
specific exceptions). The analyses demonstrate that HPI transients involving one
HPI pump can be accommodated by the ERV without exceeding the maximum
aliowable pressure.

The ERV setpoint is determined by modeling LTOP performance assuming the most
limiting LTOP transient of a makeup control valve failing open. Pressure overshoot
beyond the setpoint resulting from signal processing and valve stroke times is
considered. The resulting ERV setpoint ensures the reference 1 limits will not be
exceeded.

Vent capability is required to ensure that the maximum allowable pressure is not
exceeded in the event of full opening of the makeup control valve while one makeup
pump is running. Acceptable vent paths have adequate capacity at a system
pressure of 100 psig which is less than the maximum RCS pressure on the P/T limit
curve in LCO 3.4.3.

INSERT 2/28/2001
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[} B 3.4
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2 % ©
BASES
APPLICABLE This LCO wi
SAFETY ANALYSES e is < [283]°F.
(continued) reak LOCA in LTOP

The fracture i at the vessel i§—i7*\\
. protected wifel i open at < [555] psig..” The
o setpoin the performance of the LTOP
‘ Syste i

of one pump, These anglyses
oot and undershoot beyo
esulting from signal pratessing and
The PORV setpoint at below the

for compliiance when//
the LTOP analysis .~
dically modified as ihe
ess, decreases due to
tron irradiation. Revised P/T
on fluence prgéctions and
tor vessel material
es for LCO 3.4.3

The P/T limits are peri
k6 vessel material tou

The-OBRV is [Cifisidered an active component. Therefore, its
failure represents the worst case &single active

failures 77,5 C7oP —Cea\'\:ﬂs/./'

Analyses of operator
leve! must be mai

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

With the RCS depfessurized, analyses,
{0.75] square Anches is capable of Mitigating the transi
resulting frph full opening of t makeup control valv
fkeup pump- is providing RCS makeup. The cabacity

of a vent £his size is greater/than the flow resultixg from
this credible transient at 190 psig back pressure, i
c essure on the P/T 1imdt curve in

RCS vent size will/also be re-evaluated
ofch time P/T limit ¢lrves are revised bas
3f the vessel materdal surveillance.

KJ' F(pﬂ%§)
Thevven passive and @E}not subject to active failure.
paﬁks oxe

The LTO satisfies Criterion 2 of

SEatems:

FAatenan (70 CFR $0.26 Ref. ) |

LCO The LCO requires an LTOP System OPERABLE with a limited - _
coolant input capability and a pressure relief capability. -
To limit coolant input, the LCO requires @:\

the HPI deactivated, and the CFT discharge
\ isolat ps closed '
A‘e&b+lVL+eA . relief,

780y For pressure

r compliance
on the resu]tsl

Anlo-344

Deio g
setting
vent es

TWSERT
B34-6tA

LN

The PORV is OPEBABLE when its block

i at < [555] psig @
ability to gofien at that setpoip
availablefo the two valves

{ive is open, its 1i
nd testing has proven j
and motive power is
#fd their control circuifs.

-

(continued)
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<INSERT B3.4-61A>

the LCO requires the pressurizer coolant level to be below a level which represents
a water solid condition, and the ERV OPERABLE with a lowered lift setting or the
RCS depressurized and a vent established.

HPI deactivation requires that the motor operated valves be closed and the opening
control circuits for the motor operators disabled. CFT isolation requires the CFT
discharge valves to be closed and the circuit breakers for the motor operators to be
opened.

The HPI deactivation and CFT isolation requirements are modified by five Notes.
Note 1 indicates that the requirements are not applicable during ASME Section X
testing. This exception provides for required testing during these shutdown
conditions rather than at power when the HP1 and CFTs are required to be
OPERABLE for the ECCS function. Note 2 indicates that the requirements are not
applicable for the HP| deactivation during fill and vent of the RCS. The HPI pumps
are used for this normal makeup function and must be available. Specific
procedural controls are provided to prevent overpressurization during this activity.
Note 3 indicates that the requirements are not applicable for the HPI deactivation
during emergency RCS makeup. This exception is necessary to enhance the
response capability to a loss of decay heat removal event without violating the TS
(Ref. 10). Note 4 indicates that the requirements are not applicable for the HP!
deactivation during valve maintenance. This exception allows maintenance to be
performed during these shutdown conditions rather than at power when the HPI is
required to be OPERABLE for the ECCS function. Note 5 states that CFT isolation
is only required when CFT pressure is more than or equal to the maximum RCS
pressure for the existing RCS temperature, as allowed in LCO 3.4.3. This is
acceptable since the CFT can not be the source of an overpressurization event
when its pressure is less than the allowable RCS pressure.

The pressurizer is considered to represent a water solid condition when coolant
level is > 105 inches, when RCS pressure is > 100 psig, or > 150 inches, when
RCS pressure is < 100 psig. Although a vapor space still exists with pressurizer
level above these values, from an analytical point of view, the unit is considered to
be water solid. These parameter values contain allowances for instrument error.

The pressurizer level requirements are modified by two Notes. Note 1 indicates that
the requirements are not applicable during operation allowed by the Emergency
Operating Procedures (EOPs). This exception provides for use of the “feed and
bleed” process when necessary as determined by the EOPs. Note 2 indicates that
the requirements are not applicable during RCS hydrotesting. Specific procedural
controls are provided to prevent overpressurization during this activity.

ANO-1ITS INSERT 2/28/2001
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BASES

LTOP System

B 3.4.% @

Lco F:Eﬁzﬁ;>de::5;degzed R
(continued) with an arex’of at e

APPLICABILITY

(1£2°F) does not tontern
allowances fb’)"5+7“”‘"1
Unrerv(amf)/o AJJ' tronai
allowanres for ,‘/)j‘ffumm
tncertainiy € oomtasned
in the l'n)/l"’e"*mj
jroceducés,

—

7

e

Cloith )

This LCO is applicable in MODE 4Rcsm
emperature & <57} F, in MODE 5, and in MODE 6 when the
reactor vessel head is on. The Applicability temperature of

*F is established by fracture mechanics analyses. The
pressurizer safety valves provide overpressure protection to
meet LCO 3.4.3 P/T limits above [283)'F. With the vessel
—overpressurization is not possible.

LCO 3.4.3 provides the operational P/T 1imits for all MODES.
LCO 3.4.10, "Pressurizer Safety Valves,"” requires the
pressurizer safety valves OPERABLE to provide overpressure
protee;ion during MODES 1, 2, and 3, and MODE 4 above

ACTIONS

0 ur more makeup pump apable of injecting intg the
§r if the HPI is activyred, immediate actions ar,
fuired to render the ojfier pump(s) jnoperable or Ao
deactivate HP1. Emphasfs is on jmmediate deactiydtion
because inadvertent A jection with [one] or mo HPI pump
OPERABLE is the eyeht of greatest significangé, since it
causes the greajdst pressure increase in shortest time.
Also, the veny/cannot mitigate overpress
injection o even one HPI pump.

Reduired Action A.l is modi ed by a Note that pe
pumps capable of RCS inje i

(continued)

BWOG STS

B 3.4-62 Rev 1, 04/07/95



<INSERT B3.4-62A>

OPERABLE pressure relief capability may be provided by an OPERABLE ERV, or
by depressurizing the RCS and providing an altemate RCS vent path. For the ERV
to be considered OPERABLE, its block valve must be open, its lift setpoint must be
set at < 460 psig, testing must have proven its ability to open at that setpoint, and
motive power must be available to the ERV and its control circuits. With the RCS
depressurized, acceptable alternate vent paths include removing a pressurizer
safety vaive, locking the ERV in the open position and disabling its block valve in
the open position, removing a SG primary manway, removing a SG primary hand
hole cover, removing all control rod drive top closure assemblies (excluding reactor
vessel level probe), or removing a pressurizer manway.

ANOC-1 ITS INSERT 2/28/2001
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LTOP System
B 3.4.

&

BASES

ACTIONS
(continued)

ithin 1 hour only when
maximum RCS pressure

fully 1nJected Depressurizing the CFTs below t
limit of [555] psi i
in the same eveni/

these actiyfties can be accomplished ip“these time periods
and on epdineering evaluations indicafing that a limiting
k&IOP eveht is not likely in the allbwed times.

<¢A" z.!: and B.z') not within it

t’p,q,u#éci iwan s
With the pressurizer level(mgre 1han [ZZU1ANChED, the time @ -
for operator action in a pressure increasing event is
reduced. The postulated event most affected in the LTOP
MODES is failure of the makeup control valve, which fills
the pressurizer re]ative]y rapidly. Restoration is requirec

within 1 hour.
If restoration within 1 hour 1n2e1ther case cannot be

accomplished, Required Actions 33D and £72 must be performe
within 12 hours to close the makeup control valve and its
isolation valve. These Required Actions limit the makeup
capability, which is not required with a high pressurizer
Tevel, and permit cooldown and depressurization to continue
Heatup must be stopped because heat addition decreases the
reactor coolant density and increases the pressurizer level

The Completiof Times are based on operatifig experience tﬁjﬁ//

The Compietion Times again are based on operating experien
that these activities can be accomplished in these time
periods and QpZ€ ' : e ind i

Yimiting LTOP transient is not llkely in the a oued times

el 7

(continu
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B 3.4
BASES
C.‘ awnd D)
ACTTONS reguired ERV
(continued)
With the

inoperable, overpressure/relieving capability
is lost, and restoration of the within 1 hour is
required. If that cannot be accomplished, the ability of

the Makeup System to add water must be limited within the
next 12 hours.

If restoratxon cannot be completed within 1 hour, Required

HeZ) must be performed to
11m1t RCS water additlon capabxllty Makeup is not

deactivated to ma1ntaln the RCS coolant level. Required
[ Fand ced_Ackron o7 reqmr@reducmg the

| to (W inchex: » g0y

37 (:irT:.(r1;;;4"%ﬁi"éﬁﬂ‘gdalﬁi"giisa;

Th1$ makes the available makeup water volume

1nsuff1c1ent to exceed the LTOP limit by a makeup control
valve full openingt

ﬂ'5 /’40‘”':7[6’/ n/a/ue
Joes conTuin allowances
for /nsv’rumeﬂ'f ersols

Mo add; Fronal Oflﬂwam«vs Par%

lﬂsffumtn* Grror af y
fe ui”sed 41N the /,n/)/(men7

P/OC?A“’ej

These Completion Times also consider these activities can be
accomplished in these time periods. A limiting LTOP event
is not likely in those times.

\) testing or maintenance can only be performed at
Such activity is permitted if Required

Juseu
One op/more vents/may be used,” A vent size f > [0.75]
B3.4- ("m squ e inches i i
batkpressure
accommodates i
{continued)
BWOG STS B 3.4-564
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<INSERT B3.4-64A>

With the LTOP requirements not met for any reason other than cited in Condition A
through D, action must be initiated to restore compliance immediately. The

immediate Completion Time reflects the urgency of quickly proceeding with the
Required Actions.

ANO-11TS INSERT 2/28/2001
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LTOP System
B 3.4.

BASES

ACTIONS {continued)

RV has a larger arex’and may be used for ventifig by

This size RCS vent Adr the PORVs a vent cannot Maintain RCS
pressure below LYOP limits if the HPI and CEY systems are
inadvertently aftuated. Therefore, verifijcation of the
deactivation/0f two HPI pumps, HPI inje jon, and the CFTs
must accompany the depressurizing and
systems Are required deactivated by the LCO, SR 3.4.12.1,
SR 3.4712.2, and SR 3.4.12.3 requjre verification of their,
jvated status every 12 houps.

INSERT
23.4-bSA these time periods and

engineering evaluation
ansient is not likely ip

enting. Since these

SURVEILLANCE
REQUIREMENTS

T O LT IONPVALYES 4rS

: - ese surveillances ensure the
minimum coolant input capability will not create an RCS
overpressure condition to chailenge the LTOPSH Ao The
Surveillances are required at 12 hour intervals.

The 12 hour intervals are shown by operating practice to be
sufficient to assess (COpETL i Tor TFLENLAD
a3etiof) and verify operation within the safety analysis.

0] inches by
obsgfving control room other indicatiops” ensures a
hion of sufficient

The 30 minute veillance FrequefCy during heatup &nd
cooldown musg/be performed forthe LCO Applicabiity period
when tempepdture changes cap/cause pressurizer/level

(continued)
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<INSERT B3.4-65A>
SR 34.11.1

Verification of the pressurizer level at at < 105 inches when RCS pressure is

3.4B-19 > 100 psig or < 150 inches when RCS pressure is < 100 psig, by observing control
room or other indications ensures that the unit is not in a water solid condition and
that a cushion of sufficient size is available to reduce the rate of pressure increase
from potential transients (Ref. 3).

The 30 minute Surveillance Frequency during heatup and cooldown must be
performed for the LCO Applicability period when temperature changes can cause
pressurizer level variations. This Frequency may be discontinued when these
evolutions are complete, as defined in unit procedures. Thereafter, the Surveillance
is required at 12 hour intervals.

These Frequencies are shown by operating practice sufficient to regularly assess
indications of potential degradation and verify operation within the safety analysis.

ANO-11TS INSERT 2/28/2001
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LTOP Syst
B 3.4.??5 (:::)

BASES
SURVEILLANCE M_@A ‘
REQUIREMENTS .
variations. is Frequency may be disco nued when the “\
ends of th conditions are satisfied,/as defined in plant
procedures. Thereafter, the Surveilldhce is required at
12 hourAntervals.
These Frequencies are shown b perating practice sufficien
regularly assess indicatighs of potential degradation
TSERT verify operation within the safety analysis.
23.4 -GOA
SR_3.4.12.5
Verification that the PORV block valve is opex’ensures a
2 PORY. This is required at/12 hour

flow path to
intervals.

The interval has been shown by operatihg practice sufficient
to regdiarly assess conditions for btential degradation and
verify operation is within the safety analysis.

SR_3.4.12.6

When stipulated by LCO 3.4.12.b, the
[0.75] square_inche$ musi be ve ifie
protection.

For a ve not locked open, the Freguency

is every 12 hours. [ For @ locked open, the required vent

Frequency is every )31 days. . poth
?td’\» Sve comsideced odeguate based o

(Bgathyf ghe)Frequency intervals gopsider)
0 determine ad '

RCS vent of g
(] _’

. onen

@G pressureé

reied a:fa\oi\?*g

~ TEST is peQuired withins{12] hours
T - " RCS tempepafure to < [283TF and ev
ga ! {fter to ensdr tpoift 1s propep/tor
- e
()
(continued)
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3.4B-11

<INSERT B3.4-66A>

ANO-11TS

SR3.4.11.4

OPERABLE pressure relief capability must be provided to prevent
overpressurization due to inadvertent full makeup system operation. Such a vent
keeps the pressure from fuil makeup flow within the LCO limit. OPERABLE
pressure relief capability may be provided by an OPERABLE ERV, or by
depressurizing the RCS and providing an altemate RCS vent path.

For the ERV to be considered OPERABLE, its block valve must be open, its lift
setpoint must be set at < 460 psig, testing must have proven its ability to open at that
setpoint, and motive power must be available to the two valves and their control
circuits. The parameter value of 460 psig does not contain allowances for
instrument uncertainty. Additional allowances for instrument uncertainty are
contained in the implementing procedures.

With the RCS depressurized, acceptable alternate vent paths include: a) removing
a pressurizer safety valve; b) locking the ERV in the open position and disabling its
block valve in the open position; ¢) removing a SG primary manway; ¢) removing a
SG primary hand hole cover; d) removing all control rod drive top closure
assemblies (excluding reactor vessel level probe); and e) removing a pressurizer
manway.

INSERT 2/28/2001
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LTOP System

B 3.44{ft:> (ii:) )

BASES

SURVEILLANCE

{continued)
REQUIREMENTS

temperature ovefpressure event during”the time.
Freguency is/based on industry ac
acceptablesby experience with e

@U &ﬁ@VﬁWﬁ \ogic, \IKC{U-AI'Mﬁ 4‘14.6@

The performance of a CHANNEL CALIBRATION is required every 5
)dQSIImonths. The CHANNEL CALIBRATION for the LTOPYsetpoint ,{i::>

3581/

{::) ensures that RV will be actuated at the appropriate
pressure by verifying the accuracy of the instrument

string. The calibration can only be performed in shutdown.
Frequency considers a typical refueling cycle and

industry accepted practice.

REFERENCES 1. 10 CFR 50, Appendix G.

2. Generic Letter 88-11.

TuUSERT
R3.U-6TA
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<INSERT B3.4-67A>
3. ANO-1 LTOP Safety Evaluation Report (1CNA058302) dated May 5, 1983.

4. Response to NRC Request for Additional Information (1CAN117608) dated
November 15, 1976.

5. Response to NRC Request for Additional Information (1CAN127602) dated
December 3, 1976.

6. Response to NRC Request for Additional Information (1CAN037716) dated
March 24, 1977.

7.  ANO-1 License Amendment Request (1CAN119608), dated November 26,
1988, and Operating License Amendment 188, (1CNA039703) dated
March 14, 1997.

8. ANO-1 Request for Exemption (1CAN119608), dated November 26, 1996, and
Exemption from Requirements of 10 CFR 50.60, (1CNA038702) dated March
12, 1997.

9. 10 CFR 50.36.

10. ANO-1 License Amendment Request (1CANQ59008), dated May 22, 1990,

and Operating License Amendment 138, (1CNA119002) dated November 1,
1990.
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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
BACKCROUND Components that contain or transport the coolant to or from

the reactor core make up the RCS. (Compone n e) R
ng, 50 , r;ngi}% or oaw,/‘ edvt

connecting sys

During plant 1ife, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration.

The purpose of the RCS O erational LEAKAGE LCO is to limit L
i Eﬁ sepge_at) LEAKAGE from these eht
sources to amounts that do not compromise safef®. This LCO

specifies the types and amounts of LEAKAGE.
allowable) ® 4 '@

TAY Section 14 _GoTER 50 Appepdix A), GOC 30 (Ref. 1), requires means for

SR, Settion | detecting and, to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45 @ _

(Ref. 2) describes acce table for selecting Leakage

ction Systems & Kelereunce 2 proviaes a comparcison 4

AMO-LT RES Teak detection systems +e Reguladrwy Guide 1. u< (ch. FAYN

The satety signiticance 0 LEAKAGE varies widely

depending on its source, rate, and duration. Therefore,

ant LEAKAGE into_the

lickly separatingsthe

ntified/LEAKAGE }5 @J/'—/'
rovidgZquantitayfve infoymation t the
allowipd them to Xake co?é{"lt‘ive acion sholld a
Feactor detrimental to the safety’of the fdcilitysand the
bu‘\\Ai\AS
A limited amount of leakage inside[cgntaipment)is expected edit

from auxiliary systems that cannot be made 108%) leaktight.

Leakage from these systems should be detected, located, and )
Isolated from the romtainpent)atmosphere, if possible, to edit
not interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant
sressure boundary (RCPB) from degradatiogclané~tne C ik
seTing, in«ddition ;& preve va
and yGiation ease assufiption
The consequences of violating this
of a loss of coolant accident (LOCA). However, (
eMt

TALreas g Sue prolaailiky

(continued)
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RCS Operational LEAKAGE

B 3.4.13
BASES
BACKGROUND the ability/to monitor leakage provides advance warning to i
(continued) permit shutdown before a LOCA occurs. This advantage edit
has been shown by "leak before break” studies.
APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses

SAFETY ANALYSES do not address operational LEAKAGE. However, other
operational LEAKAGE is related to the safety analyses for
LOCA; the amount of leakage can affect the probability of
such an event. The safety analysis for an event resulting it
in steam discharge to the atmosphere assumes. 1 gpm primary eo
to secondary LEAKAGE as the initial condition.

Primary to secondary LEAKAGE is a_factor in the -.;gvfaéioac+vvcf5
releases (opSideftoptainment) resulting from a steam line
break (SLB) accident. 1o a Jesser extent, other accidents
or transients involve secondary steam release to the
atmosphere, such as a steam generator tube rupture (SGTR).

The leakage contaminates the secondary fluid.

a&@c
edix

The éAR (Ref. analysis for SGTR assumes the contaminated et
secondary fluid is-only briefly released via safety valves

and the majority is steamed to the condenser. The.l gpm

primary to secondary LEAKAGE is relatively inconsequential.

safety analysis for the SLB accident assumes 1 gpm primary
to secondary LEAKAGE in one generator as an initial
1ting from the SLB

condition. The dose consequences resu
TNSERT accident are well within the limits defined in 10 CFR 100. - J/@,
R 3.4-49R RCS operational LEAKAGE satisfies Criterion 2 of —
)0 CFR $0.36 (Rek b)), _,\@,
Th MOBES fend 2, @ {: Fe S0.36 (Re .."’}j

JINSERT B3U-GanS -
t . -
Lco ¢ RCS operational LEAKAGE shall be limited to:

a. Pressur ndar KAl

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

(continued)
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<INSERT B 3.4-69A>

RCS leakage detection capabilities and methods are identified and discussed in SAR

Section 4.2.3.8 (Ref. 5) and in the Bases for LCO 3.4.15, “RCS Leakage Detection
Instrumentation.”

<INSERT B 3.4-69A>

In MODES 3 and 4, RCS Operational Leakage satisfies Criterion 4 of 10 CFR 50.36.

ANO-1ITS INSERT 2/28/2001



Cou*ro“eé\ reackor coolawt P@\
CREPD seal water }ea\:oQ-{
RCS Operational LEAKAGE

(bleed o€ s o normal Quuc#:onx 8 3.4.13
QA 15 oY cousidered as LEALAGE,

BASES \
LCo degradation of the RCPB. LEAKAGE past seals and
(continued) gaskets is not pressure boundary LEAKAGE.

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
air monitoring and €ORTRINGRNT Sump edit
el monitoringfequipment can detect within a

reasonab'le time period. Violation of this LCO could

result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary. e&—

c.  ldensities Lioce Aot

Up to 10 gpm of identified LEAKAGE is considered

allowable because LEAKAGE is from known sources that

do not interfere with detection of (QgentiTied) LEAKAGE

and is well within the capability of the RCS makeup

S stem Identified LEAKAGE includes LEAKAGE to the
(contxinaen?) from specifically known and located €5 t

reactor
Bwiidns wq

es, but does not include pressure boundary eolu:
; and LEAKAGE - N\ _— 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.

\ “ﬁL\Kouﬁ(\. G 5(:
4o the Secandarg
§9stem

imit for identified

(O q T@Primar to Secondary |EAKAGE through Any One SG
v,O ™ —
Bp\) The JL ﬂ gallon per da }‘Hmit on one SG (allecates e

Y
ﬁ 3 mary to ndar AKAG
@ 1y between~tfie two gepersfors. ~®

< /NSERT
B 3.4-704A
{continue:
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<INSERT B 3.4-70A>

is intended to assure timely shutdown of the plant for appropriate corrective action
before rupture of the steam generator tube(s) occurs under normal operating or
postulated accident conditions. These limits also serve to provide added assurance
that the dosage contribution from tube leakage will be limited to a smail fraction of
10 CFR 100 (Ref. 7) limits for a design basis steam generator tube rupture or main
steam line break. Primary to secondary LEAKAGE must be included in the total
allowable limit for identified LEAKAGE.
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

rhe LEACALE Lamits ert cecuiced berouse
APPLICABILITY In MODES 1, 2, 3, and 4,at gntial tor RCP i3 IR
greatest,WHEn (the Ts pressurized awd ear

In MODES S and 6, LEAKAGE limits are not required because
the reactor coo]ant pressure is far lower, resulting in
lower stresses and reduced potentialf for LEAKAGE.

3.‘/.5 -2

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"

measures leakage through individual-? V) and can impact

Vs in series in each isolated line,

leakage measured through one PIV does not result in RCS @ hit
LEAKAGE when the other is leaktight. If both valvesfleak

and result in a loss of,mass from the RCS, the loss must be ek
included in the allowabie)identified LEAKAGE.
“(olant)

ACTIONS Al

E.CS pressure
'\.n ; solotiowm \/a(dfl(PN’>

1fUniBentiTied LEAKAGE , JAentified [FARAGE , a0 primary to
@ secondary LEAKAGE @Fd in excess of the LCO limits, the
AKAGE must be reduced to within limits within 4 hours.
This Completion Time allows time to venfy leakage rates and
@hetr_jdentity unigeni i red_LERRAGE o) reduce LEAKAGE to
be shut down. This
action is necessary to prevent further deterioration of the

TNSERT RCPB.

@3,“'7)’1 4’\0 Eogwfeé flc\"w\ &\\A ossociad el
M} Coneple tiom T.w, of Covdition A o+ B s not met,

primary to
Secondaryy

ebit

brought to lower pressure conditwns to reduce the severity
of the LEAKAGE and its potential consequences. The reactor
must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.

The Completion Times allowed are reasonable, based on
operating experience, to reach the required conditions from

,_kfu‘n power conditions in an orderly manner and without
challenging (pYany systems. In MODE 5, the pressure stresses
acting on the RCPB are much lower and further deterioration
is much less likely.

(continued)
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<INSERT B3.4-71A>

B1

If unidentified LEAKAGE, or identified LEAKAGE, or both, are in excess of the LCO
limits, the LEAKAGE must be reduced to within limits within 18 hours. This
Completion Time allows time to verify leakage rates and either identify unidentified
LEAKAGE or reduce LEAKAGE to within limits before the reactor must be shut
down. This action is necessary to prevent further deterioration of the RCPB.
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

SURVEILLANCE SR_3.4.13.1
REQUIREMENTS

Verifying RCS LEAKAGE within the LCO limits ensures that the
integrity of the RCPB is maintained. Pressure boundary

LEAKAGE would at first appear as unidentified LEAKAGE and
@m be positively identified by inspection. s edit
Uent 1I57€0 [ERRAGE—tng 1aentits ete ined
: b

. The RCS water inventory balance must be performed with the
<INSEQT B3.4-724 ditions
eSSyre. erefore,, this SR is not required to -

< INSERT B3.4-728 Tt 4; % L@

G MNete (s cdded = ——
G Llowing 1Lt YEp

Steady state operationfis rTeqUired to perform a proper water
(ie, ot or

inventory balancef)¥calculations during euvering are not
useful aﬂu:)n'requir e SyevBillan T h.r' met when )
st establiShed./ For RCS operati onal LEAKAGE
neer 2155 P"ﬁ) etermination by water inventory balance, steady state is

defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and
RCP pump seal injection and return flows.

An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the systems

at monitor the ROAEEInmeny atmosphere radiocactivity and Ly
rEntaTnment) sump level. These leakage detection systems e
are specified in LCO 3.4.15, "RCS leakage Detection
Instrumentation.”

The 72 hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of ear ‘

SR_3.4.13.2

This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam

(continued)
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<INSERT B3.4-72A>

(stable temperature, power level, pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows)

<INSERT B3.4-72B>

The 12 hour allowance provides sufficient time to coilect and process all necessary
data after stable unit conditions are established.
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RCS Operational LEAKAGE

B 3.4.13
BASES
SURVEILLANCE SR__3.4.]13.2 (continued)
REQUIREMENTS

Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity, even though this
Surveillance cannot be performed at normal operating
conditions.

W — et~ — N\‘
{SAR, Section LH)
REFERENCES 1. (10-CFR S0 Fppengrf A} GDC 30.

2. Regulatory Guide 1.45,¥May 1973.

\‘ @ mn, Chapter

Inlormation Submidal - me’san'so—n o{ Ao -(
RES leak Netection S\f&ws to Eejula+a¢5

Guide LUS (ICAN 108607Y, dated Octubes U 1586,

v

Reactor Coolant
Pressuce ‘Eom\clafbj
Leakage Detection

System S ,

3,

S. SAR, Section 4.2.3.%.
L., 10 CFR $0.36.

1. 10 CFR /00,
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RCS PIV Leakage

B 3.4.14
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage
BASES C’i”“swe solakion valves (PIVE\ are ‘dentikicd un Referewce L

BACKGROUND

normally closed valves in series within the RCS pressure
boundary that separate the high pressure RCS from an
attached low pressure system. During their lives, these
valves can produce varying amounts of reactor coolant
leakage through either normal operational wear or mechanical
deterioration. The RCS PIV Leakage LCO allows RCS high
pressure operation when leakage through these valves exists
in amounts that do not compromise safety.

TwsERT >/ The PIV leakage limit applies to each individual ¥

B2.4-MA Leakage through both series PIVs in a line must be included
as part of the identified LEAKAGE, governed by LCO 3.4.13,
"RCS Operational LEAKAGE." This is true during operation
only when the loss of RCS mass through two series valves is
determined by a water inventory balance (SR 3.4.13.1). A
known component of the identified LEAKAGE before operation
begins is the least of the two individual leakage rates
determined for leaking series PIVs during the required
surveillance testing; leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is
Teaktight.

N

Although this specification provides a limit on allowable

PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of e‘ceﬂh“ﬁ+he
connecting systems. G leakage'limit 1s an indication that adit

the PIVs between the RCS and the connecting systems are

_ : degraded or degrading. PIV leakage could lead to
\/o vcrpcessuc\m*um;-——bm of the low pressure piping or components.
Failure consequences could be a loss of coolant accident

(LOCA) outside of Weph, an unanalyzed accident that edvt
Pe reoactor could degrade 1Ly for) low pressure injection
building The 75 LCO+s—the) 1975 NRC "Reactor Safety odit
Study” (Ref( @) {Lhet) identified potential intersystem LOCAs

as a significant contributor to the risk of core melt.

{continued)
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<INSERT B3.4-74A>

isolation check valve which is closest to the reactor vessel in the decay heat system
injection lines and to each parallel pair of check valves which protect an individual
low pressure injection line (Ref. 1).

ANO-11TS INSERT 2/28/2001



Ta 1981, PIV reguiTements et rssued as aw )

crder for modibication of o ANO-1 Operating FRES PIV Leakage ’ -

hacense (Ref. 1\, B 3.4.14
BASES
BACKGROUND A subsequent study (RefF;B evaluated various PIV edt
(continued) configurations to determine the probability of intersystem chix
\

LOCAs.

PIVs are provided to isolate the RCS from the Followifg)
yprca nected SYSTEMY: ) Jow preasuas potfion ot )

@( Decay Heat Removal (DHR) Systemg, ! —
, SR - <
ncy Copé Cooling System (ECCS); and

b. herge
7 Makeup arfd Purificatipd System. /

(TF€ PP are Wsted M [PEAR spctiop] Refgfence’6.)

Violation of this LCO could result in continued degradation

of a PIV, which could lead to overpressurization of

W ppessyurt systém) and the loss of the integrity of a fission
product barrier.

APPLICABLE Reference d:i?entified potential intersystem LOCAs as a ehit
SAFETY ANALYSES 7T significant contributor to the risk of core meit. The
dominant accident sequence in the intersystem LOCA category
TheehT is the failure of the low pressure portion of the DHR System A
Ins outside of JCpNEalAMERT). The accident is the result of a edt
B3~“'75'A postulated failure of the PIVs, which are part of the
reactor coolant pressure boundary (RCPB), and the subse
pressurization of the DHR System.{do
C the-Tow surs-portd
i | gverpressurization
ailure of the DHR low pressure line would result in a LOCA
outside (€ m and subsequent risk of core melt. ediy

uent

—“\e re N,'b Ll
builAd v\ﬂ

Reference valuated various PIV configurations, leakage edi
testing of the valves, and operational changes to determine <
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem

LOCA.
of the

RCS PIV leakage satisfies Criterion RE
‘ /6 cFR $0.36 (Rt 4N,

(continued)
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<INSERT B3.4-75A>

Except for primary to secondary LEAKAGE, the safety analyses do not address
operational LEAKAGE. However, other operational LEAKAGE is related to the
safety analyses for LOCA,; the amount of leakage can affect the probability of such

an event.
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RCS PIV Leakage
B 3.4.14

BASES (continued)

LCO

Sguafe

' rool of +he

RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases
significantly suggests that something is operationally wrong
and corrective action must be taken.

criteriops of ]
unjustified penalty g
inforhation on poted
higher personnel
akage rate Li

single allop

Reference ﬁ%mits leakage testing at a lower pressure

differential than between the specified maximum RCS pressure

and the normal pressure of the connected system during RCS

operation (the maximum pressure differential) in those types

of valves in which the higher service pressure will tend to

diminish the overall leakage channel openinQ. In such 77wk A
cases, the observed rate may be adjusted to the maximum \ _£qc edit
pressure differential by assuming leakage is directl

progort1onal To thedpressure differentia

APPLICABILITY

24517

In MODES 1, 2, 3, and 4, this LCO applies because the PIV
Jeakage potential is greatest when the RCS is pressurized.
In MODE 4, valves in the DHR flow path are not required to
meet the requirements of this LCO when in, or during the
transition to or from, the DHR mode of operation.

In MODES 5 and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced

potential for leakage and for a LOCA outside the
(CONTFTIRGHDY Teactor bunkiwa. ed.t

ACTIONS

The ACTIONS are modified by two Notes. Note 1 is added to
provide clarification that each flow path allows separate
entry into a Condition. This is allowed based upon the
functional independence of the flow path. Note 2 requires
an evaluation of affected systems if a PIV is inoperable.

(continued)
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BASES

RCS PIV Leakage
B 3.4.14

ACTIONS

(continued)

ITNSERT
B3.4~-T71A

Move vf
8.\ R

NEXT PG

'Regmred Aetion

r

pertorm its safety function.

A
The flow path must be 1so]ated by two valves
o

Required Action A.l requires that the isolation(wifh op€)
(EEE!E)must be_performed w1th1n 4 hours. Four hours prov1des

time

limit considers e

hour time afterexceeding the lipit allows for the

reftoration of the ledking PIV to OPERABLE status. This
imeframe considerg the time requirgd to complete this
Action and the 1p@ probability of 44 second valve faili
V’ during this pepfod. (Reviewer NOte: Two options av
provided for Kequired Action &.2. The second opti
(72 hour rpstoration) is ropr1ate if isolatiox of a

\\ second vaive would place”the unit in an unanal
conditjon).

ofker 'equ1re~ ' 16n aA!JH , the must be

brought to a MODE in which the requ1rement‘does not apply.

{continued)
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<INSERT B3.4-77A>

When using this automatic MOV for isolation, deactivation makes the low pressure
injection subsystem of one train of the ECCS inoperable since the MOV must
automatically open to provide the LPI ECCS function. The ECCS Specification will
effectively limit continued operation.

ANO-11TS INSERT 2/28/2001



RCS PIV Leakage

B 3.4.14
BASES
¢
ACTIONS (continued)
To achieve this status, themust be brought to MODE 3 edit
within 6 hours and to MODE 5 within 36 hours. This Required
Action may reduce the leakage and also reduces the potential d ‘t
Tor bald: or a LOCA outside thegeniainment. The allowed Completion e
feacTor bulang Times are reasonable based on operating experience, to reach

the required conditions from full power conditions in e‘\\“{
an orderly manner]and without cha’Hengirﬂ@ systems. el
th.\k'

Move B4 N o ay e (84
mgﬁmgf - H(13)

The inoperability of the DHR autoclosure interlock renders
the DHR suction isolation valves incapable of isolating in
response to a high pressure condition and preventing
inadvertent opening of the valves at RCS pressures in excess
- wl of the DHR systems design pressure. If the DHR autoclosure
Feaw’eé o interlock is¥inoperable, operation may continue as long as odit
the DHR suction penetration is closed by at least one closed

manual or deactivated automatic valve within 4 hours. This
action accomplishes the purpose of the autoclosure function.

SURVEILLANCE SR_3.4.14.] ‘
REQUIREMENTS pressure
tion

performance of leakage testing on €&cf) RCS isola

valvefs a Ul ; R.2\1s required
verify that leakage is below the specified limit and to

identify gach leaking valve(The leakage limit of

G TRl 0L eI VAl e apetel U0 5 gpm maximum

_ applies to each Leakage testing requires a stable
TIMNSERT pressure condition.4

B34-78B For (ZAe) twe” PIVS p :
to fac 'lve 0 tiHe
ross Aoth v, 4 the,PIVs are not
TNSERT eakage tested, one valve may have failed comp

detected if the other valve in\series meets the leakage
[Sgy.';g{-\ requirement. In this situation, the protection provided by
redundant\vﬂves would be lost.

be performed {eve onths/a typ cal edi+
4 planjy/ does npt 90 to MQEE 5 fop
1{Frequency\js[consisten Wi

(continued)

Testing is to
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<INSERT B3.4-78A>

isolation check valve which is closest to the reactor vessel in the DHR System
injection lines (DH-14A and DH-14B) and to each parallel pair of check valves which
protect an individual low pressure injection fine (total for DH-13A and DH-17, and
total for DH-13B and DH-18).

<INSERT B3.4-788>

Reference 5 permits leakage testing at a lower pressure differential than between
the specified maximum RCS pressure and the normal pressure of the connected
system during RCS operation (the maximum pressure differential) in those types of
valves in which the higher service pressure will tend to diminish the overall leakage
channel opening. In such cases, the observed rate may be adjusted to account for
the maximum pressure differential by assuming leakage is directly proportional to
the square root of the pressure differential.

ANO-11TS INSERT 2/28/2001



RCS PIV Leakage
B 3.4.14

BASES

SURVEILLANCE ~ SR_3.4,14.1 (continued)

REQUIREMENTS (&)
10 CFR 50.55a(g) (Ref.-®) as{contained in the Inservice
Fequency)allowed by the American

Testing Program, mz

Societ Mechanical Engineers (ASME) Code, Section XI
@f;@’ é)@,%is based on the need to perform such

s

urvéi11ances under conditions that apply during an outage
and the potential for an unplanned transient if the
Surveillance were performed with the(pIefi®)at power. @

In addition, test must be performed
has been opened By flow or exercised tg”ensure tight
reseating. PJ¥s disturbed in the pgrtormance of this

niess documentatio

p cannot practical)¥ be

d within 24 houry/after
Within 24 hours is

limit for performing this test
a valve.

g 'g?EDiS to be at the RCS pressure
associated with MODES 1 and Z. This permits leakage testing

at high differential pressures with stable conditions not

Haw
possible in the MODES with lower pressures.

Entry into MODES 3 and 4 is allowed to establish the _
TNSERT necessary differential pressures and stable conditions to
: allow for performance of this Surveillance. The Note that
33,4-79A allows this provision is complimentary to the Frequency of

prior to entry into MODE 2 whenever the unit has been in
MODE § for 7 days or more, if leakage testing has nat _bee
performed in the previous 9 months. / In &dc tion, this

‘ red to be pepformed on the DHR
to the RCS in khe

of performance
eillance Requirgdent 3.4.14.1 i not required for,

echnical Specificdtion controls fg« pressure isolatjon
valves. Subseq j

(continued)
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<INSERT B3.4-79A>

To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved
procedures and supported by computations showing that the method is capable of
demonstrating valve compliance with the leakage criteria.

ANO-1ITS INSERT 2/28/2001
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RCS PIV Leakage

B 3.4.14
BASES
SURVEILLANCE SR_3.4.]4.1 (continued)
REQUIREMENTS 7 e
licenses m 1fieq by NRC Orqer to véquire certain PIV s

*24 hour..." Frequency) /
be inclyded in that plant’s Techaical Specifications. Base
information available £o the Staff at the time,
of those Orders was sidered acceptable.
the NRC Staff has detefmined an additional PIV

position on the neéd to include this test requirement within
Technical Specifj€ations.

Verifying that the DHR autoclosure interlocks are OPERABLE

G2

and that ¢lose The

v lves are designed o
+o frofe’m‘ the PHR
System from J70%%
overpressar taT”:

A‘]’;‘{;’]A ‘H‘C s CI('IcJ

valués inc ped certarn

rotess meéasarermen
/u)n certain h’e;/ 2ddi fima ‘
allowentes for
instrument uncer
aré Cm‘fbme m
f‘he im )!mwfl?/

Pra(‘eJuff-S- )

am

ensures that RCS pressure will not¥pressurize the 0¥R systens)
) n ~psig,) The
interioc that prevent® the valves from being

opened /i3 set SO ctu egsure must

2¥] pSAg to open theValve Thi;/xézp nt englres The
DHR Mesigh pressyre wi exceeded and the DHR refiief
va¥ves will 1ift.# The 18 month frequency i1s based on

the need to perform this Surveillance.under the conditions
that apply during a plant outage andthe potential for an .
unplanned transient if the Surveillance was performed with

the reactor at power. The 18 month Frequency is also
acceptable based on consideration of the design reliability
{and confirming operating experience) of the equipment.

ified by Notes~allowing the DHR autoclpgsure
tion to bg“disabled when dsing the DHR tem sugtfon
i for cold overpfessure protegtion in agcordan

- >A,.
R _3.4.14. R_3.4.14.3 SR 34944, awd SR 3.4.1U.S
, (R_3.4.18.2.60)s 14.3 SR .

PB®E

akik

ed it

REFERENCES BEPR BB "Ordec for Moditication of Licewse Concerning
imary Coplant ﬁys&w Pr‘gsSure i.‘o,a.{‘u’a-v\ \/a|Vg3)’, ,‘sgue‘{
April 20 192),
(continued)
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RCS PIV Leakage
B 3.4.14
The Pro‘no.\oi\‘\'\’\{ o'(' Iw\er(qdw LOCA,

BASES IM,&M+ M te \.8&‘4 Tel*l\wﬁ o\h& 0'0?\"0\‘& .‘9-“4,' ct\aue (5)
REFERENCES edie
(continued) 3
(2.  NUREG-75/014,YAppendix V, edit
DB,  NUREG-0677, (BHC), May 1980. edit
< . N
(4)8 ((Hogutent confainipd 11X of PIK.1\ /0 CFR 0.3
(EP. ASME, Boiler and Pressure Vessel Code, Section XI. edie
10 CFR 50.55a(g). edic
BWOG STS
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RCS Leakage Detection Instrumentation
B 3.4.15
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.15 RCS Leakage Detection Instrumentation

BASES
BACKGROUND /7~ VaDC 30 @bgend& A t%glo CFR ZO) (Ref. 1) requires means
for detecting and, to the extent practical, identifying the

X Jocation of the source of RCS LEAKAGE.1 ﬁs;y]ator¥

< Ty s d Guide 1.45 (Ref. 2) describes acceptable (rethods) for

M selecting leakage detection systems. Scriteria)
Leakage detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.

Thus, an early indication is necessary to
— permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0.5
to 1.0 gpm can readily be detected in contained volumes by
monitoring changes in water Jevel, in flow rate, or in the
rerating frequency of a pump, The Eprtairment) sump used to
oTTect unidentified LEAKAGE is instrumented to @lermyor]
increases of (G-E~€0) 1.0 gpm in the ! FTew) rates. This

unidentified LEAKAGE.

The reactor coglant contains radioactivity that, when

ected by radiation

stems.f Radioactivity detection systems aré included for
monitoring both particulate and gaseous activities because
of their sensitivities and rapid responses to RCS LEAKAGE.

(continued)
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RCS Leakage Detection Instrumentation

B 3.4.15
BASES
BACKGROUND d range of ay&ilable
(continued)

Tuenced by
indicated 1g#akage rate by this
nd should be£ompared to opServed
3 Ainto or from Ahe containment sump
nsate flow fybm air coolers]. Humidity

Air temperature and pressure monitoring methodglmay also be
used to infer unidentified LEAKAGE to the CEfiiainment. oA
(Cehigahment) temperature and pressure fluctuate slightl
operation, but a rise above the normally

Tndicated range of values may indicate RCS LEAKAGE into the
(cehjaipaept). The relevance of temperature and pressure .
measurements are affected b conLEipnent) free volume and, EA\f

or temperature, detector location. EJm sigrdls trom
these instruments can be valuable in recognizing rapid and o
sizable leakage to the [Cprtajmmiony. Temperature and

pressure monitors are not required by this LCO.

need to evaluate the severity of an alarm or an edit
indication is important to the operators, and the ability to

compare and verify with indications from other systems is

necessary. The system response times and sensitivities are .
described in the (JSAR (Ref. 3). [FUTTIpIE insirymen edit

APPLICABLE
SAFETY ANALYSES

TNSERT
£3.4-§3A

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor co i

g m i ent¥fi
iy informdtion tg/the opeérators,
corrdctive agtion sheuld a Jeak occ
the safefy of thf€ unit ahd the ublic.

I MODES | & 42 RCS Taeetection instruntation satisfies Criterion 1 . _
n L)) of EEENREPOTIEY SUREMER 12 052 60,36 (Red. 9. )
T MODES Zaad 4, BCS Keckage detettion _

InStrumentCtion satichieg Ceitarion ‘{ (continued)
B 3.4-83 Rev 1, 04/07/95
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<INSERT B3.4-83A>

Except for primary to secondary LEAKAGE, the safety analyses do not address
operational LEAKAGE. However, other operational LEAKAGE is related to the
safety analyses for LOCA; the amount of leakage can affect the probability of such

an event. Therefore, the

ANO-11ITS INSERT 2/28/2001



RCS Leakage Detection Instrumentation

B 3.4.15
BASES (continued)
LCO One method of protecting against large RCS LEAKAGE derives
from the ability of instruments to rapidly detect Extrensty} edit

small leaks. This LCO requires jnstruments of diverse

monitoring principlies to be OPERABLE to provide a high

degree of confidence that EgrengtDsmall leaks are detected }—ec‘it
in time to allow actions to place the

condition when RCS LEAKAGE indicates possible RCPE

degradation.

The LCO requirements are satisfied when monitors of diverse

measurement means are available. us, the‘goatdinmet] sump edik
monitor, in combination with a particulate or gaseous
radicactivity monitor, provides an acceptable minimum.

leacker
Building

S APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS leakage detection instrumentation is

required to be OPERABLE. z
In MODE 5 or 6, the temperature {5 200°F)and pressure li’i jﬂed;t
edit

maintained 1owygL-¥C atmpsplericgressiee) Since the
temperatures and pressures are (a7 lower than those for
MODES 1, 2, 3, and 4, the likelihood of leakage and crack
propagation is smaller. Therefore, the requirements of
this LCO are not Japplicable in MODES 5 and 6.

suf icicwﬂq

G

ACTIONS A.l and A.2 —
reador hm\t‘- wg
TnsERT With the required EEETIinmsit sump monitor inoperable, no ehk
B3.U-SYB otl;er form of sampling can provide the equivalent
' information. "
X row poqe " reuhn‘om”i .
g3.4-8S However, the [CDRETiOmenE) atmosphere activity monitor will edid

provide indications of changes in leakage. Together with
m the atmosphere monitor Athe periodic surveillance for RCS 4
inventory balance, SR 3.4.13.1, : EEry_ baiance, ) edit

at an increased frequency 0 § hours &

TOSERT provid@infomaﬁon that is adequate to detect Teakage. 4"
B32.4-%4A

Restoration of the required sump monitor to OPERABLE status
is required to regain the function in a Completion Time of
30 days after the monitor’s failure. This time is

(continued)
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<INSERT B3.4-84A>

A Note is added allowing that SR 3.4.13.1 is not required {o be performed until

12 hours after establishing steady state operation (stable temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection
and return flows) at or near operating pressure. The 12 hour allowance provides

sufficient time to collect and process all necessary data after stable unit conditions
are established.

ANO-11TS INSERT 2/28/2001



RCS Leakage Detection Instrumentation

B 3.4.15
BASES
” AC_T}IONS A.]1 and A.2 (continued)
ove 10 77 .
TIVSERT o8 acceptable considering the /requency and adequacy of the RCS edue
B2.4- YR water inventory balance required by Required Action A.l.

(e BT Act 1 oG ET ad TeqlirEa A Tan K. 2) are modified by -

/ a Note indicating that the provisions of LCO 3.0.4 do not |
//A/""CM Y ,e'qu;fgd} apply. As a result, a MODE change is allowed when the suy’

Wemonito@ inoperable. This allowance is provided because

ovn%’//"""*

other instrumentation is available to monitor RCS LEAKAGE.
B.].2, and B.2

l’aﬁ“’b"‘ku‘\\ét’ :
With¥réquired gaseous or particulate GENLJITIRRNL atmosphere edit
radioactivity monitoring instrumentation channel

inoperable, alternative action is required. Either grab

.\ . samples of the €onid 'l? atmosphere must be taken and ok
rW+M B“‘(A'“‘ﬁ analyzed or water inventory balances, in accordance with ed
SR 3.4.13.1, must be performed to provide alternate periodic
information. With a sample obtained and analyzed or a water
inventory balance performed every 24 hours, the reactor may
be operated ror up to 30 days to allow restoration of at
least one of the radiocactivity monitors.

The 24 hour interval provides periodic information that is
N, _adequate leakage.) The 30 day Completion Time [-——@
/ INCERT '53}{-85/‘\ Tecognizes at least one other form of leak detection is

available.

Requiged Actions modified by/a
ot

Notg”indicatin 3.0.4 do
1y. owed whenthe It
containmen atmqsphere onitor is ihoperable edt

and C ﬁa.nl assec '-a-*e&)

1f 3 Required Action @12@ or~B CaDE edit

C}Eﬂ_ﬁmmmletwn imeX the unit must be ,—
rought to a MODE in which the LCO does not apply. To

achieve this status, the unit must be brought to at least

MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating

(continued)
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<INSERT B3.4-85A>

A Note is added allowing that SR 3.4.13.1 is not required to be performed until

12 hours after establishing steady state operation (stable temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection
and return flows) at or near operating pressure. The 12 hour allowance provides

sufficient time to collect and process all necessary data after stable unit conditions
are established.
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES

ACTIONS C.]1 and C.2 (continued)
experience, to reach the required (plamt) conditions from full f‘eé}'
¥

power conditions in an orderly mannerfand without
challenging (flaflD systems.

o (Gelrceced) @D
With both required monitors inoperable, no (autBmatAT) means

of monitoring leakage are available, and immediate plant
shutdown in accordance with LCO 3.0.3 is required.

SURVEILLANCE SR 3.4.15.] reactor bulding
REQUIREMENTS
SR 3.4.15.1 requires{the performance of a CHANNEL CHECK of .
the required CURESINROTTL atmosphere radioactivity monitor. edx
The check gives reasonable confidence that gach channel is
operating properly. The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions.

SR 3.4.15.2

SR 3.4.15.2 requires the performance of a CHANNEL FUNCTIONAL Ak
TEST of the required ESWEIYREeRD atmosphere radioactivity o
monitor. The test ensures that the monitor can perform its
function 1n the desired manner. The test verifies the alarm
and relative accuracy of the instrument string. Ak
he Frequency of 92 days considers instrument reliability,

and operating experience has shown it proper for detecting
degradation.

SR_3.4.15.3 and SR 3.4.15.4

These SRs require the performance of a CHANNEL CALIBRATION

for each of the required RCS leakage detection

instrumentation channels. The calibration verifies the

accuracy of the instrument string, including the instruments .
S CaTed Tnside Foniainwery. The Frequency of gf18) months is edix
a typical refueling cycie and considers channel reliability.

(continued)
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BASES

RCS Leakage Detection Instrumentation

B 3.4.15

SURVEILLANCE
REQUIREMENTS

REFERENCES

2. Regulatory Guide 1.45{ Reactor Coolant Pressure Beuwdasy

3. (FSAR, Section
4.2.3.8.

, GDC 30.

Leckoge Deteckion Systewms,
May 1973,

BWOG STS

Y, jpCFR S0.30b.
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RCS Specific Activit
B 3.4%

8 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.@:&5 specific Activity

BASES

BACKGCROUND The Code of Federal Regulations, 10 CFR 100 (Ref. 1),
specifies the maximum dose to the whole body and the thyroid
an individual at the site boundary can receive for 2 hours
during an accident. The limits on specific activity ensure
that the doses are held to a small fraction of the
10 CFR 100 1imits during analyzed transients and accidents.

The RCS specific activity LCO limits the allowable’
concentration level of radionucliides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a steam
generator tube rupture (SGTR) accident.

The LCO contains specifjcfactivity limits for both DOSE .
EQUIVALENT I-131 and Grofdspecific activity. The allowable edit
Jevels are intended to limit the 2 hour dose at the site
boundary to a small_fraction of the 10 CFR_100 dose =
guideline limits. J Tb “Jimits in the ACO are standargd{zed
on parametrje evaluations o §Ffsite radioagtivity
se consequence$ for typical site locations.

The paramezfic evaluations€howed the poteg 7al offsite dgse @
jevels $6r an SGTR accigent were an dpprogriately small i
fracti6ni of the 10 CER7100 dose guidejife limits (Ref.A).

Eaefl evaluation:assdies a broad range of site applicadble
Atmospheric dispefsion factors. i narametric evgtlation.

APPLICABLE The LCO limits on the specific activity of the reactor

SAFETY ANALYSES coolant ensure that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following an SGTR accident. (¥he SGIK 9

- Net. 27 assumes Lhe SPEGITiC achy ity of
;f*JSE’lj— reactor goolant at the LCQ Aimits 3 d an existing
R3.4-¥CA Kactor coglant stedm genergtor (SG) tube leaKage rate of
e analy€is also &ssumes p reactg trip afd a
trip a¥ the samp’time a he SGIR event/

Twée analysj$ for the SGIR a ident eftablisifes the
4cceptangé limits~for RCS pecificfactivity. Refepénce Y0

(continued)
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<INSERT B3.4-88A>

ANO-1ITS

The thyroid dose conversion factors used in the calculation of DOSE EQUIVALENT
i-131 are identified in Section 1.1, “Definitions.”

Rupture of a steam generator tube would allow primary coolant activity to enter the
secondary coolant. The major portion of this activity is noble gases and would be
released to the atmosphere from the condenser vacuum pump or a relief vaive.
Activity would continue to be released until the operator could reduce the primary
system pressure below the setpoint of the secondary relief valves and couid isolate
the faulty steam generator. The worst credible set of circumstances is considered to
be a double-ended break of a single steam generator tube, followed by isolation of
the fauity steam generator within 34 minutes after the tube break. Assuming the fuli
differential pressure across the steam generator, no more than one-quarter of the
total primary coolant could be released to the secondary coolant in this period. The
decay heat during this period of 1 hour for pressure reduction will generate steam in
the secondary system representing less than 15 weight percent of the secondary
system.

The parameters assumed in the dose analysis (Ref. 2) for the single steam generator
tube failure included the following values:

1) total primary coolant volume (mass) = 5.2 x 105 Ibs.

6
2) total secondary coolant volume (mass) =2 x 10 |bs.

3) leakage rate from primary to secondary system = 1 gpm.
4) fission product decay heat energy for 1 hour = 1.56 x 10a BTU.
5) steam mass released to environs = 2.84 x 105 Ibs.

6) primary coolant released to secondary (34 minutes) = 8.7 x 104 Ibs.

7) minimum primary to secondary iodine equilibrium activity ratio = 20 to 1 (for 1
gpm leakage).

8) DOSE EQUIVALENT I-131 specific activity = 3.5 pCi/gm (Primary)

9) DOSE EQUIVALENT I-131 specific activity = 0.17 uCi/gm (Secondary).

10) total specific activity in primary = 72/E pCi/gm.

-4
1) XIQ=7.0x10 sec/m® at limiting point beyond site boundary of 1046 meters for
30 m release height - equivalent to ground level release due to topography
including building wake effect for 5 percentile meteorology.

12) total radioactivity in primary coolant released to secondary coolant reieased to
environs.

13) ten percent of the combined radioiodine activity from primary activity in

secondary coolant and secondary activity present in steam mass (released to
environs) assumed released to environs.
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<INSERT B3.4-88A> (continued)

ANO-11ITS

The whole body dose resulting from immersion in the cloud containing the released
activity would include both gamma and beta radiation. The gamma dose is
dependent on the finite size and configuration of the cloud. However, the analysis
employed the simple model of the semi-infinite cloud, which gives an upper limit to
the potential gamma dose. The semi-infinite cloud model is applicable to the beta
dose, because of the short range of beta radiation in air. The resulting whole body
dose was determined to be less than 0.5 Rem for this accident.

The thyroid dose from the steam generator tube rupture accident has been analyzed
assuming a tube rupture at full load and loss of offsite power at the time of the
reactor trip, which resuits in steam release through the relief valves in the period
before the faulty steam generator is isolated and primary system pressure is
reduced. The limiting iodine activities for the primary and secondary systems are
used in the initial conditions. One-tenth of the iodine contained in the liquid which is
converted to steam and passed through the relief valves is assumed to reach the
site boundary. The resulting thyroid dose from the combined primary and secondary
iodine activity released to the environs was determined to be 1.5 Rem for this
accident.

The limit for secondary iodine activity is consistent with the limits on primary system
iodine activity and primary-to-secondary leakage of 1 gpm. If the activity should
exceed the specified limits following a power transient, the major concem would be
whether additional fuel defects had developed bringing the total to above expected
levels. From the observed removal of excess activity by decay and cleanup, it
should be apparent whether activity is retuming to a level below the specification
limit. Appropriate action to be taken to bring the activity within specification include
one or more of the following: gradual decrease in power to a lower base power,
increase in ietdown flow rate, and venting of the makeup tank gases to the waste gas
decay tanks.

INSERT 2/28/2001
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APPLICABLE fihis halysis As used assess gfianges tosthe facility/that
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(continued) eptancelim
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The analysis shows the radiological consequences of
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LCo The specific iodine activity]is limited to kCi/gm DOSE
iéé

EQUIVALENT I-131, and the specific activity in the
primary coolant is 1imited the number of uCi/gm equal to

on WU

e 1imi

thyroid dose to an individual at the site boundary

during the [Desvqn_Basia—Rccadent (Usk)) will be a small

raction of the allowed thyroid dose. The limit on
pecific activity ensures the 2 hour whole body dose to an

w individual at the site boundary during the [JBR) i1l be a
small fraction of the allowed whole body dose.
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BASES
Lo The §ETR acetdend analysis (RET. 2)) shows that the 2 hour
(continued) site boundary dose levels are within acceptable limits.

Violation of the LCO may result in reactor coolant
radioactivity levels that could, in the event of an SGIR,
lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature
- > 500°F, operation within the LCO limits for DOSE EQUIVALENT
Wspeciﬂc activity are necessary to contain
the potential consequences of an SGTR to within the
acceptable site boundary dose values.

For operation in MODE 3 with RCS average temperature

< 500°F, and in MODES 4 and 5, the release of radioactivity
in the event of an SGTR is unlikely since the saturation
pressure of the reactor coolant is below the 1ift pressure
settings of the atmospheric dump valves and main steam
safety valves.

ACTIONS A Note to fhe ACTIONS excludgs the MODE changejfestriction
of LCO ¥.0.4. This exceptj6n allows entry ipto the

igdble MODE(S) while Xelying on the ACT, NS even though

utdown. This

the ACTIONS may eventually require p]an@

1imit, the low
ting due to exceedidg -
this limit, and £he ability to resjore transient specific

activity excurdions while the pladt remains at, or ppoceeds
to power opeyation.

5—'—1@ Speerbic activity P 4he rm*o/cao(@

Timit

(continued)
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RCS Specific Activit
S d@ O -

BASES

ACTIONS A.1 Gad’AZ) (continued)

yThe ART 1o18)
hours.

Completion Time of ¢
cdeguete Yo deXermive and lwplewenk aprro&n‘a\’e .

Eresu et Ton poTiR
>

B.1 cckions to teturn spe‘ci*p.'c activity to within fino

1f & Required Action and
d%are not met "iiﬂ’

ts,

2ted Completion Time &
g gu;z‘,’;_‘litlﬂra

the reactor

must be brought to
< 500°F within 6 hou

»Tho—sTTowed Completion |ime-of 6-fours-to ra MODE 3 and edit
RCS average temperature < 500°F lowers the saturation

pressure of the reactor coolant below the setpoints of the

main steam safety valves, and prevents venting the-SG to the
environment in an SGIR event. The Completion Time of

6 hours is required to reach MODE 3 from full power

conditions in an orderly manner and without challenging .

: RCY) systems. &

SURVEILLANCE
REQUIREMENTS

SR 3.4.(§.1 requires performing a gamma jsotopic analysis as eI
2 measure of the gross specific activity of the reactor

coolant at least once per 7 days. {Whxie basica a
-I'U’E&T itative measure 0 . dés with h 1ives lopder
g3.4-91A 15 minufes, exclyé (s, this medsurement js"the .
' \nd-the gaseous”qamma
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<INSERT B3.4-91A>

ANO-11TS

The gross specific activity analysis consists of the quantitative measurement of the
total activity of the primary coolant in units of microcuries per gram (uCi/gm). The
total primary coolant activity is the sum of the degassed beta-gamma activity and
the total of all identified gaseous activities 15 minutes after the primary system is
sampled and any identified beta emitters (i.e., tritium, SR89, SR90, etc.).

INSERT 2/28/2001
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2
SURVEILLANCE 4. (continued) (:i)
REQUIREMENTS .
Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal operating conditions. The Surveillance is
appiicable in MODES 1 and 2, and in MODE 3 with RCS average
temperatyr east S00°F. The 7 day Frequency(EiiZﬁﬂEEg )
of a gross fuel failure during that time et

®

This Surveillance is performed in MODE 1 only to ensure the
jodine 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 s ecific

- [Re Freq

‘SR 3.4,08 3 requires radiochemical analysis for E
determination every 184 3
(operating | i

determinat

TnsenT

BS.Q—qﬂA This SR & modified by a Note that requiresSampling>
to be performed 31 days after a minimum of 2 EFPD and
20 days of MODE 1 operation have elapsed since the reactor
was last subcritical for at least 48 hours. This ensures
the radioactive materials are at equilibrium so the analysis
for E is representative and not skewed by a crud burst or
other similar abnormal event.

(continued)
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<INSERT B3.4-92A>

ANO-1ITS

The radiochemical analysis consists of the quantitative measurement of the activity for each
radionuclide which is identified in the primary coolant 15 minutes after the primary system is
sampled. The activities for the individual isotopes are used in the determination of E-bar.
The gamma energy per disintegration for those radioisotopes determined to be present shall
be as given in "Table of Isotopes" (1967) (Ref. 4) and beta energy per disintegration shall be
as given in USNRDL-TR-802 (Part |1} (Ref. 5) or other references using the equivalent
values for the radioisotopes. lodine isotopic activities are weighted to give DOSE
EQUIVALENT I-131 activity.

INSERT 2/28/2001
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CFTs

3.51
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.1 Core Flood Tanks (CFTs)
LCO 3.51 Two CFTs shall be OPERABLE.
APPLICABILITY: MODES 1 and 2,
MODE 3 with Reactor Coolant System (RCS) pressure > 800 psig.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One CFT inoperable due to | A.1 Restore boron 72 hours
boron concentration not concentration to within
within limits. limits.
B. One CFT inoperable for B.1 Restore CFT to 6 hours
reasons other than OPERABLE status.
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met.
C2 Reduce RCS pressure to 12 hours
OR < 800 psig.
Two CFTs inoperable.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.6.11 Verify each CFT isolation valve is fully open. 12 hours
SR 3.5.1.2 Verify borated water volume in each CFT is > 970 ft* | 12 hours
and < 1110 ft’.
SR 3.5.1.3 Verify nitrogen cover pressure in each CFT is 12 hours
> 560 psig and < 640 psig.
ANO-1 3.5.1-1 3/19/2001



CFTs
3.6.1

SURVEILLANCE

FREQUENCY

SR 3.6.14

Verify boron concentration in each CFT is
> 2270 ppm.

31 days
AND

NOTE:
Only required to be
performed for
affected CFT

Once within

12 hours after
each solution level
increase of

> 0.2 feet that is
not the result of
addition from a
borated water
source of known
concentration

> 2270 ppm

SR 3.56.1.5

Verify power is removed from each CFT isolation
valve operator.

31 days

ANO-1

3.61-2
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ECCS - Operating

352
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.56.2 ECCS - Operating
LCO 3.5.2 Two ECCS trains shall be OPERABLE.
APPLICABILITY: MODES 1 and 2,
MODE 3 with Reactor Coolant System (RCS) temperature > 350°F.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more trains A1 Restore train(s) to 72 hours
inoperable. OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Reduce RCS temperature |12 hours
to < 350°F.
C. Less than 100% of the CA1 Enter LCO 3.0.3. Immediately
ECCS flow equivalent to a
single OPERABLE train
available.
SURVEILLANCE REQUIREMENTS )
SURVEILLANCE FREQUENCY
SR 3.5.21 Verify each ECCS manual, power operated, and 31 days

automatic valve in the flow path, that is not locked,
sealed, or otherwise secured in position, is in the
correct position.

SR 3.5.2.2 Verify each ECCS pump's developed head at the
test flow point is greater than or equal to the required
developed head.

In accordance with
the Inservice
Testing Program

ANO-1 3.5.2-1
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ECCS - Operating
3.5.2

SURVEILLANCE FREQUENCY

SR 3.5.23 Verify each ECCS automatic valve in the flow path 18 months
that is not locked, sealed, or otherwise secured in
position, actuates to the correct position on an actual
or simulated actuation signal.

SR 3524 Verify each ECCS pump starts automatically on an 18 months
actual or simulated actuation signal.

SR 3.5.256 Verify, by visual inspection, each ECCS train reactor | 18 months
building sump suction inlet is not restricted by debris
and screens show no evidence of structural distress
or abnormal corrosion.

ANO-1 3.5.2-2 3/19/2001



ECCS - Shutdown
353

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.3 ECCS - Shutdown

LCO 3.5.3 Two LPI trains shall be OPERABLE.

NOTE
An LPI train may be considered OPERABLE during alignment and when
aligned for decay heat removal, if capable of being manually realigned to
the LP! mode of operation.

APPLICABILITY:  MODE 3 with Reactor Coolant System (RCS) temperature < 350°F,

MODE 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One LP! train inoperable. |[A.1 Restore LPI train to 48 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition A not
met.
C. Two LPI trains inoperable. |C.1 Initiate action to restore one | Immediately
LPI train to OPERABLE
status.
AND
C2 cmmmmeemmeeee-NOTE-----m--mmmoeem
Only required if one DHR
train is OPERABLE.
Be in MODE 5. 24 hours

ANO-1 3.5.3-1 3/19/2001



ECCS - Shutdown
353

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.5.3.1 NOTE
An LP!I train may be considered OPERABLE during
alignment and operation for DHR, if capable of being
manually realigned to the LPI mode of operation.

For all equipment required to be OPERABLE, the In accordance with
following SRs are applicable: applicable SRs

SR 3521, SR 3.5.2.4,
SR 3.5.2.2, SR 3.5.25.
SR 3.5.2.3,

ANO-1 3.5.3-2 3/19/2001



3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.4 Borated Water Storage Tank (BWST)

LCO 3.54 The BWST shall be OPERABLE.

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

ACTIONS

BWST
3.54

CONDITION REQUIRED ACTION

COMPLETION TIME

A. BWST boron concentration | A.1 Restore BWST to
not within limits. OPERABLE status.

BWST water temperature
not within limits.

8 hours

B. BWST inoperable for B.1 Restore BWST to
reasons other than OPERABLE status.
Condition A.

1 hour

C. Required Action and CA1 Be in MODE 3.
associated Completion
Time not met. AND

C.z2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3541 NOTE
Only required to be performed when ambient air
temperature is < 40°F or > 110°F.

Verify BWST borated water temperature is
> 40°F and < 110°F.

24 hours

ANO-1 3.5.4-1
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BWST

3.54
SURVEILLANCE FREQUENCY
SR 35642 Verify BWST borated water level is 7 days
> 38.4 feet and < 42 feet.
SR 35643 Verify BWST boron concentration is 7 days
> 2270 ppm and < 2670 ppm.

ANO-1 3.5.4-2 3/19/2001
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B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Core Flood Tanks (CFTs)

BASES

BACKGROUND

The function of the ECCS CFTs is to supply water to the reactor vessel during the
blowdown phase of a loss of coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to provide Reactor Coolant
System (RCS) makeup for a small break LOCA. Two CFTs are provided for these
functions.

The blowdown phase of a large break LOCA is the initial period of the transient
during which the RCS departs from equilibrium conditions, and heat from fission
product decay, hot internals, and the vessel continues to be transferred to the
reactor coolant. The blowdown phase of the transient ends when the RCS
pressure falls to a value approaching that of the reactor building atmosphere.

In the refill phase of a LOCA, which follows immediately, reactor coolant inventory
has vacated the core through steam flashing and ejection through the break. The
core is essentially in adiabatic heatup. The balance of inventory is then available to
help fill voids in the lower plenum and reactor vessel downcomer so as to establish
a recovery level at the bottom of the core and ongoing reflood of the core with the
addition of safety injection water.

The CFTs are pressure vessels partially filled with borated water and pressurized
with nitrogen gas. The CFTs are passive components, since no operator or control
actions are required for them to perform their function. Each CFT is piped
separately into the reactor vessel downcomer. The CFT injection lines are also
utilized by the Low Pressure Injection (LP1) System. Each CFT is isolated from the
RCS by a motor operated isolation valve and two check valves in series. The motor
operated isolation valves are normally open, with power removed from the valve
motor to prevent inadvertent closure prior to or during an accident.

The CFTs thus form a passive system for injection directly into the reactor vessel.
Except for the core flood line break LOCA, a unique accident that also disables a
portion of the injection system, both tanks are assumed to operate in the safety
analyses for Design Basis Events. Because injection is directly into the reactor
vessel downcomer, and because it is a passive system not subject to the single
active failure criterion, all fluid injected is credited for core cooling.

The CFT gas/water volumes, gas pressure, and outlet pipe size are selected to
provide core cooling for a large break LOCA prior to the injection of coolant by the
LP!I System.

B 3.5.1-1 3/19/2001



CFTs
B 351

APPLICABLE SAFETY ANALYSES.

The CFTs are credited in both the large and small break LOCA analyses at full
power (Ref. 1). The CFT line break analysis credits only one CFT, since the tank
with the broken line is assumed to empty out the break. These Design Basis
Accident (DBA) analyses establish the acceptance limits for the CFTs. In
performing the LOCA calculations, conservative assumptions are made concerning
the availability of safety injection flow. In addition, a loss of offsite power is
considered to ensure worst case conditions are postulated. In the early stages of a
limiting large break LOCA with the loss of offsite power, the CFTs provide the sole
source of makeup water to the RCS. This is because the LPI pumps and high
pressure injection (HPI) pumps cannot deliver flow until the diesel generators (DGs)
start and go through their timed loading sequence.

The limiting large break LOCA is a double ended guillotine cold leg break at the
discharge of the reactor coolant pump.

During this event, the CFTs discharge to the RCS as soon as RCS pressure
decreases below CFT pressure. No credit is taken for HPI for large break LOCAs.
LPI is not assumed to occur until 35 seconds after the RCS pressure decreases to
the ESAS actuation pressure. No operator action is assumed during the blowdown
stage of a large break LOCA (Ref. 1).

The small break LOCA analysis also assumes a time delay after ESAS actuation
before pumped flow reaches the core. For the larger range of small breaks, the
rate of blowdown is such that the increase in fuel clad temperature is terminated by
the CFTs, with pumped flow then providing continued cooling. As break size
decreases, the CFTs and HP!| pumps both play a part in terminating the rise in clad
temperature. As break size continues to decrease, the role of the CFTs continues
to decrease until the tanks are not required and the HP| pumps become responsible
for terminating the temperature increase.

This LCO helps to ensure that the following acceptance criteria for the ECCS
established by 10 CFR 50.46 (Ref. 2) will be met following a LOCA:

a. Maximum fuel element cladding temperature of 2200°F;

b. Maximum cladding oxidation of < 0.17 times the total cladding thickness before
oxidation;

c. Maximum hydrogen generation from a zirconium water reaction of < 0.01 times
the hypothetical amount that would be generated if all of the metal in the
cladding cylinders surrounding the fuel, excluding the cladding surrounding the
plenum volume, were to react;

d. Core maintained in a coolable geometry; and

e. Adequate long term core cooling capability is maintained.

ANO-1 B 3.5.1-2 3/19/2001
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B 3.5.1

The limits for operation with a CFT that is inoperable for any reason other than the
boron concentration not being within limits minimize the time that the unit is
exposed to a LOCA event occurring along with failure of a CFT, which might resuit
in unacceptable peak cladding temperatures. If a closed isolation valve cannot be
opened, or the proper water volume or nitrogen cover pressure cannot be restored,
the full capability of one CFT is not available and prompt action is required to place
the reactor in a MODE in which this capability is not required.

The minimum volume requirement for the CFTs ensures that both CFTs can provide
adequate inventory to cover the core to the 3/4 point even assuming no liquid
remains in the reactor vessel following a LOCA (Ref. 1). The downcomer then
remains flooded until the HPI and LP| systems start to deliver flow for limiting large
break LOCAs.

The maximum volume limit is based upon the need to maintain adequate gas
volume to ensure proper injection and ensure the ability of the CFTs to fullg
discharge. The limiting safety analysis volume requirement is 1040 + 70 ft". This
volume corresponds to CFT levels of > 11.95 ft and < 14.00 ft. These parameter
values do not contain an allowance for instrument uncertainty. Additional
allowances for instrument uncertainty are included in the implementing procedures.

The minimum nitrogen cover pressure requirement of 560 psig ensures that the
contained gas volume will generate discharge flow rates during injection that satisfy
the safety analysis. This parameter value does not contain an allowance for
instrument uncertainty. Additional allowances for instrument uncertainty are
included in the implementing procedures.

The maximum nitrogen cover pressure limit of 640 psig will affect the amount and
timing of CFT inventory discharged while the RCS depressurizes. Limiting the
maximum pressure will therefore limit the CFT inventory lost through the break and
assure that the CFT inventory injected into the RCS at the proper time is bounded
by that predicted by the safety analysis. This parameter value does not contain an
allowance for instrument uncertainty. Additional allowances for instrument
uncertainty are included in the implementing procedures.

The 2270 ppm limit for minimum boron concentration was established to ensure
that, following a LOCA with a minimum CFT level, the reactor will remain adequately
shutdown in the cold condition following mixing of the CFT and Reactor Coolant
System (RCS) water volumes. This parameter value is considered to be a nominal
value. No additional allowances for instrument uncertainty are required in the
implementing procedures.

In MODE 1, the CFTs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODE 2 and
MODE 3 with RCS pressure > 800 psig, the CFTs satisfy Criterion 4 of
10 CFR 50.36.
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LCO

The LCO establishes the minimum conditions required to ensure that the CFTs are
available to accomplish their core cooling safety function following a LOCA. Both
CFTs are required to function in the event of a large break LOCA. If the entire
contents of both tanks are not injected during the blowdown phase of a large break
LOCA, the ECCS acceptance criteria of 10 CFR 50.46 (Ref. 2) could be violated.
For a CFT to be considered OPERABLE, the isolation valve must be fully open with
power removed, and the limits established in the SRs for contained volume, boron
concentration, and nitrogen cover pressure must be met.

APPLICABILITY

In MODES 1 and 2, and in MODE 3 with RCS pressure > 800 psig, the CFT
OPERABILITY requirements are based on full power operation. Although cooling
requirements may decrease as power decreases, the CFTs are still required to
provide core cooling as long as elevated RCS pressures and temperatures exist.

In MODE 3 with RCS pressure < 800 psig, and in MODES 4, 5, and 6, the CFT
motor operated isolation valves may be closed to isolate the CFTs from the RCS.
This allows RCS cooldown and depressurization without discharging the CFTs into
the RCS or requiring depressurization of the CFTs.

In addition, LCO 3.4.11, "Low Temperature Overpressure Protection (LTOP),"
requires that in MODE 4 when any RCS cold leg temperature is < 262°F, MODE 5,
and MODE 6 when the reactor vessel head is on, each CFT whose pressure is
greater than or equal to the maximum RCS pressure for the existing RCS
temperature allowed by the pressure and temperature limit curves provided in LCO
3.4.3, "RCS Pressure and Temperature (P/T) Limits," be isolated.

ACTIONS

Al

If the boron concentration of one CFT is not within limits, the ability to maintain
subcriticality may be reduced, but the effects of reduced boron concentration on
core subcriticality during reflood are minor. Boiling of the ECCS water in the core
during refiood concentrates the boron in the saturated liquid that remains in the
core. In addition, the volume of the CFT is still available for injection. Since the
boron requirements are based on the average boron concentration of the total
volume of two CFTs, the consequences are less severe than they would be if the
contents of a CFT were not available for injection. Thus, 72 hours is allowed to
return the boron concentration to within limits.
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B1

If one CFT is inoperable for a reason other than boron concentration, it cannot be
assumed that the CFT will perform its required function during a LOCA. Due to the
severity of the consequences should a LOCA occur in these conditions, the 6 hour
Completion Time to open the valve, remove power to the valve, or restore the
proper water volume or nitrogen cover pressure ensures that prompt action will be
taken to return the inoperable CFT to OPERABLE status. The Completion Time
minimizes the time the unit is potentially exposed to a LOCA in these conditions.

C1andC.2

If the Required Actions and associated Completion Times of Condition A or B are
not met, or if both CFTs are inoperable, the unit must be brought to a MODE in
which the LCO does not apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and RCS pressure reduced to < 800 psig within

12 hours. The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.5.11

Verification every 12 hours that each CFT isolation valve is fully open ensures that
the CFTs are available for injection and ensures timely discovery if a valve should
be less than fully open. If an isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve position should not
change with power removed, a closed valve could result in accident analysis
assumptions not being met. A 12 hour Frequency is considered reasonable in view
of administrative controls that ensure that a mispositioned isolation valve is unlikely.

SR 3.5.1.2and SR 356.1.3

Verification every 12 hours of each CFT's nitrogen cover pressure and the borated
water volume is sufficient to ensure adequate injection during a LOCA. Due to the
static nature of these parameters, a 12 hour Frequency usually allows the operator
to identify changes before the limits are reached. Operating experience has shown
that this Frequency is appropriate for early detection and correction of off normal
trends.
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SR 3514

Surveillance once every 31 days is reasonable to verify that the CFT boron
concentration is within the required limits, because the static nature of this
parameter limits the ways in which the concentration can be changed. The
Frequency is adequate to identify changes that could occur from mechanisms such
as stratification or inleakage. Sampling of the affected CFT within 12 hours after a
0.2 ft volume increase will identify whether inleakage from the RCS has caused a
reduction in boron concentration to below the required limit. The 0.2 ft increase
represents approximately 102 gallons increase in volume. It is not necessary to
verify boron concentration if the added water inventory is from a borated water
source of known concentration > 2270 ppm, such as the borated water storage tank
(BWST), because the water is within CFT boron concentration requirements.
Similarly, it would not be necessary to sample the CFT following inventory additions
from the CFT makeup tank if sampling has determined that the added inventory had
a boron concentration within the CFT requirements. This is consistent with the
recommendations of NUREG-1366 (Ref. 4).

SR 3.51.5

Removing power from each CFT isolation valve operator ensures that an active
failure could not result in the undetected closure of a CFT motor operated isolation
valve coincident with a LOCA. Since power is removed under administrative control,
the 31 day Frequency will provide adequate assurance that the power is removed.

REFERENCES
1. SAR, Section 6.1 and 14.2.
2. 10CFR 50.46.
3. 10CFR 50.36.

4. NUREG-1366, "Improvements to Technical Specifications Surveillance
Requirements," December 1992.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS - Operating

BASES

BACKGROUND

The ANO-1 SAR states that the High Pressure Injection (HP!), Low Pressure
Injection (LPI) and Core Flooding Systems are collectively designed as an
Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification,
the term ECCS refers to the components associated with the HPI and LPI systems.
The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks.”

The function of the ECCS is to provide core cooling to ensure that the reactor core
is protected after any of the following accidents:

a. Loss of coolant accident (LOCA);

b. Rod ejection accident;

c. Steam generator tube rupture (SGTRY); and
d. Main steam line break (MSLB).

There are two phases of ECCS operation: injection and recirculation. In the
injection phase, borated water from the borated water storage tank (BWST) is
initially added to the Reactor Coolant System (RCS) via the cold legs and directly to
the reactor vessel. After the BWST has been depleted, the recirculation phase is
entered as the suction is transferred to the reactor building sump.

Two redundant, 100% capacity trains are provided. In MODES 1 and 2, and MODE
3 with RCS temperature > 350°F, each train consists of high pressure injection
(HPI) and low pressure injection (LP1) subsystems. In MODES 1 and 2, and MODE
3 with RCS temperature > 350°F, both trains must be OPERABLE. This ensures
that 100% of the core cooling requirements can be provided even in the event of a
single active failure.

A suction header supplies water from the BWST or the reactor building sump to the
ECCS pumps. HPI discharges into each of the four RCS cold legs between the
reactor coolant pump and the reactor vessel. LPI discharges into each of the two
core flood nozzles on the reactor vessel that discharge into the vessel downcomer
area. Valves are set to balance the HPI flow to the RCS. This flow balance directs
sufficient fiow to the core to meet the analysis assumptions following a small break
LOCA in one of the RCS cold legs.
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The HPI pumps are capable of discharging to the RCS at an RCS pressure above
the opening setpoint of the pressurizer safety valves. The LPI pumps are capable
of discharging to the RCS at pressures below approximately 200 psia. When the
BWST has been nearly emptied, the suction for the LPI pumps is manually
transferred to the reactor building sump. The HPI pumps cannot take suction
directly from the sump. If HPI is still needed, a cross connect from the discharge
side of the LPI pump to the suction of the HPI pumps would be opened. This is
known as "piggy backing” and enables continued HPI to the RCS, if needed, after
the BWST is emptied.

In the long term cooling period, the flowpath inherent in the reactor vessel internals,
commonly called the leakage gap flowpath, would be sufficient by itself to preclude
boron precipitation (Ref. 2). Flow paths in the LP| System may be procedurally
established to preclude the possibility of boric acid in the core region reaching an
unacceptably high concentration. The desired flowpath establishes decay heat
removal (DHR) in conjunction with LPI cooling. This requires conditions present
which allow both DHR pumps to operate simultaneously. |f DHR can not be
established but hot leg level is above the bottom of the hot leg nozzle, an alternate
fliowpath is gravity draining from the decay heat suction piping through the idle DHR
pump into the reactor building sump. If the first two methods are unsuccessful, the
pressurizer auxiliary spray line is used. This provides reverse flow through the core
using auxiliary spray into the pressurizer, out the pressurizer into the hot leg via the
surge line then reactor vessel into the area above the core.

The HPI subsystem also functions to supply borated water to the reactor core
following increased heat removal events, such as large MSLBs.

During a large break LOCA, RCS pressure will rapidly decrease. The ECCS is
actuated upon receipt of an Engineered Safeguards Actuation System (ESAS)
signal. If offsite power has not been lost, the safeguard loads start in sequence
unless previously operating. If offsite power has been lost, the Engineered
Safeguards (ES) buses shed normal operating loads and are connected to the
diesel generators. Safeguard loads are then connected in sequence. The time
delay associated with diesel starting, sequenced loading, and pump starting
determines the amount of time before pumped flow is available to the core following
a LOCA.

The active ECCS components, along with the passive core flood tanks (CFTs)
covered in LCO 3.5.1, "Core Flood Tanks (CFTs)," and the BWST covered in

LCO 3.5.4, "Borated Water Storage Tank (BWST)," provide the cooling water
necessary to meet 10 CFR 50.46 (Ref. 1 and 3).

APPLICABLE SAFETY ANALYSES

The LCO helps to ensure that the following acceptance criteria for the ECCS,
established by 10 CFR 50.46 (Ref. 3 and 4), will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200°F;
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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;

d. Core is maintained in a coolable geometry; and
e. Adequate long term core cooling capability is maintained.

Only the LPI subsystem is assumed to provide injection in the large break LOCA
analysis at full power (Ref. 4). This analysis establishes a minimum required flow
for the LP] subsystem, as well as the minimum required response time for
subsystem actuation. The HPI subsystem is credited in the small break LOCA
analysis. This analysis establishes the flow and discharge head requirements for
the HPI pump. The SGTR and MSLB analyses also credit the HPI subsystem but
are not limiting in HPI subsystem design.

The large break LOCA event assumes a loss of offsite power and a single failure
(disabling one ECCS train). For analysis purposes, the loss of offsite power
assumption may be conservatively inconsistent with the assumed operation of
some equipment, such as reactor coolant pumps (Ref. 4). During the blowdown
stage of a LOCA, the RCS depressurizes as primary coolant is ejected through the
break into the reactor building. The nuclear reaction is terminated either by
moderator voiding during large breaks or CONTROL ROD insertion for small breaks
(Ref.4). Following depressurization, emergency cooling water is injected into the
reactor vessel core flood nozzles, then flows into the downcomer, fills the lower
plenum, and refloods the core.

The safety analyses show that an LPI train will deliver sufficient water to match
decay heat boiloff rates for a large break LOCA. They also show that the HPI train
will deliver sufficient water for a small break LOCA and provide sufficient boron to
maintain the core subcritical.

In the large break LOCA analyses, LPI is not credited until at least 35 seconds after
actuation of the ESAS signal. This is based on a loss of offsite power and the
associated time delays in startup and loading of the diesel generator (DG). Further,
LPI flow is not credited until RCS pressure drops below the pump's shutoff head.
For a large break LOCA, HPI is not credited at all.

In the small break LOCA analysis, HPI is not credited until at least 35 seconds after

actuation of the ESAS signal. This is based on a loss of offsite power and the
associated time delays in startup and loading of the DG.
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In MODE 1, the ECCS trains satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5). In
MODE 2 and MODE 3 with RCS temperature > 350°F, the ECCS trains satisfy
Criterion 4 of 10 CFR 50.36.

LCO

in MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, two independent
(and redundant) ECCS trains are required to ensure that at least one is available,
assuming a single failure in the other train.

In MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, an ECCS train
consists of an HPI subsystem and an LP! subsystem. Each train includes the
piping, instruments, pumps, valves, heat exchangers, and controls to ensure an
OPERABLE flow path capable of taking suction from the BWST upon an ESAS
signal and the capability to manually transfer suction to the reactor building sump.

During an event requiring ECCS actuation, a flow path is provided to ensure an
abundant supply of water from the BWST to the RCS via the HPI and LP| pumps
and their respective discharge flow paths to each of the four cold leg injection
nozzles and the reactor vessel. In the long term, this flow path may be manually
transferred to take its supply from the reactor building sump and to supply borated
water to the RCS via two paths (LPI and HPI piggy-back modes).

The flow path for each train must maintain its designed independence to ensure
that no single failure can disable both ECCS trains.

APPLICABILITY

In MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, the ECCS train
OPERABILITY requirements for the limiting Design Basis Accident, a large break
LOCA, are based on full power operation. Although reduced power would not
require the same level of performance, the accident analysis does not provide for
reduced cooling requirements in the lower MODES. The HPI pump performance
requirements are based on a small break LOCA.

In MODE 3 with RCS temperature < 350°F and in MODE 4, ECCS train
OPERABILITY requirements are established by LCO 3.5.3, "ECCS - Shutdown.” In
MODE 3 with RCS temperature < 350°F and in MODE 4, the probability of an event
requiring ECCS actuation is significantly lessened. In this operating condition, the
safety injection function is preserved through LCO 3.5.3 requirements for two
OPERABLE LPI trains.

In MODES 5 and 6, unit conditions are such that the probability of an event
requiring ECCS injection is extremely low. Core cooling requirements in MODE 5
are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8,
"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are
addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation -
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High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant
Circulation - Low Water Level.”

ACTIONS

Al

With one or more trains inoperable, but at least 100% of the injection flow
equivalent to a single OPERABLE ECCS train still available, the inoperable
components must be returned to OPERABLE status within 72 hours. The 72 hour
Completion Time is based on NRC recommendations (Ref. 6) that are based on a
risk evaluation and is a reasonable time for repairs.

The LCO requires the OPERABILITY of a number of independent subsystems.

Due to the redundancy of trains and the diversity of subsystems, the inoperability of
one component in a train does not render the ECCS incapable of performing its
function. Neither does the inoperability of two diverse components, each in a
different train, necessarily result in a loss of function for the ECCS. This allows
increased flexibility in unit operations under circumstances when diverse
components in opposite trains are inoperable, i.e., an HP! subsystem in one train
and an LPI subsystem in the opposite train.

An event accompanied by a loss of offsite power and the failure of a DG can
disable one ECCS train until power is restored. A reliability analysis (Ref. 6) has
shown the risk of having one full ECCS train inoperable to be sufficiently low to
justify continued operation for 72 hours.

With one or more components inoperable such that 100% of the flow equivalent to
a single OPERABLE ECCS train is not available, the unit is in a condition outside
the accident analyses. Therefore, LCO 3.0.3 must be immediately entered.

B.1and B.2

If the Required Action and associated Completion Time of Condition A are not met,
or one or more components are inoperable such that 100% of the flow equivalent to
a single OPERABLE ECCS train is not available, the unit must be brought to a
MODE in which the LCO does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and RCS temperature must be reduced
to less than or equal to 350°F within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without challenging unit
systems.
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CA

Condition A is applicable with one or more trains inoperable. The allowed
Completion Time is based on the assumption that at least 100% of the ECCS flow
equivalent to a single OPERABLE ECCS train is available. With less than 100% of
the ECCS flow equivalent to a single OPERABLE ECCS train available, the unit is
in a condition outside of the accident analyses. Therefore, LCO 3.0.3 must be
entered immediately

SURVEILLANCE REQUIREMENTS

SR 3521

Verifying the correct alignment for manual, power operated, and automatic valves in
the ECCS flow paths provides assurance that the proper flow paths will exist for
ECCS operation. This SR does not apply to valves that are locked, sealed, or
otherwise secured in position, since these valves were verified to be in the correct
position prior to locking, sealing, or securing. A valve that receives an actuation
signal is allowed to be in a nonaccident position provided the valve will
automatically reposition within the proper stroke time. This Surveillance does not
require any testing or valve manipulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated under administrative
control, and an inoperable valve position would only affect a single train. This
Frequency has been shown to be acceptable through operating experience.

SR 3.5.2.2

Periodic surveillance testing of ECCS pumps to detect gross degradation caused by
impeller structural damage or other hydraulic component problems is required by
Section XI of the ASME Code (Ref. 7). This testing confirms component
OPERABILITY, trends performance, and detects incipient failures by indicating
abnormal performance. SRs are specified in the Inservice Testing Program, which
encompasses Section Xl of the ASME Code.

SR 3523

This SR demonstrates that each automatic ECCS valve actuates to the required
position on an actual or simulated ESAS signal. This SR is not required for valves
that are locked, sealed, or otherwise secured in position under administrative
controls. The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit outage and on the
potential for an unplanned transient if the Surveillance were performed with the
reactor at power. The 18 month Frequency is also acceptable based on
consideration of the design reliability (and confirming operating experience) of the
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equipment. The actuation logic is tested as part of the ESAS testing, and
equipment performance is monitored as part of the Inservice Testing Program.

SR 3524

The intent of this SR is to verify that the ECCS pumps are capable of automatically
starting on an ESAS signal. Because of the system design configuration and the
limitations imposed on pump operation during the unit conditions when this test
would be conducted, this verification must be conducted through a series of
sequential, overlapping or total steps in order to demonstrate functionality. SR
3.5.2.4 demonstrates that each ECCS pump would be capable of starting by
verifying that its breaker closes on receipt of an actual or simulated ESAS signal.
SR 3.5.2.4 works in conjunction with the Inservice Testing Program (SR 3.5.2.2)
which periodically verifies the ability of the pumps to start and operate within limits,
and the ESAS actuation logic testing which periodically verifies the ability of the
ESAS to sense, process and generate an actuation signal.

The 18 month Frequency is based on the need to perform this Surveillance under
the conditions that apply during a unit outage and on the potential for an unplanned
transient if the Surveillance were performed with the reactor at power. The 18
month Frequency is also acceptable based on consideration of the design reliability
(and confirming operating experience) of the equipment.

SR 3.6.2.5

Periodic inspections of the reactor building sump suction inlet ensure that it is
unrestricted and stays in proper operating condition. The 18 month Frequency is
based on the need to perform this Surveillance during a unit outage. Operating
experience has shown this Frequency to be acceptable to detect abnormal
degradation.

REFERENCES
1. SAR, Section 6.
2. Letter from A. C. Thadani (NRC) to P. S. Walsh (BWOG) dated March 9, 1993.
3. 10CFR 50.46.
4. SAR, Section 14.2.2.5.2.

5. 10 CFR 50.36.
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6. NRC Memorandum to V. Stello, Jr., from R.L. Baer, "Recommended Interim
Revisions to LCOs for ECCS Components,"” December 1, 1975.

7. ASME, Boiler and Pressure Vessel Code, Section XI, Inservice Inspection.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS - Shutdown

BASES

BACKGROUND

The ANO-1 SAR states that the High Pressure Injection (HP!), Low Pressure
Injection (LPI) and Core Flooding Systems are collectively designed as an
Emergency Core Cooling System (ECCS) (Ref. 1). In this Technical Specification,
the term ECCS refers to the components associated with the LPI system. The HPI
system, in conjunction with the LPI system, is covered by LCO 3.5.2, "ECCS-
Operating." The core flood tanks are addressed by LCO 3.5.1, "Core Flood Tanks

(CFTs).”

In MODE 3 with RCS temperature < 350°F and in MODE 4, the required trains
consist of two redundant, 100% capacity low pressure injection (LPI) trains.

The LPI flow paths consist of piping, valves, heat exchangers, instruments, controls,
and pumps, capable of taking suction from the borated water storage tank (BWST)
and the capability to manually (locally or remotely) transfer suction to the reactor
building sump such that water can be injected into the reactor vessel.

APPLICABLE SAFETY ANALYSES

The stable conditions associated with operation in MODE 3 with RCS temperature
< 350°F and in MODE 4, allow the operational requirements to be reduced.

In MODE 3 with RCS temperature < 350°F and in MODE 4, the ECCS - Shutdown
LCO satisfies Criterion 4 of 10 CFR 50.36.

LCO

In MODE 3 with RCS temperature < 350°F and in MODE 4, two independent and
redundant LPI trains are required to ensure sufficient LPI flow is available to the
core. In MODE 3 with RCS temperature < 350°F and in MODE 4, an LP! train
includes the pump, heat exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path capable of taking suction from the BWST and the
capability to manually (locally or remotely) transfer suction to the reactor building
sump.

During an event requiring LPI, a flow path is required to provide water from the
BWST, via the LPI pumps and their respective supply headers, to the reactor
vessel. In the long term, this flow path may be switched to take its supply from the
reactor building sump.
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A valve that is locked, sealed, or otherwise secured in its ES position is
OPERABLE.

This LCO is modified by a Note that allows a Decay Heat Removal (DHR) train to be
considered OPERABLE during alignment, when aligned, or when operating for
decay heat removal, if it is capable of being manually (locally or remotely) realigned
to the LPI mode of operation and is not otherwise inoperable. This provision is
necessary because of the dual requirements of the components that comprise the
low pressure injection/decay heat removal system.

APPLICABILITY

In MODES 1 and 2 and MODE 3 with RCS temperature > 350°F, the OPERABILITY
requirements for the ECCS are covered by LCO 3.5.2.

In MODE 3 with RCS temperature < 350°F and in MODE 4, two OPERABLE LPI
trains are acceptable on the basis of the stable reactivity condition of the reactor
and the limited core cooling requirements.

In MODES 5 and 8, unit conditions are such that the probability of an event
requiring LPI injection is extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," and LCO 3.4.8,
"RCS Loops - MODE 5, Loops Not Filled." MODE 6 core cooling requirements are
addressed by LCO 3.9.4, "Decay Heat Removal (DHR) and Coolant Circulation -
High Water Level," and LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant
Circulation - Low Water Level.”

ACTIONS

A1l

If one LPI train is inoperable, the unit is not prepared to provide redundant, single
failure proof LPI in response to events requiring ESAS. The 48 hour Completion
Time to restore the LPI subsystem to OPERABLE status ensures that prompt action
is taken to provide the required cooling capacity or to initiate actions to place the
unit in MODE 5, where an LPI train is not required.

B1

When the Required Action and associated Completion Time of Condition A are not
met, a controlled cooldown should be initiated. The allowed Completion Time of
24 hours is reasonable, based on operating experience, to reach MODE 5 from
MODE 3 with RCS temperature < 350°F in an orderly manner and without
challenging unit systems.
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ci

If no LPI train is OPERABLE, the unit is not prepared to respond to an event
requiring low pressure injection and may not be prepared to continue cooldown
using the LPI pumps and DHR heat exchangers. The Completion Time of
immediately, which would initiate action to restore at least one LPI train to
OPERABLE status, ensures that prompt action is taken to restore the required LPI
capacity. Normally, in MODE 4, reactor decay heat must be removed by an LPI
train operating with suction from the RCS. If no LPI train is OPERABLE for this
function, reactor decay heat must be removed by some alternate method, such as
use of the steam generator(s). The alternate means of heat removal must continue
until one of the inoperable LPI trains can be restored to operation so that
continuation of decay heat removal (DHR) is provided.

With both DHR pumps and heat exchangers inoperable, it would be unwise to
require the unit to go to MODE 5, where the only available heat removal system is
the LPI trains operating in the DHR mode. Therefore, the appropriate action is to
initiate measures to restore one ECCS LPI train and to continue the actions until the
train is restored to OPERABLE status.

c.2

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.
This Required Action is modified by a Note that states that this Required Action is
only required to be performed if one DHR train is OPERABLE. This Required
Action provides for those circumstances where the LPI trains may be inoperable but
are otherwise capable of providing the necessary decay heat removal. Under this
circumstance, the prudent action is to remove the unit from the Applicability of the
LCO and place the unit in a stable condition in MODE 5. The Completion Time of
24 hours is reasonable, based on operating experience, to reach MODE 5 in an
orderly manner and without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.56.3.1

The applicable Surveillance descriptions from Bases B 3.5.2 apply. This SR is
modified by a Note that allows an LPI train to be considered OPERABLE during
alignment and operation for DHR, if capable of being manually realigned (remote or
local) to the LPI mode of operation and not otherwise inoperable. This allows
operation in the DHR mode during MODE 4, if necessary.

ANO-1 B 3.5.3-3 3/19/2001



ECCS - Shutdown
B3.53

REFERENCES

1. The applicable references from Bases B 3.5.2 apply.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Borated Water Storage Tank (BWST)

BASES

BACKGROUND

The BWST supports the ECCS and the Reactor Building Spray System by providing
a source of borated water for ECCS and reactor building spray pump operation. In
addition, the BWST supplies borated water to the refueling canal for refueling
operations.

The BWST supplies two ECCS trains, each by a separate, redundant supply
header. Each header also supplies one train of the Reactor Building Spray System.
A motor operated isolation valve is provided in each header to allow the operator to
isolate the BWST from the ECCS after the ECCS pump suction has been
transferred to the reactor building sump following depletion of the BWST during a
loss of coolant accident (LOCA). Use of a single BWST to supply both ECCS trains
is acceptable because the BWST is a passive component, and passive failures are
not assumed to occur coincidentally with the Design Basis Accident (DBA).

This LCO ensures that:

a. The BWST contains sufficient borated water to support the ECCS during the
injection phase,

b. Sufficient water volume exists in the reactor building sump to support continued
operation of the ECCS and reactor building spray pumps at the time of transfer
to the recirculation mode of cooling; and

c. The reactor remains adequately shutdown following a LOCA.

Insufficient water inventory in the BWST could affect NPSH and result in insufficient
cooling capability by the ECCS when the transfer to the recirculation mode occurs.

Improper boron concentrations could result in a reduction of adequate SDM or an
excessive boric acid concentration in the core following a LOCA, as well as
excessive caustic stress corrosion of mechanical components and systems inside
the reactor building.

APPLICABLE SAFETY ANALYSES

During accident conditions, the BWST provides a source of borated water to the
high pressure injection (HPI), low pressure injection (LPI), and reactor building
spray pumps. As such, it provides reactor building cooling and depressurization,
core cooling, and replacement inventory and is a source of negative reactivity for
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reactor shutdown. The design basis transients and applicable safety analyses
concerning each of these systems are discussed in the Applicable Safety Analyses
section of Bases B 3.5.2, "ECCS - Operating," and B 3.6.5, "Reactor Building Spray
and Cooling Systems.”

The limits on level of > 38.4 feet and < 42 feet are the accident analysis assumed
values. These levels correspond to volumes of approximately 375,096 gallons and
405,090 gallons, respectively. These parameter values do not contain an
allowance for instrument uncertainty. Additional allowances for instrument
uncertainty are included in the implementing procedures. Sufficient deliverable
volume must be available to provide the operator adequate time to prepare for
switchover to reactor building sump recirculation.

A second factor that affects the minimum required BWST level is the ability to
support continued ECCS pump operation after the manual transfer to recirculation
occurs. When ECCS pump suction is transferred to the sump, there must be
sufficient water in the sump to ensure adequate net positive suction head (NPSH)
for the LPI and reactor building spray pumps. This NPSH calculation is described in
the SAR (Ref. 1), and the amount of water that enters the sump from the BWST
and other sources is one of the input assumptions. The calculation does not take
credit for more than the minimum assumed level from the BWST.

The third factor is that the volume of water in the BWST must be within a range that
will ensure the solution in the sump following a LOCA is within a specified pH range
that will minimize the evolution of iodine and the effect of chloride and caustic stress
corrosion cracking on the mechanical systems and components.

The fourth factor is that the volume of water in the BWST must be limited to ensure
that the resulting post-LOCA maximum reactor building water level is less than that
used for environmental qualification of safety related components in the reactor
building.

The level limits refer to the safety analysis assumed level. A certain amount of
water is unusable because of tank discharge line location and other physical
characteristics, and the time assumed for the operator to accomplish swapover to
the sump.

The 2270 ppm limit for minimum boron concentration was established to ensure
that, following a LOCA with a minimum BWST level, the reactor will remain
adequately shutdown in the cold condition following mixing of the BWST and
Reactor Coolant System (RCS) water volumes.

The minimum and maximum concentration limits both ensure that the long term
solution in the sump following a LOCA is within a specified pH range that will
minimize the evolution of iodine and the effect of chloride and caustic stress
corrosion cracking on the mechanical systems and components.

The 2670 ppm maximum limit for boron concentration in the BWST is also based on
the potential for boron precipitation in the core during the long term cooling period
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following a LOCA. For a cold leg break, the core dissipates heat by pool nucleate
boiling. Because of this boiling phenomenon in the core, the boric acid
concentration will increase in this region. If allowed to proceed in this manner, a
point may be reached where boron precipitation will occur in the core. B&W has
evaluated the flowpath inherent in the reactor vessel internals, commonly called the
leakage gap flowpath, and demonstrated that the flowpath would be sufficient by
itself to preclude boron precipitation (Ref. 2). As a secondary measure, post LOCA
emergency procedures direct the operator to establish dilution flow paths in the LPI
System to prevent this condition by establishing a forced flow path through the core
regardless of break location. These procedures are based on the minimum time in
which precipitation could occur, assuming that maximum boron concentrations exist
in the borated water sources used for injection following a LOCA.

The 40°F lower limit on the temperature of the solution in the BWST was
established to ensure that the solution will not freeze. The 110°F upper limit on the
temperature of the BWST contents is consistent with the maximum water
temperature assumed in the safety analysis. These parameter values do not
contain an allowance for instrument uncertainty. Additional allowances for
instrument uncertainty are included in the implementing procedures.

In MODE 1, the BWST satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3). In MODES 2,
3 and 4, the BWST satisfies Criterion 4 of 10 CFR 50.36.

LCO

The BWST exists to ensure that an adequate supply of borated water is available to
cool and depressurize the reactor building in the event of a DBA; to cool and cover
the core in the event of a LOCA, thereby ensuring the reactor remains adequately
shutdown following a DBA; and to ensure an adequate level exists in the reactor
building sump to support ECCS and reactor building spray pump operation in the
recirculation mode. To be considered OPERABLE, the BWST must meet the limits
for water volume, boron concentration, and temperature established in the SRs.

APPLICABILITY

In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements are dictated by
the ECCS and Reactor Building Spray System OPERABILITY requirements. Since
both the ECCS and Reactor Building Spray System must be OPERABLE in
MODES 1, 2, 3, and 4, the BWST must be OPERABLE to support their operation.

Core cooling requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled,"
respectively. MODE 6 core cooling requirements are addressed by LCO 3.9.4,
"Decay Heat Removal (DHR) and Coolant Circulation - High Water Level," and
LCO 3.9.5, "Decay Heat Removal (DHR) and Coolant Circulation - Low Water
Level."
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ACTIONS

A1

With either the BWST boron concentration or borated water temperature not within
limits, the condition must be corrected within 8 hours. In this condition, neither the
ECCS nor the Reactor Building Spray System may be able to perform its design
functions. Therefore, prompt action must be taken to restore the tank to
OPERABLE status or to place the unit in a MODE in which these systems are not
required. The 8 hour limit to restore the temperature or boron concentration to
within limits was developed considering the time required to change boron
concentration or temperature and assuming that the contents of the tank are still
available for injection.

B.1

With the BWST inoperable for reasons other than Condition A (e.g., water volume),
the BWST must be restored to OPERABLE status within 1 hour. In this condition,
neither the ECCS nor the Reactor Building Spray System can perform its design
functions. Therefore, prompt action must be taken to restore the BWST to
OPERABLE status or to place the unit in a MODE in which the BWST is not
required. The allowed Completion Time of 1 hour to restore the BWST to
OPERABLE status is based on this condition simultaneously affecting multiple
redundant trains.

C1andC.2

If the Required Actions and associated Completion Times are not met, the unit must
be brought to a MODE in which the LCO does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and to MODE 5 within

36 hours. The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power conditions inan
orderly manner and without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.5.4.1

Verification every 24 hours that the BWST water temperature is within the specified
temperature band ensures that the fluid will not freeze and that the fluid
temperature will not be hotter than assumed in the safety analysis. These
parameter values do not contain an allowance for instrument uncertainty.
Additional allowances for instrument uncertainty are included in the implementing
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procedures. The 24 hour Frequency is sufficient to identify a temperature change
that would approach either temperature fimit.

The SR is modified by a Note that requires the Surveillance to be performed only
when ambient air temperatures are outside the operating temperature limits of the
BWST. With ambient temperatures within this band, the BWST temperature should
not exceed the limits.

SR 3.5.4.2

Verification every 7 days that the BWST level is > 38.4 feet and < 42 feet ensures
that a sufficient initial supply is available for injection and to support continued
ECCS pump operation on recirculation. These levels correspond to volumes of
approximately 375,096 gallons and 405,080 gallons, respectively. These parameter
values do not contain an allowance for instrument uncertainty. Additional
allowances for instrument uncertainty are included in the implementing procedures.
Since the BWST level is normally stable, a 7 day Frequency has been shown to be
appropriate through operating experience.

SR 3.5.4.3

Verification every 7 days that the boron concentration of the BWST fluid is

> 2270 ppm and < 2670 ppm ensures that the reactor will remain adequately
shutdown following a LOCA. These parameter values do not contain an allowance
for instrument uncertainty. Additional allowances for instrument uncertainty are
included in the implementing procedures. Since the BWST level is normally stable,
a 7 day sampling Frequency is appropriate and has been shown to be acceptable
through operating experience.

REFERENCES
1. SAR, Section6.1.
2. Letter from A. C. Thadani (NRC) to P. S. Walsh (BWOG) dated March S, 1993.

3. 10 CFR 50.36.
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CTS DISCUSSION OF CHANGES
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS

ADMINISTRATIVE

Al

A4

AS

ANO-1

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

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

The CTS is marked to show the adoption of the second entry Condition for ITS 3.5.1,
Condition C. Condition C is entered when the Required Actions and associated
Completion Times of Condition A or B are not met or upon the declaration of two
inoperable core flood tanks (CFTs). CTS 3.3.6 is not explicitly identified as “one CFT
inoperable” but rather as “LCO not met.” Therefore, providing an explicit ACTION
rather than entering LCO 3.0.3 is consistent with CTS. Because this ITS Condition
and its Required Actions are in accordance with current license requirements, the
adoption of this additional entry condition is considered an administrative change.

In several locations throughout the CTS, the applicability was established based on
measurable parameters, such as reactor coolant system (RCS) temperature and
pressure, with an additional qualifier that states “and irradiated fuel is in the core.”

This qualifier is shown as deleted because the definition of MODE (ITS Section 1.1) is
premised on “fuel in the reactor vessel.” This definition for MODE invalidates the need
for the additional qualifier present in the CTS applicability statements.

The CTS was marked to show the adoption of the NOTE for ITS LCO 3.5.3. The
NOTE specifies that a decay heat removal (DHR) train may be considered operable
during alignment and when aligned for decay heat removal, if it is capable of being
manually realigned to the low pressure injection (LPI) mode of operation. The
adoption of this NOTE in the CTS is considered an administrative change because it
reflects necessary clarification of the OPERABILITY allowances for the LPI system
when performing the decay heat removal function. Further, the NOTE is necessary
because of ANO’s adoption of the more restrictive Applicability requirements for the
LPI system in ITS LCO 3.5.3 vice the CTS 3.3.1 requirements (ref. DOC M8). This
change is consistent with TSTF-090.
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A6

A7

A8

A9

Al0

All

ANO-1

CTS 3.3.6 required actions for inoperability of the LPI system in MODE 3 with RCS
temperature less than 350°F are segregated into ITS 3.5.3 Conditions A and B.
Although ITS 3.5.3 Conditions A and B provide a different presentation of the CTS
requirements, the cumulative time for restoration of one LPI train remains at 72 hours
(i.e., 48 hours to restore the inoperable LPI train, and if not restored, 24 hours to be in
MODE 5). Therefore, this is an administrative change because the ITS maintains the
CTS action times but in a different manner of presentation.

This portion of CTS 3.3.6 is not applicable to ITS 3.5.3 due to the differences in
Applicability. CTS 3.3.6 was Applicable to operating conditions as well as shutdown
conditions (i.e., MODES 1 through 4). ITS 3.5.3 is only Applicable in shutdown
conditions (i.e., MODE 3 with RCS temperature less than or equal to 350°F and
MODE 4). Therefore, those actions in CTS 3.3.6 which are associated with operating
conditions which are irrelevant to ITS 3.5.3 are crossed out.

CTS 3.3.3(A), (B) & (C) established the LCO requirements for the Core Flood Tanks
(CFTs). Specific values were established in the LCO for tank inventory, boric acid
concentration and nitrogen gas pressure. Compliance with the specifications on
inventory, boric acid concentration and nitrogen gas pressure constitutes
OPERABILITY of the CFTs. The values of the parameters are incorporated into ITS
SR 3.5.1.2, SR 3.5.1.3, and SR 3.5.1.4. In addition, The CTS LCO established a
requirement that the CFT electrically operated discharge valves be open and breakers
open. These requirements are incorporated into ITS SR 3.5.1.1 and SR 3.5.1.5.

CTS 3.3.1(G) established the LCO requirements for the Borated Water Storage Tank
(BWST). Specific values were specified in the LCO for tank inventory, boric acid
concentration and minimum temperature. Compliance with the specifications on
inventory, boric acid concentration and minimum temperature constitutes
OPERABILITY of the BWST. The values of these parameters are incorporated into
ITSSR3.54.1,SR3.54.2 and SR 3.5.43.

The CTS markup was annotated as adopting the Note from the SR 3.5.1.4 Frequency.
Although not explicitly stated in Table 4.1-3, Item 3 of the CTS, the sampling
requirement following CFT makeup has been interpreted as applying only to the CFT
affected by the inventory addition. Thus, showing its adoption on the CTS markup is
an administrative change.

The CTS markup is annotated to show the adoption of Condition C for ITS

LCO 3.5.2. This entry condition addresses those situations in which at least 100% of
the ECCS flow equivalent to a single OPERABLE ECCS train is not available due to
component inoperability that has resulted in one or more ECCS trains being declared
inoperable. In this situation, the safety function provided by the ECCS is not capable
of being met and the unit is operating outside of its accident analyses. Therefore,
LCO 3.0.3 must be entered immediately. This change is classified as administrative
because the intent of Condition C is comparable to the requirements of CTS 3.0.3,
which would have been entered for this situation.
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Al2

Al3

ANO-1

Units expressed in CTS 3.3.3 were inconsistent in their application of allowances for
measurement and instrumentation uncertainties. For example, the CFT required
volume and pressure presented in the CTS contained instrumentation uncertainty
allowances. The boron concentration presented in the CTS contained no allowances.
Therefore, CTS 3.3.3(A) was modified to present the safety analysis values for the CFT
tank volume and pressure. This change establishes consistency between parameters
presented in the specification. This change is considered to be administrative in that the
same instrumentation uncertainty allowances for these parameters will exist in the
future.

This page is not yet approved as provided in this package. Therefore, this markup is

dependent on the expected NRC approval of the August 6, 1998, (Ref. 1CANO089801)
license amendment request (LAR) related to the sodium hydroxide tank level.
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TECHNICAL CHANGE -- MORE RESTRICTIVE

Ml

M2

M3

M4

ANO-1

Not used.

ITS 3.5.1, Condition B will establish the Required Actions should a core flood tank
(CFT) become inoperable for reasons other than boron concentration not being within
its limits. Condition C will establish the Required Actions should the Required Actions
and associated Completion Times of Condition A or B not be met. The Completion
Time for Required Action B.1, which directs restoration of the CFT to an OPERABLE
status, has been specified as being 6 hours. The Completion Time for Required

Action C.1, which directs that the unit be placed in MODE 3, has also been specified as
being 6 hours from entry into the Condition. In the ITS, this provides a cumulative
time frame of 12 hours to be in MODE 3 (for inoperability circumstances other than
boron concentration not being within its limits). While in CTS 3.3.6, the cumulative
time frame for placing the unit in MODE 3 was 36 hours. The reduced time to place
the unit in MODE 3 constitutes a more restrictive requirement.

In addition, the ITS 3.5.1 Completion Time for removing the unit from the
Applicability of the LCO will be 12 hours following entry into Condition C. For
comparable circumstances, the CTS would have allowed 72 hours to be in cold
shutdown. Despite the differences in the final operating condition of the reactor, the
ITS will require a faster rate of cooldown to satisfy its Required Action. This also
constitutes an additional restriction on the unit.

The adoption of both of these additional restrictions is considered acceptable in light of
the importance of the core flood tanks in mitigating the effects of large break LOCAs.

ITS SR 3.5.1.4 Frequency for verification of Core Flood Tank (CFT) boron
concentration requires that the CFT be sampled every 31 days which is consistent with
sampling requirements per CTS Table 4.1-3, Item 3. In addition, the ITS and CTS
require that the CFTs be sampled after inventory additions. The CTS requires sampling
“after each makeup,” but does not specify a time limit for the sampling. The ITS
Frequency will be more restrictive than CTS requirements because sampling will be
required “once within 12 hours after each solution level increase ...” This Completion
Time is based on the need to clearly establish when the required sampling must be
completed while taking into consideration the time necessary to recirculate the tank,
obtain the sample and perform the analysis. (Also see DOC L3.) The change is
consistent with the intent of NUREG-1430.

ITS SR 3.5.1.1, SR 3.5.1.2, and SR 3.5.1.3 were annotated in the CTS markup as
being adopted in the ITS. The SRs were not previously established in the CTS. These
SRs ensure that the CFT is OPERABLE and available for injection consistent with the
safety analysis. Further, the SRs provide for timely recognition of out-of-specification
conditions. The adoption of the SRs constitute more restrictive requirements than
those presently imposed by the CTS. The changes are consistent with NUREG-1430.
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MS

M6

M7

M8

ANO-1

ITS SR 3.5.1.5 was annotated in the CTS markup as being adopted in the ITS. This
SR requires verification with a Frequency of 31 days that power is removed from each
CFT isolation valve operator when RCS pressure is > 800 psig. The SR will provide
assurance that the power is removed from the valve operator and that the valve is not
susceptible to an active failure. Although the intent of this SR is satisfied through
current administrative practices at ANO-1, its adoption in the ITS represents more
restrictive requirements than those established by the CTS. This change is consistent
with NUREG-1430.

Not used.

ITS SR 3.5.4.1, with its Note, and SR 3.5.4.2 are shown as being adopted. These SRs
are adopted to ensure OPERABILITY of the BWST. SR 3.5.4.1 is modified by a Note
that requires the surveillance to be performed only when ambient air temperature is
below the minimum required temperature or exceeds the maximum temperature limit.
The SR Frequencies are sufficient to determine an out-of-specification condition in an
acceptable time frame based on operating experience. In addition, the CTS did not
impose an upper limit on BWST temperature. The CTS does not contain these
surveillances. Therefore, the adoption of these SRs in the ITS imposes additional
requirements on the unit. The changes are consistent with NUREG-1430.

CTS 3.3.1 establishes the Applicability for a variety of components, including the low
pressure injection (LPI) pumps and the borated water storage tank (BWST),
“whenever containment integrity is established as required by Specification 3.6.1.”
CTS 3.6.1 requires containment integrity whenever RCS pressure is > 300 psig, RCS
temperature is > 200°F, and fuel is in the reactor. The ITS Applicability for the
required LPI trains (ITS LCO 3.5.2 and LCO 3.5.3) and the BWST (ITS LCO 3.5.4)
will be MODES 1, 2, 3 and 4. Thus, the LPI trains and BWST will be required when
RCS temperature is > 200°F without the RCS pressure qualifier. This results in the
ITS imposing an Applicability that can occur at a significantly lower RCS temperature
than that required by the combination of conditions expressed in CTS 3.6.1. This is an
additional restriction on unit operation that is consistent with NUREG-1430.
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M9

M10

Ml1

ANO-1

ITS LCO 3.5.4 Condition A is shown as being adopted on the CTS markup. LCO 3.5.4
Condition A established the Required Actions should the BWST boron concentration
not be within limits or should the BWST water temperature not be within limits. The
Completion Time for Required Action A.1 is 8 hours. Condition C established the
Required Actions should the Required Actions and associated Completion Times of
Conditions A or B not be met. Required Action C.1 directs that the unit be placed in
MODE 3 within 6 hours. CTS 3.3.6 established the required actions should the
requirements for BWST operability not be met. CTS 3.3.6 directed that “reactor
shutdown shall be initiated and the reactor shall be in the hot shutdown condition
(equivalent to ITS MODE 3) within 36 hours.” This CTS completion time is
significantly longer than the cumulative Completion Times of Required Action A.1 and
Required Action C.1. Thus, the ITS will impose more restrictive requirements than
those imposed by the CTS. The more restrictive requirements are acceptable based on
the importance of the BWST and its support role for other ECCS subsystems. This is
an additional restriction on unit operation that is consistent with NUREG-1430.

ITS LCO 3.5.4 Condition B is shown as being adopted on the CTS markup. LCO 3.5.4
Condition B established the Required Actions should the BWST be inoperable for
reasons other than Condition A (i.e., boron concentration not within limits or BWST
water temperature not within limits). The Completion Time for Required Action B.1 is
1 hour. Condition C established the Required Actions should the Required Actions and
associated Completion Times of Conditions A or B not be met. Required Action C.1
directs that the unit be placed in MODE 3 within 6 hours. CTS 3.3.6 established the
required actions should the requirements for BWST OPERABILITY not be met.

CTS 3.3.6 directed that “reactor shutdown shall be initiated and the reactor shall be in
the hot shutdown condition (equivalent to ITS MODE 3) within 36 hours.” This CTS
completion time is significantly longer than the cumulative Completion Times of
Required Action B.1 and Required Action C.1. Thus, the ITS will impose more
restrictive requirements than those imposed by the CTS. The more restrictive
requirements are acceptable based on the importance of the BWST and its support role
for other ECCS subsystems. This change is consistent with NUREG-1430.

ITS LCO 3.5.4 Condition C established the Required Actions should the Required
Actions and associated Completion Times of Conditions A or B not be met. Required
Action C.2 directs that the unit be placed in MODE 5 within 36 hours of entry into the
Condition. CTS 3.3.6 established the required actions should the requirements for
BWST OPERABILITY not be met. CTS 3.3.6 directed that “reactor shutdown shall
be initiated and the reactor shall be in the hot shutdown condition (equivalent to ITS
MODE 3) within 36 hours and, if not corrected, in cold shutdown condition (equivalent
to MODE 5) within an additional 72 hours.” This CTS completion time for
transitioning the unit from MODE 3 to MODE S is significantly longer than the
Completion Time of Required Action C.2. Thus, the ITS will impose more restrictive
requirements than those imposed by the CTS. The more restrictive requirements are
acceptable based on the importance of the BWST and its support role for other ECCS
subsystems. This change is consistent with NUREG-1430.
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M12 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.1 has been adopted.
SR 3.5.2.1 requires verification that each ECCS manual, power operated, and
automatic valve in the flow path, that is not locked, sealed, or otherwise secured in
position, is in the correct position. SR 3.5.2.1 has a specified Frequency of 31 days.
The CTS does not contain a similar surveillance requirement. Thus, the adoption of
this SR results in the ITS imposing an additional restriction on the unit. The adoption
of this SR is consistent with NUREG-1430.

M13 The CTS mark-up was annotated to indicate that ITS SR 3.5.2.5 has been adopted.
ITS SR 3.5.2.5 requires verification that, by visual inspection, each ECCS train reactor
building sump suction inlet is not restricted by debris and screens show no evidence of
structural distress or abnormal corrosion. SR 3.5.2.5 has a specified Frequency of
18 months. The CTS does not contain a similar surveillance requirement. Thus, the
adoption of this SR results in the ITS imposing an additional restriction on the unit.
The adoption of this SR is consistent with NUREG-1430.

Mi14 The CTS mark-up was annotated to indicate that ITS SR 3.5.3.1 (and the associated
Note) has been adopted. SR 3.5.3.1 requires that the equipment required to be
OPERABLE by LCO 3.5.3 (i.e., two LPI trains) be verified OPERABLE by
completion of SR 3.5.2.1, SR 3.5.2.2, SR 3.5.2.3, SR 3.5.2.4 and SR 3.5.2.5. These
SRs demonstrate the OPERABILITY of the LPI trains. SR 3.5.3.1 has a specified
Frequency that is in accordance with above referenced SRs. The basis for their
individual SR Frequencies is given in the ITS Bases for those SRsin B 3.5.2. The
adoption of this SR results in the ITS imposing an additional restriction on the unit as
discussed by DOC M12 and DOC M13. The adoption of this SR is consistent with
NUREG-1430.

M15 CTS 3.3.7(B) is shown as deleted. This Specification established an exception to the
required actions given in CTS 3.3.6. Specifically, it allowed the unit to operate for up
to 7 days with the CFT pressure or level instrument required by CTS 3.3.3(D) out of
service provided the other channel (level or pressure) was still operable. This
exception will not exist in the ITS. ITS 3.5.1 will require entry into Condition B
should SR 3.5.1.2 or SR 3.5.1.3 not be capable of being satisfied due to the failure of
their respective instrument channel. The Completion Time for Required Action B.1 is
6 hours. Thus, the ITS will be more restrictive than the CTS. This change is
consistent with NUREG-1430.
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M16

ANO-1

ITS 3.5.2 Condition B is entered when the Required Action and associated Completion
Time of Condition A have not been met. Required Action B.2 specifies that the unit be
placed in MODE 3 with RCS temperature <350°F with a Completion Time of

12 hours. CTS 3.3.6 directs that with the requirements for the specified ECCS
components not met, a “reactor shutdown shall be initiated and the reactor shall be in
hot shutdown condition (ITS MODE 3) within 36 hours and, if not corrected, in cold
shutdown condition (ITS MODE 5) within an additional 72 hours.” The adoption of
Required Action B.2 in the ITS represents more restrictive requirements than those
imposed by the CTS in that a cooldown to MODE 3 with RCS temperature less than or
equal to 350°F would be required to take place in a significantly shorter time frame
(i.e., at a faster rate) than that imposed by the CTS. The shortened time frame to be in
MODE 3 with RCS temperature less than or equal to 350°F is acceptable based on the
allowed Completion Time of Condition A and the length of time, based on operating
experience, that it takes to reach the required unit conditions. The adoption of this
Condition is consistent with NUREG-1430.
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TECHNICAL CHANGE -- LESS RESTRICTIVE

L1

L2

L3

ANO-1

NUREG-1430 3.5.1, Condition A is shown as being adopted in the ITS. ITS 3.5.1
Condition A establishes the Required Actions and Completion Time should one CFT
become inoperable due to its boron concentration not being within limits. The
Required Action directs that the boron concentration be restored to within its limits
within a Completion Time of 72 hours. CTS 3.3.6 specified the required actions should
the defined OPERABILITY conditions for the CFTs (per CTS 3.3.3) not be met.

CTS 3.3.6 established a requirement that a reactor shutdown be initiated and the unit
be placed in hot shutdown (equivalent to ITS MODE 3) within 36 hours. The CTS
does not differentiate between its required actions based on the cause of the
inoperability of the CFT. The ITS will allow 72 hours for restoration of the boron
concentration to within its limits. The increased restoration time is acceptable based
on: 1) the otherwise OPERABLE condition of the CFT and its ability to otherwise
fulfill its designated safety function, and 2) the low probability of an event requiring the
injection of the contents of the CFTs. This change is consistent with NUREG-1430.

NUREG-1430, LCO 3.5.1, Required Action C.2 directs that unit be placed in MODE 3
with RCS pressure less than or equal to 800 psig which removes the unit from the
Applicability of LCO 3.5.1. The Completion Time for Required Action C.2 is 12 hours
from time of entry into the Condition. CTS 3.3.6 would, for equivalent circumstances,
direct that the unit be placed in cold shutdown within an additional 72 hours (following
entry into MODE 3). The CTS has been marked to show ITS 3.5.1 Required

Action C.2 and its associated Completion Time. The adoption of Required Action C.2
is consistent with NUREG-1430 and establishes Required Actions that remove the unit
from the LCO Applicability. CTS 3.3.6 required actions would have directed the unit
to an operating condition below the Applicability of the LCO. Because the requirement
to place the unit in cold shutdown has been removed, the ITS Condition C Required
Actions will be less restrictive than the CTS. This less restrictive requirement is
acceptable because the ITS Required Actions function to remove the unit from an
operating condition where the functional capability of the CFTs is required. This
change is consistent with NUREG-1430.

ITS SR 3.5.1.4 Frequency for verification of CFT boron concentration requires that the
CFT be sampled every 31 days which is consistent with sampling requirements per CTS
Table 4.1-3, item 3. In addition, the ITS and CTS require that the CFTs be sampled
after inventory additions. The CTS requires sampling “after each makeup.” The CTS
does not establish any qualifiers on sampling Frequency based on the source of the
makeup inventory. Therefore, the ITS Frequency will be less restrictive than current
requirements because sampling will be required “once within 12 hours after each
solution level increase of > 0.2 feet that is not the result of addition from a source of
known concentration > 2270 ppm.” The decreased sampling Frequency is acceptable
because inventory makeup from sources that are of a known boron concentration will
be capable of satisfying the boron concentration requirements of the CFTs. When
inventory makeup is from a source for which the boron concentration is not
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14

L5

ANO-1

established, sampling requirements are unchanged. This change is consistent with
NUREG-1430. (Also see DOC M3).

CTS 3.3.5 is marked as being less restrictive with respect to ITS LCO 3.5.2 and

LCO 3.5.3 because this explicit requirement is not retained in the ITS. CTS 3.3.5
allowed maintenance to be performed during power operation on any component in the
HPI or LPI systems provided that not more than one train was removed from service
and that the maintenance would not make the train inoperable for more than

24 consecutive hours. Further, the Specification required that prior to initiating the
maintenance, the redundant components were to be demonstrated to be OPERABLE
within 24 hours prior to the maintenance. ITS LCO 3.5.2 and 3.5.3 will allow
components to be out of service for a longer period of time. Specifically, 72 hours for
an LPI or HPI train when in MODES 1 and 2 and MODE 3 with RCS temperature
>350°F. This is only allowed if at least 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train is available; thus, ensuring that the safety function is
preserved. In MODE 3 with RCS temperature < 350°F and in MODE 4, LCO 3.5.3
will allow one train of LPI to be out of service for up to 48 hours. Although these
times are of longer duration, the act of maintenance on one train does not change the
basis for believing that the redundant train is OPERABLE and capable of fulfilling its
safety function. The ITS Completion Times are based on the capabilities provided by
the OPERABLE train and the low probability of a design basis accident occurring
during this time period. Lastly, this change establishes consistency with NUREG-1430.

NUREG-1430 SR 3.5.4.3 specifies a Frequency of 7 days for verification of borated
water storage tank (BWST) boron concentration. CTS Table 4.1-3 establishes a
Frequency of “weekly and after each makeup.” The ITS will adopt the 7 day
Frequency established by NUREG-1430 SR 3.5.4.3. This is less restrictive in that
inventory additions to the BWST will not immediately require sampling to verify boron
concentration. This is acceptable because of: 1) the infrequent inventory additions to
the BWST; 2) the generally small inventory addition and its small impact on the total
BWST inventory concentration; and 3) the administrative controls used to govern
inventory additions to the BWST. The adoption of this SR Frequency is consistent
with NUREG-1430.
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ITS 3.5.3 Condition C is shown on the CTS markup as being adopted. Condition C is
entered when both of the LPI trains are inoperable. ITS 3.5.3 Required Action C.1
directs that action be immediately initiated to restore at least one LPI train to an
operable status. The current application of CTS requirements would direct entry into
CTS 3.0.3 which states that “within 1 hour, action shall be initiated to place the unit in
an operating condition (MODE) in which the Specification does not apply by placing it,
as applicable, in: ... 3. At least cold shutdown (MODE 5) within the subsequent

24 hours.” ITS Condition C will not direct that a reduction in operating temperature
be taken until at least one LPI train has been restored to an OPERABLE status, thus
ensuring that an effective method of decay heat removal will be available in the lower
MODE. For those unforeseen circumstances that may result in an LPI train not being
returned to service within a time period that would allow the required actions of

CTS 3.0.3 to be satisfactorily completed, the imposition of this ITS Condition would
be less restrictive based on the CTS requirement to place the unit in cold shutdown
within 24 hours without regard for the ability to dissipate decay heat at this lower
MODE. This change is acceptable because of the ITS direction that action be
immediately initiated to restore a safety function (i.e., one train of LPT) while
recognizing that it is an inappropriate action to direct that a unit without an
OPERABLE decay heat removal system be directed to a MODE that relies on the
DHR system as the mechanism for decay heat removal. The adoption of this Condition
is consistent with NUREG-1430.

ITS 3.5.2 Condition A is entered when one or more ECCS trains are inoperable and at
least 100% of the ECCS flow equivalent to a single operable ECCS train is available.
Required Action A.1 specifies that the ECCS train be restored to OPERABLE status
with a Completion Time of 72 hours. ITS Condition B is entered when the Required
Action and associated Completion Time of Condition A have not been met. Required
Action B.1 specifies that the unit be placed in MODE 3 with a Completion Time of

6 hours. Cumulatively, under the ITS, the unit has 78 hours to be in MODE 3
(subcritical). CTS 3.3.6 requires that with the requirements for the specified ECCS
components not met, a “reactor shutdown shall be initiated and the reactor shall be in
hot shutdown condition within 36 hours.” Thus, the adoption of the Completion Times
in the ITS represent less restrictive requirements than those imposed by the CTS. The
increase in the allowed restoration time is acceptable based on the preservation of the
ECCS safety function provided by the redundant train and the verification that “at least
100% of the ECCS flow equivalent to a single OPERABLE ECCS train” is available.
The adoption of these Completion Times is consistent with NUREG-1366,
NUREG-1430 and NRC Memorandum to V. Stello, Jr., from R L. Baer,
“Recommended Interim Revisions to LCOs for ECCS Components,” December 1,
1975. (Also reference DOC L9).
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ITS 3.5.2 Condition B is entered when the Required Action and associated Completion
Time of Condition A have not been met. Required Action B.2 specifies that the unit be
placed in MODE 3 with RCS temperature less than or equal to 350°F within a
Completion Time of 12 hours. CTS 3.3.6 directs that with the requirements for the
specified ECCS components not met, a “reactor shutdown shall be initiated and the
reactor shall be in hot shutdown condition (ITS MODE 3) within 36 hours and, if not
corrected, in cold shutdown condition (ITS MODE 5) within an additional 72 hours.”
The adoption of Required Action B.2 in the ITS represents less restrictive requirements
than those imposed by the CTS in that a cooldown to MODE 5 would no longer be
required as a result of HPI subsystem inoperability. This is acceptable based on the
preservation of the ECCS safety function in MODE 3 with RCS temperature less than
or equal to 350°F through the requirements of ITS LCO 3.5.3. The combination of
requirements in ITS 3.5.2 and ITS 3.5.3 result in no relaxation of the cooldown
requirements for LPI subsystem inoperability. The adoption of this Required Action
provides explicit guidance on exiting the LCO Applicability.

Not used.

CTS 3.3.1(D), CTS 3.3.2(B) and CTS 3.3.4(D) require that the engineered safety
features valves for the high pressure injection (HPI) and low pressure injection (LPI)
systems, and core flood tanks (CFTs) be OPERABLE or locked in the Engineered
Safeguards (ES) position whenever the associated system or component is required to
be OPERABLE. ITS LCOs 3.5.1, 3.5.2, and 3.5.3 will retain these requirements as a
condition of system OPERABILITY. However, NUREG-1430 and the ITS allow the
ES valves to be verified OPERABLE by actuation to the correct position or by being
locked, sealed or otherwise secured in position. The expanded options for
administratively controlling valve position will be adopted by the ITS. This is a less
restrictive condition on unit operation which is adopted in the ITS consistent with
NUREG-1430.

CTS 3.2.1.3 is shown as deleted. This Specification established actions should the
boric acid addition tank and associated piping, valves and pumps be inoperable for a
period greater than 24 hours. These actions are unnecessary because they duplicate a
requirement for an OPERABLE boric acid addition source from the borated water
storage tank (BWST). The BWST will have appropriate controls established in
ITS 3.5.4, “Borated Water Storage Tank (BWST).” In addition, this chemical addition
source and its associated flow paths are not assumed to mitigate any design basis
accident or transient as other systems and sources of borated water are assumed in the
safety analysis. This change is consistent with NUREG-1430.

CTS 3.3.7(B) is shown as deleted. This Specification established actions should one of
the core flood tank (CFT) pressure or level instruments become inoperable. This
Specification would have allowed continued operation of the unit for up to 7 days
provided the other instrument channel (pressure or level) was operable. This
Specification is an exception to CTS 3.3.6 and is deleted because it contradicts ITS
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SR 3.0.1 requirements regarding the ability to satisfy an SR and demonstrate
compliance with the LCO. In the ITS, failure to satisfy ITS SR 3.5.1.2 or SR 3.5.1.3
due to the absence of an instrumentation channel will result in entry into ITS 3.5.1
Condition B which has a 6 hour Completion Time. The absence of this Specification
and its associated actions will result in less restrictive requirements because similar
requirements will not exist in either the ITS or the TRM. The deletion of this
Specification is consistent with NUREG-1430.
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LESS RESTRICTIVE -- ADMINISTRATIVE DELETION OF REQUIREMENTS

LAl

LA2

ANO-1

This information has been moved to the Bases. This information provides details of
design or process which are not directly pertinent to the actual requirement,

i.e., Definition, Limiting Condition for Operation or Surveillance Requirement,

but rather describe additional unnecessary details such as an acceptable method of
compliance. Since these details are not necessary to adequately describe the actual
regulatory requirement, they can be moved to a licensee controlled document without a
significant impact on safety. Placing these details in the Bases provides adequate
assurance that they will be maintained. The Bases will be controlled by the Bases
Control Process in Chapter 5 of the proposed Technical Specifications. This change is
consistent with NUREG-1430.

CTS Location New Location
3.3.1(G) Bases 3.5.4, Background
3.3.1(H) Bases 3.5.2, LCO

Not used.
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LA3 This information has been moved to the Technical Requirements Manual (TRM) or the
Safety Analysis Report (SAR). This information provides details of design or process
which are not directly pertinent to the actual requirement, i.e., Definition, Limiting
Condition for Operation or Surveillance Requirement, but rather describe additional
unnecessary details such as an acceptable method of compliance. Since these details
are not necessary to adequately describe the actual regulatory requirement, they can be
moved to a licensee controlled document without a significant impact on safety. Placing
these details in controlled documents provides adequate assurance that they will be
maintained. The TRM and the SAR will be controlled by 10 CFR 50.59 and
10 CFR 50.71, as applicable. This change is consistent with NUREG-1430.

CTS Location New Location

321 TRM

32.1.1 TRM

3212 TRM

Figure 3.2-1 TRM

3.3.1(G) SAR, Section 6.1.2.4.6
3.3.2(A) SAR, Section 6.1.2.5
3.3.3(0C) SAR, Section 6.1.2.1.3
3.3.3(D) TRM

Table 4.1-1, Item 25 TRM

Table 4.1-1, Item 36 TRM

4.5.1.1.1(2) SAR, Table 6-5
4.5.1.1.1(b) SAR, Table 6-5
45.1.1.2(a) & (a)(1) SAR, Table 6-5
4.5.1.1.2(b) SAR, Table 6-5
45113 SAR, Table 6-5
45121 SAR, Table 6-5
4.5.1.2.2(a) SAR, Table 6-5
4.5.1.2.2(b) SAR, Table 6-5
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See page 38-3 any system, the redundant component of that system shall be demonstra‘
See paqe 58—23\ to be operable within 24 hours prior to the maintenance.
58*‘#\__ —_ - - —‘mﬂr
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[570,100 gallons of
reactor building gpray in the event /6f a loss-of~-coolant cident. This amount
core cooling. Approyimately 16,000 galloens
of borated watgr are required to igi i
borated watep/ storage tank capagity of 380,000 gallons/is based on refueling
volume requyfrements. Heaters intain the borated wafer supply at a temperature
local freezing of th¢ boric acid. The minimum
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maint#ined at least 1 per
in e core.

pecification 3.3.2 a
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pray system utilizes compfnon suction lines with the low ppéssure injection
em. If a single train ¢f equipment is removed from eith¢r system, the other

llons corresponds to
a level of approximatkly 26 feet at a temperature of °F and a NaCOH

as the maximum vo e in the safety analysis boundg the physical size of the
NaOH tank. Addiyional allowances for instrument ncertainties, as determine,
in Reference 6,/are incorporated in the operati procedures associated wi
the level instAumentation used in the control

When the regctor is critical, maintenance igfallowed per Specification
Operability of the specified components sh?ll be based on the results
as requirfd by Technical Specification 4.4. The maintenance period
hours is/acceptable if the operability of equipment redundant to th
from sefvice is demonstrated within 24
Specification 3.3.6 permit continued
leve) instrument channels is operabl
insyYrument channel in the CFT instr

or if either the pressure gr level
ent channel is operable.
the event that the need for emfrgency core cooling should /cecur, functioning
of one train (one high pressure Anjection pump, one low pregsure injection pump,
and both core flooding tanks) 11 protect the core and i the event of a main

coolant loop severance, limit/the peak clad temperature o less than 2200°F and
the metal-water reaction to at representing less thagp/l percent of the clad.

The service water system cénsists of two independen ut interconnected, full
capacity, 100% redundant Systems, to ensure ‘continybus heat removal. (4}

One service water pump/is required for normal opération. The normal operating

irements following a
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Iable 4.1-1 (Cont'd)
Channe) Description Check Test
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Table 4.1-1 (Cont.)

Channel Description Check Test Calibrate Remarks
36. B @
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Table 4.1-3

MINIMUM SAMPLING AND ANALYSIS FREQUENCY.

Ite Test

1. Reactwr Coolant
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least every

Gross Activity Determination

Radioiodine
Determigation

"
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SR 3543 2. Borated Water Boron Concentration
Storage Tank Water
Sample
SR 3,5,1,4- 3. Core Flooding Tank Boron Concentration
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Boron Concentration Mo
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nt a. Grpo&s Radioiodine a, Meekly (5)(7¥(10
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(Add s7 3.52.1 7>
{Add SR 3.5.2.5>>

CORE COOKING SYSTEM AND REACTQK BUILDING/COOLING SYSTEM

4.5.1.1.1 High Pressure Injection System
SR.3.5.273

SR 3.5.2.4

{a) Once every 18 months, a system test shall be conducted to

e applied to demo
sure injegdtion sy;pZm for emé
ation.

SAR

will
pr
opker
The

rol boayd
sponded Ao

valves ghall

)

b ¢ LATER

SN—
SR 3.5.23 4.5.1.1.2 Low Pressure Injection System
SR 3‘5‘2“{ (a) Once every 18 months, a system test shall be conducted to
e
(31)
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(LATER >—‘—-S
(37)
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4.5/1.1.3 Cofe Flooding Systeml
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"R" - Relocation of requirements:

Relocating requirements which do not meet the Technical Specification selection criteria to
documents with an established control program allows the Technical Specifications to be reserved
only for those conditions or limitations upon reactor operation which are necessary to adequately
limit the possibility of an abnormal situation or event giving rise to an immediate threat to the
public health and safety, thereby focusing the scope of Technical Specifications.

Therefore, requirements which do not meet the Technical Specification selection criteria in
10 CFR 50.36 have been relocated to other controlled license basis documents. This regulation
addresses the scope and purpose of Technical Specifications. In doing so, it establishes a specific
set of objective criteria for determining which regulatory requirements and operating restrictions
should be included in Technical Specifications. These criteria are as follows:

Criterion 1:  Installed instrumentation that is used to detect and indicate in the control room a
significant abnormal degradation of the reactor coolant pressure boundary.

Criterion 2: A process variable that is an initial condition of a design basis accident (DBA) or
transient analysis that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier.

Criterion 3: A structure, system or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that
either assumes the failure of or presents a challenge to the integrity of a fission
barrier.

Criterion 40 A structure, system or component which operating experience or probabilistic
safety assessment has shown to be significant to public health and safety.

The application of these criteria is provided in the " Application of Selection Criteria to the ANO-1
Technical Specifications." Requirements which met the criteria have been included in the
proposed improved Technical Specifications. Entergy Operations proposes to remove the
requirements which do not meet the criteria from the Technical Specifications and relocate the
requirements to a suitable owner controlled document. The requirements in the relocated
Specifications will not be affected by this Technical Specification change. Entergy Operations will
initially continue to perform the required operation and maintenance to assure that the
requirements are satisfied. Relocating specific requirements for systems or variables will have no
impact on the system's operability or the variable's maintenance, as applicable.

ANO-1 G-1 3/19/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

License basis document control mechanisms, such as 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS
Section 5, “Administrative Controls,” will be utilized for the relocated Specifications as they will
be placed in other controlled license basis documents. This would allow Entergy Operations to
make changes to these requirements, without NRC approval, as allowed by the applicable
regulatory requirements. These controls are considered adequate for assuring structures, systems
and components in the relocated Specifications are maintained operable and variables in the
relocated Specifications are maintained within limits.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

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

The proposed change relocates requirements and surveillances for structures, systems,
components or variables which did not meet the criteria for inclusion in Technical
Specifications as identified in the Application of Selection Criteria to the ANO-1 Technical
Specifications. The affected structures, systems, components or variables are not assumed
to be initiators of analyzed events and are not assumed to mitigate accident or transient
events. The requirements and surveillances for these affected structures, systems,
components or variables will be relocated from the Technical Specifications to an
appropriate administratively controlled license basis document and maintained pursuant to
the applicable regulatory requirements. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

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

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

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

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

"A" - Administrative changes to requirements:

Reformatting and rewording the remaining requirements in accordance with the style of the
improved Babcock & Wilcox Standard Technical Specifications in NUREG-1430 will make the
Technical Specifications more readily understandable to plant operators and other users.
Application of the format and style will also assure consistency is achieved between specifications.
As a result, the reformatting and rewording of the Technical Specifications has been performed to
make them more readily understandable by plant operators and other users. During this
reformatting and rewording process, no technical changes (either actual or interpretational) to the
Technical Specifications were made unless they were identified and justified.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

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

The proposed change involves reformatting and rewording of the existing Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not
impact initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

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

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

3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions. This change is administrative in nature. As

such, there is no technical change to the requirements and therefore, there is no significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"LA" - Less restrictive, Administrative deletion of requirements:

Portions of some Specifications provide information that is descriptive in nature regarding the
equipment, system(s), actions or surveillances. This information is proposed to be deleted from
the specification and relocated to other license basis documents which are under licensee control.
These documents include the TS Bases, Safety Analysis Report (SAR), Technical Requirements
Manual, and Programs and Manuals identified in ITS Section 5, “Administrative Controls.” The
removal of descriptive information is permissible, because the documents containing the relocated
information will be controlled through the applicable process provided by the regulatory
requirements, e.g., 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS Section5, “Administrative
Controls.” This will not impact the actual requirements but may provide some flexibility in how
the requirement is conducted. Therefore, the descriptive information that has been moved
continues to be maintained in an appropriately controlled manner.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

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

The proposed change relocates requirements from the Technical Specifications to other
license basis documents which are under licensee control. The documents containing the
relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

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

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change will not impose any different requirements and
adequate control of the information will be maintained. Thus, this change does not create
the possibility of a new or different kind of accident from any accident previously
evaluated.
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ANO-1

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

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

The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the requirements to be transposed from the
Technical Specifications to other license basis documents, which are under licensee
control, are the same as the existing Technical Specifications. The documents containing
the relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant reduction in a margin
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"M" - More restrictive changes to requirements:

The ANO-1 Technical Specifications are proposed to be modified in some areas to impose more
stringent requirements than previously identified. These more restrictive modifications are being
imposed to be consistent with the improved Babcock & Wilcox Standard Technical
Specifications. Such changes have been made after ensuring the previously evaluated safety
analysis was not affected. Also, other more restrictive technical changes have been made to
achieve consistency, correct discrepancies, and remove ambiguities from the specification.

The modification of the ANO-1 Technical Specifications and the changes made to achieve
consistency within the specifications have been performed in a manner such that the most
stringent requirements are imposed, except in cases which are individually evaluated.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as quoted below:

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

The proposed change provides more stringent requirements for the ANO-1 Technical
Specifications. These more stringent requirements are not assumed to be initiators of
analyzed events and will not alter assumptions relative to mitigation of accident or
transient events. The change has been confirmed to ensure no previously evaluated
accident has been adversely affected. The more stringent requirements are imposed to
ensure process variables, structures, systems and components are maintained consistent
with the safety analyses and licensing basis. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

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

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change does impose different requirements. However,
these changes do not impact the safety analysis and licensing basis. Thus, this change does
not create the possibility of a new or different kind of accident from any accident
previously evaluated for ANO-1.
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ANO-1

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

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

The imposition of more stringent requirements prevents a reduction in the margin of plant

safety by:

a) Increasing the analytical or safety limit,

b) Increasing the scope of the specification to include additional plant equipment,
c) Increasing the applicability of the specification,

d) Providing additional actions,

€) Decreasing restoration times,

) Imposing new surveillances, or

g) Decreasing surveillance intervals.

The change is consistent with the safety analysis and licensing basis. Therefore, this
change does not involve a reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

ANO-1 ITS SECTION 3.5: EMERGENCY CORE COOLING SYSTEMS (ECCS)

Entergy Operations has evaluated these proposed Technical Specification changes and has
determined that they involve no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10CFR 50.92(c) as indicated below:

NSHC 3.5 L1

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

The extension in the Completion Time for a Required Action that pertains to Core Flood Tank
(CFT) inoperability (due to its boron concentration not being within limits) does not result in any
hardware change nor does it alter the remaining functional capability of the other CFT. The
extension in the Completion Time does not significantly increase the probability of occurrence of
any analyzed event since the parameter (CFT boron concentration) is not associated with the
initiation of any analyzed event. All initiation scenarios for analyzed events are unchanged as a
result of this Completion Time extension. Furthermore, the proposed Completion Time extension
is short. Therefore, the increase in probability of an accident during the period of CFT
inoperability is not significant. Also, an extension of the Completion Time provides additional
opportunity to restore compliance with the requirements while avoiding the increased potential for
a transient during the shutdown process. An increase in the consequences of an evaluated
accident will exist as a result of an inoperable CFT. However, the extension in the Completion
Time for performance of a Required Action will not increase the consequences of an accident
should one occur during the period of CFT inoperability. The Completion Time extension does
not alter the assumed response of the remaining OPERABLE CFT, and other safety related
structures, systems and components, to perform their specified mitigatory function. Therefore,
this extension in Completion Time does not result in a significant increase in probability or
consequences of a previously evaluated accident.

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

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

NSHC 3.5 L1 (continued
3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Time has been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, neither the reason for
the inoperability nor the short extension of the Completion Time interval involves a significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.5 1.2

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

The change in Required Actions for inoperable Core Flood Tanks does not result in any hardware
changes. Further, the change also does not significantly increase the probability of occurrence for
initiation of any analyzed event since the function of the equipment, and associated limits for the
parameters, does not change (and therefore any initiation scenarios are not changed). The change
limits the Required Actions to those necessary to exit the unit conditions under which the
equipment is required to perform a safety function. Therefore, the change in Required Actions
does not significantly increase the consequences of an accident because the change does not alter
the assumed response of the equipment in performing its specified mitigation functions, or change
the response of the core parameters to assumed scenarios, from that considered in the original
safety analysis.

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

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

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

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Required Actions provide appropriate compensatory
activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety
function is required. Therefore, the change in Required Actions does not involve a significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.5 L3

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

A less frequent performance of a Surveillance Requirement does not result in any hardware
changes. The Frequency of performance also does not significantly increase the probability of
occurrence for initiation of any analyzed event since the function of the equipment does not
change (and therefore any initiation scenarios are not changed) and the proposed Frequency has
been determined to be adequate to demonstrate the tank boron concentration is within the
required parameter limits. Further, the Frequency of performance of a surveillance does not
significantly increase the consequences of an accident because a change in Frequency does not
change the assumed response of the equipment in performing its specified mitigation functions
from that considered with the original Frequency. The core flood tank boron concentration
change resulting from volume addition from a source of known concentration is a readily
calculated quantity. Hence, a sample and analysis is not required to be assured of adequate boron
concentration. Therefore, this change does not involve a significant increase in the probability or
consequences of any accident previously evaluated.

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

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper surveillances are required for all equipment
considered in the safety analysis. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?
The proposed change does not impact maintaining acceptable boron concentration since addition
from a source of known concentration results in a readily identifiable resulting concentration.

Therefore, an change in the Surveillance Frequency does not involve a significant reduction in the
margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
NSHC 3.5 14

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

The extension in the Completion Time for a Required Action that pertains to inoperability of a
high pressure injection (HPI) system or low pressure injection (LPI) system does not result in any
hardware change nor does it alter the remaining functional capability of the remaining HPI or LPI
train (which must posses at least 100% of the ECCS flow equivalent to a single OPERABLE
ECCS train). All initiation scenarios for analyzed events are unchanged as a result of this
Completion Time extension. Furthermore, the proposed Completion Time extension is short;
therefore, the increase in probability of an accident during the period of HPI or LPI system
inoperability is not significant. Also, an extension of the Completion Time provides additional
opportunity to restore compliance with the requirements while avoiding the increased potential for
a transient during the shutdown process. No significant increase in the consequences of an
evaluated accident would exist as a result of an inoperable HPI or LPI system because of the
capability of the remaining train. The extension in the Completion Time for performance of a
Required Action will not increase the consequences of an accident should one occur during the
period of HPI or LPI system inoperability. The Completion Time extension does not alter the
assumed response of the remaining HPI train, LPI train, or other safety related structures, systems
and components, to perform their specified mitigatory function. Therefore, this extension in
Completion Time does not result in a significant increase in probability or consequences of a
previously evaluated accident.

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

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

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

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Time has been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, neither the reason for
the inoperability nor the short extension of the Completion Time interval involves a significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

NSHC 3.5 LS

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

A less frequent performance of a Surveillance Requirement does not result in any hardware
changes. The Frequency of performance also does not significantly increase the probability of
occurrence for initiation of any analyzed event since the function of the equipment does not
change (and therefore any initiation scenarios are not changed) and the proposed Frequency has
been determined to be adequate to demonstrate reliable operation of the equipment. Further, the
Frequency of performance of a surveillance does not significantly increase the consequences of an
accident because a change in Frequency does not change the assumed response of the equipment
in performing its specified mitigation functions from that considered with the original Frequency.
The borated water storage tank boron concentration change resulting from volume addition is a
readily calculated quantity since the volume addition is small. Hence, a sample and analysis is not
required to be assured of adequate boron concentration. Therefore, this change does not involve
a significant increase in the probability or consequences of any accident previously evaluated.

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

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper surveillances are required for all equipment
considered in the safety analysis. Thus, this change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

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

Changes in the surveilled parameter have been determined to be relatively slow during the
proposed intervals and the proposed Frequency has been determined to be sufficient to identify
significant impact on compliance with the assumed conditions of the safety analysis. In addition,
other indications continue to be available to indicate potential noncompliance. Therefore, an
extended surveillance interval does not involve a significant reduction in the margin of safety.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The current Technical Specifications require the unit to be placed in cold shutdown if both low
pressure injection (LPI) pumps or their associated flow paths are inoperable. However, the LPI
components also provide the decay heat removal function. Therefore, if both LPI trains are
inoperable, the unit may not be capable of continuing a normal cooldown. A change is proposed
to not require the shutdown but rather require action be immediately initiated to restore an LPI
train to OPERABLE status. This is consistent with the requirements for two inoperable decay
heat removal loops. Inoperable LPI equipment is not considered as an initiator of any previously
evaluated accident. Therefore, the change does not significantly increase the probability of an
accident previously evaluated. The LPI train is considered in the mitigation of the consequences
of previously evaluated accidents and the current license requires that the unit be shutdown if no
LPI train is OPERABLE. However, the requirement to place the unit in cold shutdown requires
the use of a decay heat removal train which is inoperable if both LPI trains are inoperable.
Rather, the ITS proposes to require that action be immediately initiated to restore an LP1I train to
OPERABLE status. If a previously evaluated accident were to occur during this ITS time period
prior to restoration, the event consequences would be equivalent to the consequences of the same
event occurring during the CTS time frame allowed for a controlled shutdown with no LPI train
OPERABLE. Therefore, the proposed change does not involve a significant increase in the
consequences of any accident previously evaluated.

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

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

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

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Required Action to initiate restoration of reliable safety
related equipment has been determined appropriate based on a combination of the time required
to perform the action, the relative importance of the function or parameter to be restored, and the
potential impact of alternative required actions. Therefore, the proposed Required Action does
not involve a significant reduction in the margin of safety.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time for performance also does not significantly increase the
probability of occurrence for initiation of any analyzed event since the function of the equipment,
or limit for the parameter, does not change (and therefore any initiation scenarios are not
changed) and the proposed Completion Time extension is short (and therefore limits the impact
on probability). Also, an extension of the Completion Time provides additional opportunity to
restore compliance with the requirements and avoid the increased potential for a transient during
the shutdown process. Further, the Completion Time for performance of Required Actions does
not significantly increase the consequences of an accident because a change in the Completion
Time does not change the assumed response of the equipment in performing its specified
mitigation functions, or change the response of the core parameters to assumed scenarios, from
that considered during the original Completion Time.

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

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

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

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Time has been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, the short extension of
the Completion Time interval does not involve a significant reduction in the margin of safety.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The change in Required Actions for inoperable ECCS components does not result in any
hardware changes. Further, the change also does not significantly increase the probability of
occurrence for initiation of any analyzed event since the function of the equipment, and associated
limits for the parameters, does not change (and therefore any initiation scenarios are not changed).
The change limits the Required Actions to those necessary to exit the unit conditions under which
the equipment is required to perform a safety function. Therefore, the change in Required
Actions does not significantly increase the consequences of an accident because the change does
not alter the assumed response of the equipment in performing its specified mitigation functions,
or change the response of the core parameters to assumed scenarios, from that considered in the
original safety analysis.

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

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

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

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Required Actions provide appropriate compensatory
activity (i.e., exiting the Applicable conditions) based on the conditions under which the safety
function is required. Therefore, the change in Required Actions does not involve a significant
reduction in the margin of safety.
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3.5DOC-L9 shown as not used.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

This change will introduce the option to lock, seal, or otherwise secure the engineered safeguards
(ES) valves for the high pressure injection (HPI) and low pressure injection (LPI) systems and
core flood tanks (CFTs) when OPERABILITY is required. Before this change, the only option
was to lock the valves in the ES position. The method of verifying ES valve position is not an
accident initiator and no hardware changes are proposed; therefore, the change does not
significantly increase the probability of an accident. Expanding the methods available for verifying
ES valve position does not significantly increase the consequences of a previously evaluated
accident since the valves of interest are still placed in proper position for their safety function.

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

The proposed change does not necessitate a physical alteration of the unit (no new or different
type of equipment will be installed) or changes in parameters governing normal unit operation.
Prompt and appropriate compensatory actions will still be taken in the event of an accident. Thus,
this change does not create the possibility of a new or different kind of accident from any
previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?
This change does not involve a significant reduction in a margin of safety since expanding the
methods of securing the ES valves in their actuated position has minimal impact on the availability

of the systems. Furthermore, valve position surveillance, regardless of method of verification, is
considered sufficient to provide system availability in the event of an accident.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The elimination of the CTS required actions for an inoperable chemical addition (boration) source
does not result in any hardware or physical alteration of the unit. Further, the change does not
significantly increase the probability of occurrence for initiation of any analyzed event since the
function of the equipment, and associated limits for the parameters, does not change (and
therefore any initiation scenarios are not changed). The chemical addition system is not a
structure, system, or component that is part of the primary success path and which functions or
actuates to mitigate a Design Basis Accident or Transient. Therefore, the change does not
significantly increase the consequences of an accident because the change does not alter the
assumed response of any equipment in performing its specified mitigation function from that
considered for the original safety analysis.

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

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

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

The chemical addition system is not a structure, system, or component that is part of the primary
success path and which functions or actuates to mitigate a Design Basis Accident or Transient.
Prompt and appropriate ITS Required Actions have been determined for components and systems
based on the safety analysis functions to be maintained. Therefore, the elimination of this CTS
required action does not involve a significant reduction in the margin of safety.
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1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The elimination of the CTS required actions for an inoperable core flood tank instrumentation
channel does not result in any hardware change or physical alteration of the unit. Further, the
change does not significantly increase the probability of occurrence for initiation of any analyzed
event since the function of the equipment, and associated limits for the parameters, does not
change (and therefore any initiation scenarios are not changed). The core flood tank
instrumentation does not constitute a structure, system, or component that is part of the primary
success path and which functions or actuates to mitigate a Design Basis Accident or Transient.
Therefore, the change does not significantly increase the consequences of an accident because the
change does not alter the assumed response of any equipment in performing its specified
mitigation function from that considered for the original safety analysis.

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

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

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

The core flood tank instrumentation does not constitute a structure, system, or component that is
part of the primary success path and which functions or actuates to mitigate a Design Basis
Accident or Transient. Prompt and appropriate ITS Required Actions have been determined for
components and systems based on the safety analysis functions to be maintained. Therefore, the
elimination of this CTS required action does not involve a significant reduction in the margin of
safety.
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ITS 3.5.1, Condition B, Completion Time has been changed from 1 hour to 6 hours.
The 6 hour Completion Time of Condition B when combined with the Completion
Times of Required Action C.1 are conservative with respect to the 36 hour completion
time to be in hot shutdown (ITS MODE 3) as specified in CTS 3.3.6. The 6 hour
Completion Time is reasonable based on: 1) the typical time needed to restore the
OPERABILITY of a Core Flood Tank (CFT) if the inoperability were based on
pressure, level or discharge valve position, and 2) the low probability of an event
requiring the CFT to function during the 6 hour period. Further, the 6 hour
Completion Time reduces the likelihood of unnecessary unit transients associated with
reductions in power to comply with the short restoration periods provided for
Condition B.

The Bases have also been marked to reflect this change.

The Applicable Safety Analysis section of the NUREG-1430 Bases for 3.5.1 were
modified to: 1) add additional details concerning the ANO CFT line break analysis,

2) include reference to the role the CFTs play in satisfying long term cooling
requirements following a LOCA, and 3) delete the sentence that says the CFTs do not
contribute to these long term cooling requirements. Although the CFTs play no active
role in mitigating a LOCA after the blowdown phase, the borated water inventory
provided by the CFTs is a contributor to, and is assumed in the accident analyses as
part of , the required inventory in the reactor building that supports ECCS pump
operation during the recirculation phase. This change is consistent with current license
basis.

NUREG-1430 SR 3.5.1.4 Frequency has been modified to reflect unit specific system
characteristics. The change deals with the Completion Time for performing the
required sampling and the qualification of the source of the inventory increase in the
core flood tank (CFT). The NUREG-1430 Completion Time of 6 hours was changed
to 12 hours which reflects the time needed to recirculate the CFT following makeup,
obtain the sample and then perform the sample analysis. Reference to the source of
inventory was changed from the “borated water storage tank” to “a borated water
source of known concentration > 2270 ppm.” Inventory makeup to the CFTs via the
CFT Makeup Tank (T-110) can be sampled to demonstrate an acceptable boron
concentration of the makeup water prior to its admittance into the CFT. A statement
was added to the Bases that clarifies that a borated water source of known
concentration is one that sampling has shown to have a boron concentration within
CFT requirements. Non-sampled makeup or makeup from other non-verified sources
will continue to require the initiation of sampling in accordance with the intent of

SR 3.5.1.4 Frequency criteria. In addition, the characterization of the quantity of
addition has been revised from “volume increase of > [80 gallons] to level increase of
> 0.2 feet.” This change is made for consistency with the instrumentation used by the
operators to diagnose a level change in the CFT. A level change of 0.2 feet
corresponds to a volume addition of approximately 102 gallons.
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The Bases have also been marked to reflect this change. These changes are necessary
to reflect unit specific design characteristics.

4, NUREG-1430 SR 3.5.1.5 was modified to remove reference to RCS pressure as a
condition of Applicability for the SR. ANO-1 CTS 3.3.3.C requires that the CFT
isolation valve breaker be open as a condition of OPERABILITY for the CFT. The
removal of the pressure requirement in ITS SR 3.5.1.5 establishes that the SR is
consistent with the Applicability of LCO 3.5.1 which imposes a more restrictive
pressure requirement of 800 psig.

The Bases were similarly marked. In addition, extraneous text referring to a NOTE
that modified NUREG-1430 SR 3.5.1.5, that is not present in NUREG-1430, was
removed. This change is entirely editorial.

5. ITS LCO 3.5.2 Applicability was modified to specify that it is applicable in MODES 1
and 2 and in MODE 3 with Reactor Coolant System (RCS) temperature greater than
350°F. This establishes an Applicability consistent with the high pressure injection
(HPI) requirements of CTS 3.3.2. This change is consistent with current license basis.

In addition, the Note modifying LCO 3.5.2 was deleted because high pressure injection
(HPI) OPERABILITY is not required until RCS temperature exceeds 350°F. LTOP
requirements (NUREG-1430 LCO 3.4.12) will be imposed when RCS temperature is
less than 300°F. Therefore, there is no overlap of Applicability between these two
Specifications and the Note is not required. This change is consistent with current
license basis.

The Bases have also been marked to reflect these changes.

6. The Bases discussion for ITS SR 3.5.2.3 and SR 3.5.2.4 (NUREG-1430 SR 3.5.2.5
and SR 3.5.2.6) was revised to separate the discussion for these two SRs. No
substantive changes were made to the Bases discussion for ITS SR 3.5.2.3
(NUREG-1430 SR 3.5.2.5). However, the Bases discussion for ITS SR 3.5.2.4 was
modified to reflect the CTS 4.5.1.1.1 and 4.5.1.1.2 methodology for this Surveillance.
This change is necessary due to the system design configuration and the limitations
imposed on pump operation during unit conditions when this Surveillance would be
conducted. Specifically, the high pressure injection (HPI) pumps can not be started
during unit outage conditions because they are not equipped with sufficient
recirculation capability to perform this test, and they must remain secured and isolated
from the RCS to prevent a possible inadvertent over-pressurization of the RCS while at
this low temperature condition (LTOP). Therefore, this verification must be
conducted through a series of sequential, overlapping, or total steps in order to
demonstrate functionality. ESAS actuation logic testing verifies the ability of that
system to generate an actuation signal. ITS SR 3.5.2.4 verifies the ability of the
actuation signal to initiate closure of the breaker for each ECCS pump. ITS SR 3.5.2.2
verifies that the ECCS pumps will indeed start and operate within the limits established
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by the Inservice Testing Program. In combination, these three tests verify the ability of
the ESAS to actuate the ECCS pumps and their ability to perform as required. This
change is consistent with current license basis as established by CTS4.5.1.1.1 and

CTS 4.5.1.1.2 and ANO-1 SAR Table 6-5.

ITS 3.5.1 Actions were modified to show the deletion of NUREG-1430 Condition D
and the modification of NUREG-1430 Condition C to include inoperability of two core
flood tanks (CFTs). NUREG-1430 Condition D required entry into LCO 3.0.3 upon
inoperability of both CFTs. The requirements of LCO 3.0.3 would have provided
roughly equivalent actions to the Required Actions established in Condition C.
However, because of the RCS pressure based Applicability for LCO 3.5.1, LCO3.03
would not have provided an explicit time frame for removing the unit from the
Applicability of LCO 3.5.1 (i.e., LCO 3.0.3 does not provide direction for having RCS
pressure below a particular value as a function of elapsed time from entry into the
Condition). This change clarifies the Completion Time for removing the unit from the
Applicability of the LCO. CTS 3.3.6 is not explicitly identified as “one CFT
inoperable” but rather as “LCO not met.” Therefore, providing an explicit ACTION
rather than entering LCO 3.0.3 is consistent with CTS. This change is consistent with
current license basis.

The Bases were similarly marked.

NUREG-1430 SR 3.5.2.1, SR 3.5.2.3, SR 3.5.2.7 and SR 3.5.2.8 are shown as not
adopted in the ITS. ANO-1 has no comparable requirement to these SRs. These
changes are consistent with current license basis. Additional discussion follows:

NUREG-1430 SR 3.5.2.1 - The ANO-1 ECCS trains contain no power
operated valves that are required to remain de-energized or whose control
circuits require key locked handswitches in order to prevent the disabling of
both ECCS trains due to common mode failure. Information Notice 87-01,
“RHR Valve Misalignment Causes Degradation of ECCS in PWRs” was
reviewed for applicability. ANO-1 is not susceptible to the events described in
the notice because of the physical independence of the ECCS trains and the
absence of cross-tie valves between trains.

NUREG-1430 SR 3.5.2.3 - Periodic performance of surveillances that require
operation of the ECCS subsystems provides reasonable assurance that the
ECCS piping remains full of water. In addition, procedural controls address
filling and venting requirements for systems that are returned to service
following maintenance activities. Therefore, there exists a high level of
assurance that the majority of the ECCS piping is filled. Additionally, the
physical design of the systems are such that this SR could not be applied to all
portions of the piping because of the inability to perform venting operations to
satisfy the SR due to the absence of vents, physical danger associated with the
evolution, or due to localized radiation levels.
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NUREG-1430 SR 3.5.2.7 - The ANO-1 HPI trains do not contain stop check
valves whose purpose is to balance flow or prevent HPI pump runout. Throttle
valves that are used for this purpose have welded stems to prevent movement,
and thus, are not susceptible to repositioning. Therefore, this NUREG-1430
SR is not applicable to the unit.

NUREG-1430 SR 3.5.2.8 - The ANO-1 LPI trains do not contain automatic
flow controlling throttle valves. Therefore, this NUREG-1430 SR has no
applicability to the unit.

The Bases have also been marked to reflect this change.

NUREG-1430 SR 3.5.2.9 was renumbered as ITS SR 3.5.2.5 and modified to account
for ANO-1 site specific characteristics. The ANO-1 containment is referred to as the
reactor building. Reference to “suction inlet trash racks” was removed because these
components are not present in the suction inlets. This change is consistent with the
current license basis of the unit.

Insert B 3.5-14A was provided in the ITS Bases to cover the lack of Applicability of
LCO 3.5.2 for MODE 3 with RCS temperature < 350°F and in MODE 4. The
NUREG-1430 Bases did not provide an Applicability discussion for these MODES.
This insert was provided only for completeness.

ITS SR 3.5.1.2 was modified to specify only the volume requirement expressed in
cubic feet (ft.%) and not in gallons or the corresponding level indication in feet.

CTS 3.3.3(A) and the safety analyses utilized a volume in cubic feet; therefore, the SR
requirement expressed in cubic feet is a more appropriate requirement. This change is
consistent with current license basis. In addition, statements in the Bases have been
provided to explicitly establish that the safety analysis parameters presented in the ITS
do not contain allowances for instrumentation uncertainty. This change is considered to
be administrative in nature.

NUREG-1430 LCO 3.5.3 was modified to specify that two LPI trains shall be
OPERABLE vice one ECCS train. This change is necessary because of the
NUREG-1430 definition of an ECCS train, which states that it is composed of one HPI
subsystem and one LPI subsystem. CTS 3.3.1 requirements specify that two LPI
pumps shall be OPERABLE “when containment integrity is established by Specification
3.6.1.” The requirements of CTS 3.6.1 have been correlated to ITS MODES 1, 2, 3
and 4. CTS 3.3.2 requirements specify that two HPI pumps shall be OPERABLE
“when the reactor coolant system is above 350°F.” Thus, the NUREG-1430

LCO 3.5.3 requirements are not consistent with the CTS requirements for OPERABLE
LPI subsystems or HPI subsystems. Further, CTS 3.1.2.10 requires that “when the
reactor coolant temperature is less than 300°F, the high pressure injection motor
operated valves shall be closed with their opening control circuits for the motor
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operators disabled.” This requirement negates the OPERABILITY of the HPI system
in MODE 4 which is defined as the RCS temperature range greater than 200°F but less
than 280°F (ref. ITS Table. 1.1-1), and which coincides with the defined Applicability
of LCO 3.5.3. Therefore, NUREG-1430 LCO 3.5.3 Applicability was modified to
include MODE 3 with RCS temperature < 350°F. This modification is necessary as
described above and ensures continuity in the Applicability requirements for the LPI
trains between ITS LCO 3.5.3 and LCO 3.5.2. These changes are consistent with
current license basis.

In addition, the NUREG-1430 3.5.3 LCO NOTE regarding HPI was deleted because it
is not pertinent to the revised LCO requirements that specify that LPI alone is the
subject of the Specification. This change is consistent with current license basis.

NUREG-1430 3.5.3 LCO was also modified by TSTF-090, Rev. 1 which inserted a
NOTE that states that a decay heat removal (DHR) train may be considered
OPERABLE for the purposes of satisfying the LPI requirement during alignment and
when aligned for DHR, if capable of being manually realigned to the ECCS mode of
operation. This NOTE is necessary to preserve compliance with the LCO when the
LPI train is performing its DHR function. The Note was derived from its original
Jocation in SR 3.5.3.1. The Bases annotation that the manual control can be
accomplished either locally or remotely preserves current operational flexibility. This
change is consistent with TSTF-090, Rev. 1, except that ANO has determined that
deleting the Note from SR 3.5.3.1, per TSTF-90, Rev 1, could result in confusion with
respect to the applicable SRs. For example, the train may be capable of satisfying the
applicable SRs when aligned for LPI, but not when aligned for DHR. Upon
realignment to LPI, all applicable SRs would again be satisfied. Retention of this Note
resolves a potential conflict with SR 3.0.1.

NUREG-1430 LCO 3.5.3 Actions were significantly altered, while retaining the
original intent of the Required Actions, in order to properly reflect the corrective
actions should the LCO not be met. The individual ITS Conditions and their Bases
will be discussed separately in the following paragraphs.

ITS Condition A

NUREG-1430 Condition B was designated as ITS Condition A. Condition A is
entered with the declaration of one train of LPI being inoperable. ITS Required
Action A.1 requires that the LPI train be restored to an OPERABLE status
within a Completion Time of 48 hours. This Completion Time in conjunction
with the Completion Time of ITS Required Action B.1 (24 hours) is in
accordance with CTS 3.3.6 requirements for the restoration of OPERABILITY
or completion of compensatory measures for the LPI systems. The 48 hour
Completion Time is an acceptable allowance based on the fact that the
redundant LPI train can still satisfy the required ECCS safety function for the
specified LCO Applicability.
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ITS Condition B

NUREG-1430 Condition C was designated as ITS Condition B. Condition B is
entered when the Required Action and associated Completion Time of
Condition A are not met. ITS Required Action B.1 requires that the unit be
taken to MODE 5 within a Completion Time of 24 hours. This Completion
Time in conjunction with the Completion Time of ITS Required Action A.1

(48 hours) is in accordance with CTS 3.3.6 requirements for the restoration of
operability or completion of compensatory measures for the LPI systems.
Further, the combination of ITS Conditions A and B preserves the philosophy
of removing the unit from the MODES or other specified conditions for
Applicability.

ITS Condition C

NUREG-1430 Condition A was designated as ITS Condition C. Condition C is
entered when both of the required LPI trains are declared inoperable. ITS
Required Action C.1 requires that action be immediately initiated to restore at
least one of the two LPI trains to an OPERABLE status. This Required
Action and its associated Completion Time are premised on the recognition that
an ECCS safety function has been lost. Further, this Required Action and its
associated Completion Time are structured such that no requirement for a
reduction in RCS temperature exists (i.e., LCO 3.0.3 is not entered). If both
LPI trains (and consequently both DHR trains) are inoperable, the corrective
action is to restore at least one train to an OPERABLE status prior to cooling
the unit down and into a MODE that requires operation of the DHR system.
Required Action C.2 is inserted to provide a Required Action to place the unit
in MODE 5 if an OPERABLE DHR train is available despite the inoperability
of both of the LPI trains. This Required Action is conditional based on a
NOTE that directs that this action is required only if one DHR train is
OPERABLE. If the cause of the inoperability for both LPI trains also made the
DHR trains inoperable, then no attempt to cool down the unit is required.
Required Action C.2 is inserted to ensure that a cooldown to MODE 5 is
initiated provided the required DHR capability exists. These changes are
consistent with NUREG-1430 LCO 3.4.5 and LCO 3.4.6 Actions when a decay
heat removal system is unavailable.

The Bases have also been marked to reflect these changes.

The CTS does not establish an upper limit on BWST temperature. An evaluation of
the SAR small and large break LOCA analyses, reactor building (containment) design
basis events, main steam line break analyses, steam generator tube rupture analyses,
and other supporting calculations indicate that an upper limit of 110°F should be
established. This temperature is above the anticipated maximum BWST temperature
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attributed to the meteorological conditions expected at ANO. However, to ensure that
the maximum limit is not exceeded, the SR 3.5.4.1 Note will require verification of the
BWST temperature when the temperature exceeds 110°F.

The Bases have also been marked to reflect these changes.

Bases - The B 3.5.4 Background paragraph discussing the recirculation lines to the
Borated Water Storage Tank (BWST) associated with the ECCS and containment
spray pumps was deleted in its entirety because the ANO-1 unit design does not
provide recirculation lines to the BWST for these components. This change is
consistent with current license basis.

An editorial change to the Bases for the Applicability of LCO 3.5.1 was made that
provides reference to the low temperature overpressure protection (LTOP)
consideration extended to the CFTs. The inserted paragraph restates the Applicability
of LCO 3.4.12, “Low Pressure Overpressure Protection (LTOP).” This change is
provided for editorial clarification only.

NUREG-1430 Bases (Background and SR 3.5.1.5) text referring to an interlock
associated with the CFT outlet valves and RCS pressure, and the text referring to
ESAS actuated opening of the CFT outlet valves was deleted because these interlocks
do not exist for the ANO-1 CFT outlet valves. These valves are operator controlled.
In addition, text referring to the IEEE design requirements was removed because of the
lack of applicability to ANO-1. This change is consistent with current license basis and
with TSTF-316, Rev 1.

An editorial change to revise the Bases for ITS SR 3.5.2.2 was made. The change
replaces wording in the Bases for this SR with wording that is consistent with the
Bases for other SRs whose purpose is to verify pump performance. For example, the
inserted wording is similar to the Bases wording for NUREG-1430 SR 3.7.5.2 which
applies to inservice testing of the Emergency Feedwater Pumps.

ITS SR 3.5.1.4 was modified to specify only the lower boron concentration i
requirement in accordance with the requirements of CTS 3.3.3(B). The upper boron
concentration limit will remain under administrative control. The Bases were similarly
changed. This change is consistent with current license basis.

In multiple locations through the Bases for Section 3.5, the discussion on boron
precipitation was corrected to reflect the ANO-1 credited mechanism for preventing
boron precipitation in the core post LOCA. B&W has evaluated the flowpath inherent
in the reactor vessel internals, commonly called the leakage gap flowpath, and
demonstrated that the flowpath would be sufficient by itself to preclude boron
precipitation. However, emergency procedures retain provisions for establishing
flushing flow paths through the core, which would similarly prevent boron
precipitation. These changes are consistent with current license basis.
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ITS DISCUSSION OF DIFFERENCES
ITS Section 3.5: EMERGENCY CORE COOLING SYSTEMS

20.

21.

22.

23.

24.

Xz

ANO-1

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

For ITS LCOs 3.5.1, 3.5.2, 3.5.3, and 3.5.4, the 10 CFR 50.36 Criterion satisfied by
the respective ITS LCOs was modified to preserve consistency with the ANO-1 license
basis. Specifically, ANO-1 safety analyses, upon which ITS LCOs 3.5.1,3.5.2,3.5.3,
and 3.5.4 are based, were performed with the reactor in MODE 1 at RATED
THERMAL POWER. The ITS Applicability for these Specifications will include other
MODES and specified conditions. Thus, the Criterion statement was revised to specify
that the LCO parameter satisfies Criterion 3 of 10 CFR 50.36 when in MODE 1. All
other specified MODES of Applicability will satisfy Criterion 4 of 10 CFR 50.36. This
change is consistent with current license basis and 10 CFR 50.36.

NUREG 3.5.2 Bases - Background discussion of the LPI system flowpaths for control
of boron precipitation was revised to reflect the guidance currently provided in the
implementing procedure. This change is consistent with the current license basis.

NUREG 3.5.4 Bases - Background discussion of the reactor shutdown state following
a LOCA has been revised. In a Framatome Technologies Incorporated letter, FTI-99-
1901, dated June 16, 1999, FTI sent the NRC a final report on PSC 1-95, Small Break
LOCA Re-criticality. This report indicated that there was a possibility that re-criticality
could occur due to the accumulation of de-borated water in the bottom of the steam
generator. However, it was determined to be non-safety significant. This change is
consistent with the current license basis.

NUREG-1430 3.5.4 Bases Applicable Safety Analysis is revised to delete a sentence
incorrectly stating that large break LOCAs assume all control rods remain withdrawn in
evaluating the core reactivity for the ensuing cold shutdown. The ANO-1 analyses for
cold shutdown core reactivity following the limiting DBA LOCA assume some control
rods are inserted.

Also NUREG-1430 3.5.1 Bases Applicable Safety Analysis discussion of minimum
boron concentration for the CFT is revised to match the Bases for the BWST (3.5.4
Bases). Both tanks require the same 2270 ppm boron concentration, and the Bases is
revised to reflect a consistent description.

NUREG-1430 3.5.3 Bases Applicable Safety Analysis discussion included a basis for
automatic instrumentation applicability, which is appropriately addressed in Bases for

Section 3.3. It is therefore deleted from this Bases discussion.

Incorporated TSTF 325, Rev 0.
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CFTs

3.5.1
CTS
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) —
3.5.1 Core Flood Tanks (CFTs)
LCO 3.5.1 Two CFTs shall be OPERABLE. 3.3.3(a)B)c)
3.3.4(D)
APPLICABILITY: MODES 1 and 2,
MODE 3 with Reactor Coolant System (RCS) pressure -
> psig. 33.3
Boo
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One CFT inoperable due | A.l Restore boron 72 hours

to boron concentration concentration to N‘A

not within limits. within limits.
B. One CFT inoperable for | B.1 Restore CFT to houés) 2.32.0

reasons other than OPERABLE status. JA

Condition A. @
C. Regquired Action and C.1 Be in MODE 3. 6 hours

associated Complietion 33,0

Time of Condition A AND

or B not met.

c.2 Reduce RCS pressure / hours
to < ig.
0 < psig NlA
)

/B'Lﬂ Two CFTs inoperable.) @/ EntMCO 3.9Z ,'/lﬁmedi y )

BWOG STS

3.5-1

Rev 1, 04/07/95



CFTs

3.5.1
LTS
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.1.1 Verify each CFT isolation valve is fully 12 hours le
open.
SR 3.5.1.2  Verify borated water volume in each CFT is | 12 hours
> < gatfons
[110 43
SR 3.5.1.3 Verify nitrogen cover pressure in each CFT 12 hours N'R
is > ) psig and < ig;%?Bpsig.
560 (LH0
SR 3.5.1.4 Ve;‘ify }b/oron concentration in each CFT is 31 days
> 2270 pp93§§3 < ¥35007 ppm.)—
) AND Teble 41-3
----- NOTE -—--~- 3
Only required
to be performed NIA
for affected
| CFT
Once within Table 4.0-3
@'@'hours after #3
’ each solution
<§EZEEEZ:)___ éncrease of .
that 1is nogigge
result of
addition from
borated
water,
known Concentratiofl
> 7270 .
(continued) 77
BWOG STS 3.5-2 Rev 1, 04/07/95



CFTs

3.5.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.5.1.5 Verify power is removed from each CFT 31 days
jsplation valve operatop/w "

P ;s1q£:/,r»

BWOG STS

Rev 1, 04/07/95



ECCS—Operating
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS—Operating

LC0 3.5.2 Two ECCS trains shall be OPERABLE.

/Opera on in MBDE 3 wiYh high pressure j Jectw (HPI)
jvated/n accory, ance vnlh LCo 3. "L

| Temperature/Overpregsure tection TOP) Sy em," is

: up to 1{’4] hour

APPLICABILITY:
‘ wt:c
ACTIONS tempereature = 5’50
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more trains A.l Restore train(s) to 72 hours 3.3.6
inoperable. OPERABLE status.
N)
3
—@
“
™
B. Required Action and B.1 Be in MODE 3. 6 hours 23,6
associated Completion Res ( 7 @
> - e
Time not met. AND gg&‘ S e e fe’h ur
B.2 ) 12 hours 3.3.0
<—,) C. less thag fo0% of C1 Enter Lo 3.0.3 Immea’iq}e/)l
~N the E€CS Flow
W eguivaleat to @ Rl
M singfe OPERABLE

trarn ava i/aé/e_ .
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ECCS—Operating

v

‘\ %

3.5.2
s
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
12 hour -_1
€ £
Verify each ECCS manual, power operated, 31 days

and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

b

Q@ 3.542.3 )e’rify ecg8 piping y/fun of}a{er. /

WAAD

SR 3.5.2%

Verify each ECCS pump’s developed head at
the test flow point is greater than or
equal to the required developed head.

SR 3.5.

3

Verify each ECCS automatic valve in the
flow path that is not locked, sealed, or
otherwise secured in position, actuates to
the correct position on an actual or
simulated actuation signal.

SR 3.5.

3

Verify each ECCS pump starts automatically
on an actual or simulated actuation signal.

In accordance 45.1.2.1
with the
Inservice
Testing Program
45.0.1.1(c)
£18¢ months ‘I,SJ.I-Z(G.)
Hs.0.1.] (a
Azy nonths 4.5.!.1.28

BWOG STS

3.5-5

(continued)
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ECCS—Operating

3.5.2
)
SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY
.
{18] mphths ——1/ A
4 —A/:
/K 3.5.2 ' 8] months
| /+—(¢)
L /
SR 3.5. 2@ Verify, by v1sual inspection, each ECCS 118}’ months NIA

. trainy sump suction m]et is not
: reccte r budding J rest r1cted by ebms
Erash racks dndsscreens show no ev1ence of

structural distress or abnormal corrosion.

BWOG STS 3.5-6 Rev 1, 04/07/95
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ECCS—Shutdown

3.5.3
C13
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.3 ECCS—Shutdown @
(Fos 7D 1310
Lo 3.5.3 O OB traiishall be OPERABLE. 33'21 3
NOTE / Vi A : 2.3.1()
Ay be de-dctivated in / 3.3.4(p)
ow Temperature Ovgrpressure
/
[/
/ 7 N A
CINSERT 3.5-TA - NC<FTE> —_— 12
APPLICABILITY: MFWW 23,
MDE 3 with KCS temperature £ 350°F, h) @
ACTIONS ’
CONDITION REQUIRED ACTION COMPLETION TIME
@ Two Lme‘.ns NP‘
B [REQATEr TCS ae 1 Initiate action to Immediately
W‘W restore, upted
{ inoperab]e. og9Ato OPERABLE
status. w
A
7 S
LPT trein) | D)
.1 Restore 1 A hours) _‘@
" su to 3
| OPERABLE status. 336
|
Required Action and L} 1 Be in MODE 5. 24 hours 23,0
associated Compietion : e
Time of Condition (@
not met.
L
‘ / AND
= NoE -~
C.’Z Onﬁ'ﬁ (Q%\)\(\Q& \-c O(\Q;‘DHK
f{ein LS GPERATLE: |
BWOG ST3S

Rev 1, 04/07/95



<INSERT 3.5-7A>

ANO-11TS

NOTE:

An LPI train may be considered OPERABLE
during alignment and when aligned for decay heat
removal, if capable of being manually realigned to
the LP1 mode of operation.

INSERT

3/19/2001



ECCS—Shutdown

3.5.3
CTS
SURVEILLANCE REQUIREMENTS —_—
SURVEILLANCE FREQUENCY
SR 3.5.3.1  —om—m=m—mmmmmoemoe- NOTE N|k

(&’DfR\train may be considered OPERABLE
during alignment and operation for DHR, if

apable of being manually realigned to the
@@mode of operation.

For all equipment required to be OPERABLE,

the following SRs are applicabie;
s ..

In accordance
with applicable
SRs

ed 4

BWOG STS 3.5-8

Rev 1, 04/07/95



3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.4 Borated Water Storage Tank (BWST)

BWST
3.5.4

LCO 3.5.4 The BWST shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS

CONDITION REQUIRED ACTION

COMPLETION TIME

BWST boron A.l Restore BWST to 8 hours
concentration not OPERABLE status.
within limits.
OR
BWST water temperature
not within limits.
BWST inoperable for B.1 Restore BWST to 1 hour
reasons other than OPERABLE status.
Condition A.
Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
c.2 Be in MODE 5. 36 hours
BWOG STS 3.5-9 Rev 1, 04/07/95
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SURVEILLANCE REQUIREMENTS

BWST
3.5.4

SURVEILLANCE

FREQUENCY

SR 3.5.4.1 NOTE
Only required to be pe
air temperature is < ¢4

formed when ampient
04°F or > F.

o

Verify BWST borated water temperature is 24 hours
> 4Qj“F and < [YO1°F.
5!cv¢l)
SR 3.5.4.2 Verj WST borated_;;jer 1S 7 days
2( 2 ops, ft and
< /000 n rtt].
g D
7 days

SR 3.5.4.3 v
>

e

rify BWST boron concentration is
[2270) ppm and < ([ZA5TY ppm.

BWOG STS 3.5-10
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CFTs

B 3.5.1
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.1 Core Flood Tanks (CFTs)
BASES
BACKGROUND The function of the ECCS CFTs is to supply water to the

reactor vessel during the blowdown phase of a loss of
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
provide Reactor Coolant System (RCS) makeup for a small
break LOCA. Two CFTs are provided for these functions.

The blowdown phase cf a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the Chneasrment) atmosphere.

In the refill phase of a LOCA, which follows immediately,
reactor coolant inventory has vacated the core through steam
flashing and ejection througn the break. The core is
essentially in adiabatic heatup. The balance of inventory
is then available to help fill voids in the lower plenum and
reactor vessel downcomer so as to establish a recovery level
at the bottom of the core and ongoing reflood of the core

with the addition of safety injection water.

edwt

reqctnr buiﬂ&:n5

The CFTs are pressure vessels partially filled with borated
water and pressurized with nitrogen gas. The CFTs are
passive components, since no operator or control actions are
required for them to perform their function. { Interna ank
pressure 1s sufficien/to discnarge thg 0422 the CfTs
the RCS/If RCS pressure degfeases Tow the GFT pressure.
ach CFT is piped separately into the reactor vessel
downcomer. The CFT injection lines are aiso utilized by the
Low Pressure Injection (LPI) System. tach CFT is isolated
from the RCS by a motor operated jsolation vaive and two

. check valves in series. .
Cf,_ﬁ_—4wwxg;______——f”?" ' odit
The motor operated isolation valves are normally open, with

power removed from the valve motor to prevent inadvertent
closure prior to or during an accident.

Additionally, the ™
valves are eriocked wit prgssure tg/ensure jhat they?
wi}XFopen utomatiyfally RCS‘Eyéisure ig increasgd abo

(continued)

ede
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CFTs
B 3.5.1

BASES

—

BACKGROUND
(continued)

The CFTs thus form a passive system for injection directly
into the reactor vessel. Except for the core flood line
break LOCA, a unique accident that also disables a portion
of the injection system, both tanks are assumed to operate
in the safety analyses for Design Basis Events. Because
injection is directly into the reactor vessel downcomer, and

¢ . e because it is a passive system not subject to the single

s | The CFT line A/(’kAﬁ”f}fig (  active failure criterion, all fluid injectigm is credited edit

Peredits arly 0""_” s 2 ( for core cooling.

| Fr, tonk with he &70nel

( Jine iy assvmes ) e@ﬁjr g The CFT gas/water volumes, gas pressure, and outlet pipe

. Posi k size are selected to provide core cooling for a large break

out the Kote R LOCA prior to the injection of coolant by the LP] System.

» APPLICABLE The CFTs are@credi% in both the large and small Q&W
' SAFETY ANALYSES break LOCA analyses at full power (Ref. 1).a These Design
asis Accident ( analyses establish the acceptance
limits for the CFTs. fBeferepse to .
M CFZB({g 416 re%fg/tn edet
acceotance ldarit In performing the LOCA calculations,
conservative assumptions are made concerning the
availability of\@mepderizy injection flow. ' edit.
ANE YOSS Ut ot fs TtE POWET__Lr TSQU 12t By In
the early stages of aqLOCA with the loss of offsite power,
. the CFTs provide the sole source of makeup water to the RCS,
/N C&JL'{,!O/\/ a /0-;5 /’/ moYe A,———-——-—/\ {&\f
. ; This is because the LPI pumps and high pressure injection
O'[ offsite power ls (HP1) pumps cannot deliver flow until the @pergepty)diesel .
7 go through e&d'

generators Gs) start/€ome ¥0 rated spe€d;)

ronsiche r{of ‘o @asurt
their timed loading sequence.

Porstr cast Conditions

he limiting large break LOCA is a double ended guillotine

are sostutlatedd, X
/ uaed cold leg break at the discharge of the reactor coolant pump.

(continued)
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CFTs

B 3.5.1
BASES
APPLICABLE During this event, the CFTs discharge to the RCS as soon as
SAFETY ANALYSES RCS pressure decreases below CFT pressure. G e
—epiatve ostimaten Ao credit is taken for HPI for large

(continued)
Ereak LOCAs. LPI is not assumed to occur until 35 seconds

after the RCS pressure decreases to the Egihs actuation eclLe
pressure. No operator actiop_is assumed during the blowdown

stage of a large break LOCA edit
The small break LOCA analysis also assumes a time delay .
after ESYPAS actuation before pumped flow reaches the core. edt

fFor the larger range of small breaks, the rate of blowdown
is such that the increase in fuel clad temperature is
terminated by the CFTs, with pumped flow then providing
continued cooling. As break size decreases, the CFTs and
HPI pumps both play a part in terminating the rise in clad
temperature. As break size continues to decrease, the roie
of the CFTs continues to decrease until the tanks are not
required and the HP1 pumps become responsible for
terminating the temperature increase.

This LCO helps to ensure that the following acceptance
criteria for the ECCS established by 10 CFR 50.46 (Ref. 2)
will be met following a LOCA:

a. Maximum fuel element cladding temperature of 2200°F;

b. Maximum cladding oxidation of < 0.17 times the total
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction of < 0.0] times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

. d. Core maintained in a coolable geometr%f]éi@i)
L luseer B3IS3A>—==

(g?ﬁt the CFT£ discharde during/the blowgown phase gf a
: LOGK, they not comtribute the long term coolAng
‘ s of 10 CFR 50.46.

L requireme

The limits for operation with a CFT that is inoperable for
any reason other than the boron concentration not being

within limits minimize the time that the @,is exposed to . edu
a LOCA event occurring along with failure of a , which

might result in unacceptable peak cladding temperatures. If

{continued)
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<INSERT B3.5-3A>

e.  Adequate long term core cooling capability is maintained.

ANO-1ITS INSERT 3/19/2001



CFTs
B 3.5.1

BASES

e cannot be opened, or the proper

essure cannot be restored,
available and prompt
DE in which

APPLICABLE a closed isolation valv
water volume or nitrogen cover pr

SAFETY ANALYSES
(continued) the full capability of one CFT is not
action is required to place the reactor in a MO

this capability is not required. - ‘__________________\\\
7.4 peen assu d to

A that efther assymes the
1lenge Yo the in grity of a/

The minimum volume requirement [for the CFTs ensures tha et
both CFTs can provide adequate inventory to (¥TIeed the core
The downcomer then remains

following a LOCAY
the HP] and LPI syste start to deliver flo
(Lor limiting Jarge rear LOCAS .
The maximum volume Timit 1S based upon ihe need to maintain @ ed
ensure the

adequate gas volume to ensure proper injections
amability of the CFTs to fully dischargeg A
R AT _boron Anveniory z ©

onsyand | 80U ons gre B
3 or instrpfient inacgdracies.
<msEra'r B 3.5- ‘M> Yirameters gre treated similaclf. /7~
The minimum nitrogen cover pressure requirement of
@ {82%) ,psig ensures that the contained gas volume wi %
2 senerate discharge flow rates during injection that' @&
ummn:zuﬂlmf-‘.':m the safetw @
Vosig .

(2o che SM point
‘eyen assuming

Ho ,(,icéui& yemeains
in the vecier
V(SS(Q

3

< Inseei B35-A4AR>S —/— 7 —
till adfee + +he “F The maximum nitrogen cover pressure limit of
A amot™’ ;% e anowhl) of (FT inventory ischarged ¥ :

anrd trmin ac S4¥y . .
e RCS depressurizesy and 15 perefrE _JOST ZNroughn

<& JMSERT B35-4ce ; ﬂﬂﬂ,&' . predicted by the

< \nserr B33-4D)

Y. X 4

Meritical d
During a large brgak
Ae assumed not to ip ert

(continued)
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<INSERT B3.54A>

ANO-09 The limiting safety analysis volume requirement is 1040 + 70 ft°>. This volume
corresponds to CFT levels of > 11.95 ft and < 14.00 ft. These parameter values
do not contain an allowance for instrument uncertainty. Additional allowances for
instrument uncertainty are inciuded in the implementing procedures.

<INSERT B3.5-4B>

This parameter value does not contain an allowance for instrument uncertainty.
Additional allowances for instrument uncertainty are included in the implementing
procedures.

<INSERT B3.5-4C>

Limiting the maximum pressure will therefore limit the CFT inventory lost through
the break and assure that the CFT inventory injected into the RCS at the proper
time is bounded by

<INSERT B3.5-4D>

This parameter value does not contain an allowance for instrument uncertainty.
Additional allowances for instrument uncertainty are included in the implementing
procedures.

<INSERT B3.54E>

The 2270 ppm limit for minimum boron concentration was established to ensure
that, following a LOCA with a minimum CFT level, the reactor will remain
adequately shutdown in the cold condition following mixing of the CFT and
Reactor Coolant System (RCS) water volumes.

This parameter value is considered to be a nominal value. No additional

allowances for instrument uncertainty are required in the implementing
procedures.

ANO-11TS INSERT 3/19/2001



CFTs
B 3.5.1
BASES
APPLICABLE e, and the ipitial reactor shutdbwn is
SAFETY ANALYSES ed by void fofmation during blowlown. Sufficient
(continued) ncentration pdst be maintained A

t a return to”criticality duri

isolation vaives are not single failure proof;

therefore, whenevey these valves/are open, power shall b
/ This precaytion ensures Ahat both CFAs
ing an accidgnt. With poyer supplied Lo

;’: Jn MODE 2. and MODE 3 )

1

) with RCS presture \
? > 800 oS the (FTs {
¢

_ R the valves, a fingle active ailure could/result in a palve
( ST Ceiverion <{ closure, whigh would rende
' - injection. /Both CFTs ar required to fdnction in t event

of a lar

{ of 10cF2 20306 break LOCA. /

i [ 1. MoDe 1,> l,Ifhe CFTs satisfy Criterion 3 of i )
= = = A=C10 CFR 5026 (Ret 3).

LCO The LCO establishes the minimum conditions required to
ensure that the CFTs are available to accomplish their core
cooling safety function following a LOCA. Both CFTs are
required to function in the event of a large break LOCA. If
the entire contents of both tanks are not injected during
the blowdown phase of a large break LOCA, the ECCS
acceptance criteria of 10 CFR 50.46 (Ref. 2) could be
violated. For a CFT to be considere , the
i jon valve must be fully ope ower removed

and the limits established in the SESfor
contained volume, boron concentration, and nitrogen cover
pressure must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure
>,758 psig, the CFT OPERABILITY requirements are based on
1 power operation. Although cooling requirements may
decrease as power decreases, the CFTs are still required to

provide core cooling as long as elevated RCS pressures and
temperatures exist.

mps can provi adequate inj ion to egsure
clad temperatyfe remains beloy’the 10 CER 50.

(continued)
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CFTs
B 3.5.1

JASES

.800 .
\PPLICABILITY In MODE 3 with RCS pressure Ssig, and in MODES 4, 5, - edit
{continued) and 6, the CFT motor operated isolation valves @@ closed to edir
isolate the CFTs from the RCS. This allows RCS cooldown and
depressurization without discharging the CFTs into the RCS

or requiring depressurization of the CFTs. <:::)

ZLINSERT B3.5-6ASS

ACTIONS Al

{f the boron concentration of one CFT 1s not with1n 11m1ts,

(4.0 % puS € <dir

A reduced, but the effects of reduced boron concentration on
core subcriticality during reflood are minor. Boiling of
the ECCS water in the core during reflood concentrates the
boron in the saturated liquid that remains in the core. In
addition, the volume of the CFT is still available for
injection. Since the boron requirements are based on the
average boron concentration of the total volume of two CFTs,
the consequences are less severe than they would be if the
contents of a CFT were not available for injection. Thus,
72 hours is allowed to return the boron concentration to
within limits.

B.1

nerab1e for a reason othe han boron

must reiarned AD OPERABLE sia
his coﬁﬁ?ti

. onfit cannot be assumed that
perform its required function during a LOCA,
Due to the severity of the consequences should a LOCA occur ::]

. in these conditions, thedD hour Completion Time to open the
valve, remove power to the valve, or restore the praper
water volume or nitrogen cover pressure ensures that prompt
action will be taken to return the inoperable CFT to

OPERABLE status. The Compietion Time minimizes the time the

is potentially exposed to a LOCA in these conditions. edit

Times of Condition A
or B are not met,

or 4 both CFT
(_Lnopecaide,
W

If one CFT is ino
concentratlon the

edit

ed it
ed e

ontinued) @
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<INSERT B3.5-6A>

in addition, LCO 3.4.11, “Low Temperature Overpressure Protection (LTOP),”
requires that in MODE 4 when any RCS cold leg temperature is < 262°F,

MODE 5, and MODE 6 when the reactor vessel head is on, each CFT whose
pressure is greater than or equal to the maximum RCS pressure for the existing
RCS temperature allowed by the pressure and temperature limit curves provided
in LCO 3.4.3, “RCS Pressure and Temperature (P/T) Limits,” be isolated.

ANO-11TS INSERT 3/18/2001



CFTs

B 3.5.1
BASES
ACTIONS €.l and C.2 {continued) . .
[y ed\T

status, thest be brought to at least MODE 3 within A
6 hours and RCS pressure reduced to 5,.@ psig within ‘ il
12 hours. The allowed Completion Times are reasonable, .
based on operating experience, to reach the required edw
conditions from full power conditions in an orderly manner 4o
and without challenging RZa8® systems. edir
0.Y ~_
1f more’than one LFT is inopkrable, t unit i %n a
cond#ion outside the accjydent analyfis; thergtore,
LCO/3.0.3 musy be entered immediatedy. D

SURVEILLANCE SR_3.5.1.1

REQUIREMENTS

Verification every 12 hours that each CFT isolation valve is .
fully m*&}:r::::*:ﬂmma ensures that tht
the CFTs are available for injection and ensures timely

discovery if a valve should be less than fully open. If an

isolation valve is not fully open, the rate of injection to

the RCS would be reduced. Although a motor operated valve

position should not change with power removed, a closed

valve could result in accident analysis assumptions not

being met. A 12 hour Frequency is considered reasonable in

view of administrative controls that ensure that a

mispositioned isolation valve is unlikely.

SR_3.5.1.2 and SR 3.5.1.3

Verification every 12 hours of each CFT’s nitrogen cover

pressure and the borated water volume is sufficient to

ensure adequate injection during a LOCA. Due to the static euﬂ‘
@esAan of/the LF19, a 12 hour Frequency usually allows the v
operator to identify changes before the limits are reached.

Operating experience has shown that this Frequency is

appropriate for early detection and correction of off normal

trends.

Nature o-(— -tt\ue,
Pa\(&m e-ers

(continued)
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CFTs
B 3.5.1

BASES

SURVEILLANCE SR_3.5.1.4
REQUIREMENTS
continued)

The 02 £t jacrtese

{ /‘ela/eSem/; af: fay,‘ma'/elx/
i le2 ;g//an! N Crease ;N

Noture o~ “ias Palomeser

Surveillance once every 31 days is reasonable to verify that
the CFT boron concentration)is within the required limits,
because the static’{esign .0 g 1imits the ways in

which the concentration can be changed. The Frequency is
adequate to identify changes that could occur from

, mechanisms such as stratification or inleakage. Sampling
Yolume . : 3 within#® hours after 36780 -4arionvo increase will
L ! Tdentify whether inleakage from the RCS has caused a
reduction in boron concentration to below the required
1imit.A It is not necessary to verify boron concentration if
a borote 4 ater 1W1m_i§_fﬂ&/¢he borated water storage

tank (BWST),
Sourte of Anowa within CFT

S I Con (& '\‘traﬂkio(\
> 2270pm, Such as

B e the water CRERSIEg=h- e NS 15
oron conceptration re uirements.A This is
i d
CFT isolation valve operato

Tions of NUREG-1366 (Ref{%.
) (3A298Y]

JiTs R s
result in the undetected closure of a CFT mot erated
isolation valve coincident with a LOCA.

SR_3.5.1.5

S"vm‘u(criﬁ, ix vooudd
Nnot be »Mecessaly
4o coample the CFT

: t
following  nventaly = LOC shis closur
! C«cf&{-zionsﬂrfo-ﬂ 4o CFT meleenp would be pefidered

h dank f sampding N
hes cierermined thetlg

unctAon nce power is removed under
- [ nverrtor administrative control, the 31 day Frequency will provide

the adde& t 3 adequate assurance that the power is removed.

had & beron

Contentration
torehin the
CFT r’e3u|'fenlea~ts.

pressdre is 2000] psjg; thus allpWing operatjdnal
flekibility’dy avoidipd unnecess; delays tofanipulate the
yreakers~during pl startups Or shutdowns,/ tven wi Y/
powerssupplied tpthe valve Inadverten osure is
prevented by Lht RCS pressdre interlock Afssociated th the
ves. Shpdld closure 6f a valve ocgdr, in spitg of the

interlocks the ESFAS sfgnal provided’to the valyves wou]d/’
open a.€losed valvesin the event 47 2 LOCA].

(continued)
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CFTs

8 3.5.1

BASES (continued)

REFERENCES
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ECCS—Operating
B 3.5.2

g 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.2 ECCS—Operating

BASES

==
BACKGROUND The function of the ECCS is to provide core cooling to
ensure that the reactor core is protected after any of the
< INSgRT Egs_;gA) following accidents:

a. Loss of coolant accident (LOCA);

b. Rod ejection acciden@(—R&H’;

c. ﬁl pam ‘enerator tube rupture (SGTR); and
d. ®,§tea ine break

borc-te& L0 ‘Cfom

1 {& wetet There are two phases of E‘C_gs_mzamn.hv injection and
tht borot recirculation. 1n the injection phase, ﬁiﬁf@is

Stofaqe 4zl (,BNST)

cold legs andato the reactor vessel. After the
EABWSTY has been depleted, the
red as the

initially added to the Reactor Coolant System (RCSE via the

suction 18

‘ Two_redundant, 100X cdpat o provided. In
d each train consi

Y, sts of high pressure

and low pressure injection (LP1) subsystems.
and ¥, both trains must be OPERABLE. This
snsures that 100% of the core cooling requirements can be
provided even in the event of a single active failure.

MODE 2 wirh

RCS temperature
> 350 °F,

A suction header supplies water from the BWST or the

sump to the ECCS pumps. Separate piping
supplies each train. HPI discharges into each of the four
RCS cold legs between the reactor coolant pump and the
reactor vessel. LPI discharges into each of the two core
flood nozzles on the reactor ve 1 that discharge into the
vessel downcomer area. lves are set to balance
the HPI1 flow to the RCS. This flow balance directs
sufficient flow to the core to meet the analysis assumptions

following_a small break LOCA in one of the RCS cold legs
“@

The HPI pumps are capable of discharging to the RCS at an
RCS pressure above the opening setpoint of the pressurizer

reacior buskding

(continued)
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<INSERT B3.5-10A>

The ANO-1 SAR states that the High Pressure Injection (HP1), Low
Pressure Injection (LPI) and Core Flooding Systems are collectively
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). in
this Technical Specification, the term ECCS refers to the components
associated with the HPI and LPI systems. The core flood tanks are
addressed by LCO 3.5.1, “Core Flood Tanks.”

ANO-1ITS INSERT 3/19/2001



ECCS—Operating

B 3.5.2
BASES
be fow
BACKGROUND safety valves. The LPI pumps\are ble of discharging to e&.
(continued) the RCS at@%@ pressur@@¥approximately 200 psia. When «w
the BWST has been nearly emptied, the suctio r the LPI
umps is manually transferred to the sump. The edt

retctot b\)\l&\u\ﬁ HPI pumps cannot take suction jrectly from the sump. If

HPI is still needed, a cross connect from the discharge side

of the LPI pump to the suction of the HPI pumps wo d be J""
opened. This is known as "piggy backing” (F ‘!"!Z?and g
enables continued HPI to the RCS, if needed, afte¥ the BWST

L INSERT B35 -1IA>S - 15 emptied.

£
durell In the long term cooling period,‘f;‘low paths in the LPI
\may ke proceculailyy) System established to preclude the possibility of boric
acid 1in thg core region reaching an unacceptably high

£ INSERT B3.S-1)B>=

The HPI subsystem also functions to supply borated water to

the reactor core follgwing increased heat removal events, die
such as large GEBS. A MSLB:) e
e X ™

basis/of these requiremen

has not been fost,

During a large break LOCA, RCS pressure wi'l'l\raacreasea@

512N <$EC0 The ECCS is actuated upon edtt
ineere Actuation System edic

A T TTTC YTV rYsE Ay .

W A A edic

guard loads start N

N _progr g Yy 1f offsite pow e&ﬁt
G : 2dr

Z5EowEss the tngineered cateswpeawwre (ESJ)
normal operating loads and are connected to the diesel
generators. Safeguard loads are then in €h®
ipé sequence. The time delay associated with

diesel startmg-, sequenced loading, and pump starting “
determines thestime pefore pumped flow is available edit

/\/‘/\T—\’V\ i
w to the core following a LOCA.

Untess Previousdy
aperGt Lng.

(continued)
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<INSERT B3.5-11A>

the flowpath inherent in the reactor vessel internals, commonly called the
leakage gap flowpath, would be sufficient by itself to preclude boron
precipitation (Ref. 2).

<INSERT B3.5-11B>

The desired flowpath establishes decay heat removal (DHR) in
conjunction with LP! cooling. This requires conditions present which
allow both DHR pumps to operate simultaneously. If DHR can not be
established but hot leg level is above the bottom of the hot leg nozzle, an
alternate flowpath is gravity draining from the decay heat suction piping
through the idle DHR pump into the reactor building sump. [f the first two
methods are unsuccessful, the pressurizer auxiliary spray line is used.
This provides reverse flow through the core using auxiliary spray into the
pressurizer, out the pressurizer into the hot leg via the surge line then
reactor vessel into the area above the core.

ANO-11TS INSERT 3/19/2001



ECCS—Operating
B 3.5.2

BASES

BACKGROUND The active ECCS components, along with the passive core ¢ &l-:

continued flood tanks (Cﬁs)@covered in LCO 3.5.1, "Core .

h oY Flood Tanks (CFTs),” andpLCO 3.5.4, "Borated Water Storage edit
€ QBNSTCDV‘ U Tank (BN ,* provide the cooling water necessary to meet

10 CFR 50.46 (Ref. 1 ed.lt

APPLICABLE The LCO helps to ensure that the following acceptance
SAFETY ANALYSES criteria for the ECCS, established by 10 CFR 50.46 (Ref. Y)

will be met following a LOCA: edie

a. Maximum fuel element cladding temperature is < 2200°F;

b. Maximum cladding oxidation is < 0.17 times the total

cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium wat \
reaction is < 0.01 times the hypothetical amount(thke< would bededie
generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

e. Adequate long term core cooling capability is

maintained. )
edit
%U?(.[CO M&!}Weﬁure thal contaimment tempErature
@ —— mzt V‘L"S) provide inqection
J GAP AP an LP1 subsystem@ @D assumed to Ge—GPERARKE) | odit

the large break LOCA analysis at full power (RefN®).

analysis establishes a minimum required flow for theﬁ@
SuU bsﬁs“""“ , as well as the minimum required response time for .
actuation. The HPL (@D is credited in the small edwt
Teak LOCA analysis. This ani is establishes the flow and .
e discharge head requirements (a¥"the-Besign _peint) for the HPI edi\x
pump. The SGTR and analyses aiso credit the HPI .
MSLB but are not 1imiting Wdesign. Subsnstem edu
P s S N (__(/VW\/\
e : ; SSSum
Nl 5“”)’57?"’ The large break LOCA eventWof offsite power ang .
s si {€stahITshes the edie

1qle failure (disabling one ECCS train
JINSERT BB.3-17A>

u;u:--ﬁﬂﬂﬂ'.!‘:ﬁd’ﬂ!!i«fl’.ﬁ:li(4 During the blowdown edic
stage of a LOCR, the & depressuri1Zes as primary coolant is
ejected through the break into the m The nuclear

Y edwe
(continued)
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<INSERT B3.5-12A>
For analysis purposes, the loss of offsite power assumption may be

conservatively inconsistent with the assumed operation of some
equipment, such as reactor coolant pumps (Ref. 4).

ANO-1ITS INSERT 3/19/2001



ECCS—Operating
B

3.5.2
BASES
APPLICABLE reaction is terminated either b moderator voiding during .
SAFETY ANALYSES 1large breaks or CONTROL ROD (XsghblRinsertion for small edit

brea Following depressurization, emergency cooling water edic
7s injected into the reactor vessel core flood nozzles, then
flows into the downcomer, fills the lower plenum, and

EErSTtrain will deliver sufficient edix

ch decay heat boiloff rates@@ ) ed i\t
pnipize cote uncoven ) for a large break LOCA. @a sQ__~ v
h %wiﬂ deliver sufficient water for edix

break LOCA an priviii sufficient boron to maintain

he ore suberitical. m -
{ Jorqe breck (i, .
In thelLOCA analyses, @LPI ?not credited until edit

(continued)

‘ a7t leas™ »35 seconds after actuation of the ES S signal. This is edix
N N e’ based on a loss of offsite power and the associated time &
delays in startup and loading of the @pergengy diesel ecur
<} . 'Bg S‘\3A> generator G). Further, LPI flow is not credited until edw

nser< . RCS pressure drops below the pump’s shutoff head. For a
large break LOCA, HPI is not credited at all. ech:t

“he CS trains satisfy Criterion 3 of
(Tn Mod LS A ‘gwmaf;o.% (Ret.5)

Z Inseex B3.5-RBB>

PPN o — =

@557 MIDE 3 with RCS Lemperatuie >350°F 5
Lco In MODES 1y 24 and ¥, Two independent (and redundant

trains are required to ensure that at least one is
able, assuming a single failure in the other train.

pumps, VCJ»IQS’ itk RES tempecaryre >356°F
0 gf—af AP

heat exchangecs,

In MODES 1, ¥, 3 :
subsystem ‘and” an LPl subsystem. Each train includes the .

piping, instruments,’/and controls to ensure an OPERABLE flow edit
path capable of taking suction from the BWST upop_an ESFA edw
signal and,manually transfer@@@ suction to the Conthrbmenst)

SO I T
Talas L S UL

\ N “ - +
the (apcbilitj {0 — SUTP- recetor buul&mi edt
During an event requiring ECCS actuation, a flow path is

provided to ensure an abundant supply of water from the BWST
to the RCS via the HPI and LPI pumps and their respective

discharge flow paths to each of the four cold leg injection
nozzles and the reactor vessel. In the Tong term, this flow

(continued)
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<INSERT B3.5-13A>

In the small break LOCA analysis, HPI is not credited untii at least

35 seconds after actuation of the ESAS signal. This is based on a loss
of offsite power and the associated time delays in startup and loading of
the DG.

<INSERT B3.5-13B>

in MODE 2 and MODE 3 with RCS temperature > 350°F, the ECCS
trains satisfy Criterion 4 of 10CFR50.36.

ANO-11TS INSERT 3/19/2001



ECCS—Operating

B 3.5.2
BASES R
LCO path may be manually transferred to take its supply from the ejilf
(continued)

Gasiadaménl, sump and to supply Gs=518v,to _the RCS via two edit
» scribed—in-the Backgragnd_seeixs boroted WEte Y L.

T and WPL piagy-back modes).
The flow pd : i designed

independence to ensure thét no singie f$i1ure can disable
both ECCS trains.

As, indicated in the Note, operation in MODE 3 with ECCS.
//zf" ~-activated pursuaqt to LCO 344.12 is/necessary’for

reacwo’ buil&h\c&

ith an/LTOP Systew arming tpmperaturg” at or near the

boundary temperature of [3 1°F. L ) 3.4.12 frequires |
certai T activated ay and bel

when this temperfture ig/at |
r near phe MODE 3 b undary tefiperature/ time is needed Ao i
restore-the systems’to OPERABLE status 4_____,/

G. MADE 3 With RS temperature > 350 °F
APPLICABILITY In MODES 14 24/and 3, the ECCS train z
requirements for the limiting Design Basis Accident, a large
break LOCA, are based on full power operation. Although
reduced power would not require the same level of
performance, the accident analysis does not provide
reduced cooling requirements in the lower MODES. . odLe
on p he HPI pump e requirements are based di
on a small break LOEQ;S,M?BES 2 3 regwrrementigare —t e
e nalysis- / 44_(:5)
< INSERT B35-14A>—>== o —
In MODES 5 and 6. @%e#® conditions are such that the edic

N probability of an event requiring ECCS injection is

QUnit extremely low. Core cooling requirements in MODE S are
addressed by LCO 3.4.7, "RCS Loops—MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled."”
MODE 6 core cooling requirements are addressed by LCO 3.9.4,
"Decay Heat Removal (DHR) and Coolant Circulation—High
Water Level," and LCO 3.8.5, "Decay Heat Removal (DHR) and
Coolant Circulation—Low Water Level."

(continued)
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<INSERT B3.5-14A>

ANO-11TS

In MODE 3 with RCS temperature < 350°F and in MODE 4, ECCS train
OPERABILITY requirements are established by LCO 3.5.3, “ECCS -
Shutdown.” In MODE 3 with RCS temperature < 350°F and in MODE 4,
the probability of an event requiring ECCS actuation is significantly
lessened. In this operating condition, the safety injection function is
preserved through LCO 3.5.3 requirements for two OPERABLE LPI

trains.

INSERT

3/19/2001



ECCS—Operating
B 3.5.2

BASES (continued)

ACTIONS A.l

VeSEFSEEES @) at least 100% of the edir

With one or more trainsVe
injection flow equivalent to a single OPERABLE ECCS tra'in edie
available, the inoperable components must be returned to

OPERABLE status within 72 hours. The 72 hour Compietion ” .
Time is based on NRC recommendations (Ref.’(#) that are based ﬂi_lf
on a risk evaluation and is a reasonable time for edr
repairs.

[A;MraWoperM it Wapaw \ .

detivering design fidw to the 4,.__.-) edie
The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing
i nction. Neither does the inoperability of two

m (dHfepent) components, each in a different train, necessarily

tign for the ECCS. ntent g

result in a lpss of functig

edir

3 SYart operat ons ‘ ed it
‘ circumstances when,components in opposite trains are .
e inoperabTe. edit
L., an HPT subsystem
in on¢ train and Gn

LPT subsystem in the
gpposite train,

3.5:2-0f

An event accompanied by a loss of offsite power and the .
failure of ap §DG can disable one ECCS train until pawe is edw
restored. A reliability analysis (Ref.'(3) has shown the ede
risk of having one full ECCS train inoperable to be
;gf:icient1y Jow to justify continued operation for

ours.

With one or more components inoperable such that 100% of the

$
G
¥

T e N -+ ki
(roperable
or
: Stngle OPERABLE £as e

flow equivalent to"t Ei‘ng’le OPERABLE ECCS train is not
, COmponents QGre tnope
B )
(Rt yiced Action ond!
Coain i . ciated Completi ime{ \the @Fem must w
“4rain (S not B does ot apply. To

> available, the is in a condition outside the ediF
erefore, LCO 3.0.3 must be immediately
cuch ok 100% of the
( £low Q%UNCQQ&-( 1o &
aveiia bx’e)

EDIT.

{continued)
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3.52-0|

BASES

ECCS—Operating
B 3.5.2

ACTIONS

____a:hieve this status, the,
MODE 3 within ours and

<INSERT B35-/6 A>—

RCS +emptrature Mmust
B.] and B.2 (continued)
must be brought/to at least
within 12 hours.
The allowed Completion Times are reascnable, based on

operating experience, to reach the required
from full power conditions in an orderly manner

chalienging (¥, systems.
unle

SURVEILLANCE
REQUIREMENTS

Verfficatiof of prope /va1ve posi
path from £he ECCS pumps to the CS is ma
isalignpént of thede valves cguld rend
inoperaple. Secuping these i
power gr by key Yocking the ontrol i
e:sur s that th€ valves capnot chan
o

desfribed in Reference %,
both ECCS tyains and ifvalidate Lhe accidgnt analyfes. The

4o Less than or ejual to 350°F

@Fafd),conditions C ):
ang without 2o

be r odumg

edlt

edwe
edirt

2

reasonablé in view of othe
11 ensure’ the unlikelihood/of /

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides N
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receives an actuation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition within the proper stroke time. This Surveillance
does not regquire any testing or valve manipulation; rather,
it involves verification that those valves capable of being
mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated
under administrative control, and an inoperable valve
position would only affect a single train. This Frequency

(continued)
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<INSERT B3.5-16A>

[o%}

Condition A is applicable with one or more trains inoperable. The
allowed Completion Time is based on the assumption that at least 100%
of the ECCS flow equivalent to a single OPERABLE ECCS train is
available. With less than 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train available, the unit is in a condition outside of the
accident analyses. Therefore, LCO 3.0.3 must be entered immediately.

ANO-11TS INSERT 3/18/2001



ECCS—Operating

B 3.5.2
BASES
SURVETLLANCE SR 3.5.2.; (continued)
REQUIREMENTS

has been shown to be acceptable through operating
experience.

s in operation, the ECCS pumps
noperating mode: As such, the
ntial to develop voids and/
Maintaining the piping from the
€S ful) of water ensyfes that the system
roperly, ipjecting its fyll capacity into the
i11 also prevent water ha

ling. The 3Y day /
Fr:znéncy takes ifto consideratigh the gradua)/nature of/gas
acglmulation in/Ahe ECCS piping/and the existence of
procedural confrols governing system operation.

SR 3.5.2.;

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component,problems is required by Section XI of
the ASME Code (Ref.'(d). is type g es
ccomplighed Dy mgasuring/the pump/s deveXoped
one pojft of thg/pump’s Lharactey, stic gurve.
both £hat thefleasured/performape is i

nitrogen, or hydrogex)
ESFAS Aignal or Qu ng shutdown c

LIVsERT B3S-NASD B

he perfofmance 3 med in
are specified in the Inservice Testing Program, whic
encompasses Section XI of the ASME Code. ptiion X
ASME/Code provides the acty N i
to/satisf e requ¥rements

SR_3.
SRﬁdemonstrat that each automatic ECCS valve
actuates to the required position on an actual or simulated

angZthat_gAch LLLY/pump 5]

ESFAS signa Zarts onAreceipt A

(continued)
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<INSERT B3.5-17A>

This testing confirms component OPERABILITY, trends performance,
and detects incipient failures by indicating abnormal performance.

ANO-11TS INSERT 3/19/2001



ECCS—Operating
B 3.5.2

BASES

edit
{continued)

SURVEILLANCE

REQUIREMENTS - -
al or ulajed” ESEE@'M) This SR is not required
or valves that are locked, sealed, or otherwise secured in

position under administrative controls. The 18 month
Frequency is based on the need to perform this Surveillance .
—~jinder the conditions that apply during a (p¥ar3) outage and EU“i*E edlie
J o . 3
;Ezp the potential for an unplanned transient 1f the Surveillance
were performed with the reactor at power. The 18 month
Frequency is also acceptable based on consideration of the
design reliability (and confirming operating experience) of
the equipment. The actuation logic is tested as part of the J[
ESFAS testing, and equipment performance is monitored as et
part of the Inservice Testing Program.

< INserT B 2.E-I8A ==
/3527 \_ b

;] SR/3.5.2.7

A
/ his Sur¥eillance’ ensureg that these valves are in the
i proper fosition Ao prevent the HPI pump from exceeding its
runouy’ 1imit. /This 18/month Frequency is based on the same
se sti;pd for SR 3.5.2.5 and §R 3.5.2.6.-
,‘ £

—,

- Periodic inspections of the,€oAtayhmedt) sump suction inlet \t
Ceccwr b”‘L&““B ) ensure that it is unrestricted and stays in proper operating
condition. The 18 month Frequency is based on the need to .
perform this 2Tt 108~ thaapp1e) e&g.-r
2 §75f edie
il edu

'his Frequency (ha4

abnormal degradatio

Operating experience

has §hown

{continued)
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<INSERT B3.5-18A>

ANO-11TS

SR3.524

The intent of this SR is to verify that the ECCS pumps are capable of
automatically starting on an ESAS signal. Because of the system design
configuration and the limitations imposed on pump operation during the unit
conditions when this test would be conducted, this verification must be
conducted through a series of sequential, overlapping or total steps in order to
demonstrate functionality. SR 3.5.2.4 demonstrates that each ECCS pump
would be capable of starting by verifying that its breaker closes on receipt of an
actual or simulated ESAS signal. SR 3.5.2.4 works in conjunction with the
Inservice Testing Program (SR 3.5.2.2) which periodically verifies the ability of
the pumps to start and operate within limits, and the ESAS actuation logic testing
which periodically verifies the ability of the ESAS to sense, process and generate
an actuation signal.

The 18 month Frequency is based on the need to perform this Surveillance under
the conditions that apply during a unit outage and the potential for an unplanned
transient if the Surveillance were performed with the reactor at power. The

18 month Frequency is also acceptable based on consideration of the design
reliability (and confirming operating experience) of the equipment.

INSERT 3/19/2001



ECCS—Operating
B 3.5.2

BASES (continued)

SAR SQ ction .
REFERENCES ‘ .
r@ y'SAR Sectwn
7

NRC Memorandum to V. Stello, Jr., from R.L. Baer,
*Recommended Interim Revisions to LCOs for ECCS
Components,” December 1, 1875.

@ﬁ) ASME, Boiler and Pressur Vessel Code, Section XI,
' Inservice Inspectio A

5. 10 CFR 50.3b.

7. loetter from A.C Thedgnd (I\JRC>
PS. Walsh (Bwoe) dated March 9, 1995.
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ECCS—Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS—Shutdown

BASES

BACKGROUND Bac round ctton r Bas ECCS— eratm A
s ap 1cab'le (] thes ases, Wi h the f 1ow1ng

<NS€2T B3S '20'6‘>> modification

MODE D wich
RCS Aemperccture
£ 350°F and L0

gn:gﬁm‘m:'m

injection (LPI 3
(Capacity/trains.

@ﬂow paths consist _of

gers,,and pumps,
e tank (BWST)Atan be 1n'ected into th acto

ﬂf’ ipg the dccidents deseribed
nd ~the C‘«pabd.vtﬁ‘\'b m nuc.l
(focollv\ or Cemotelunl 2

APPLICABLE [ The” App cable Fifety Adalyseg sectjon of Bases
SAFETY ANALYSES licdble to ses.

%xhe stab'le conditions associated with operation in
- -._‘..nﬂmnﬂ'zﬁ-ﬁﬂ""‘r‘lﬂ’ﬁ

rationa reqmrements

(

\

in$truments, Contiols,

~
~

T 2 With
> RES temperetule
4 250 °F and

thls ui sufficj nt time
i 7 to mitygate

On traip/is
u1reme d1ct s that gingle fajlures ar;%tot co,/de )
is MODY¥.

uring

T\

m two mdepet;dent j{nd redundangﬂm}

‘74.'0 f .

Linstrt B35 208> ==

/MODE B wuth

| Res +emperedure
| £350°% andin

py™mp, heet exc ‘\&r\ﬁu‘
valv es,

ed_u'
edit

ed
edie

zA.'F
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<INSERT B3.5-20A>

The ANO-1 SAR states that the High Pressure Injection (HPI), Low
Pressure Injection (LPI) and Core Flooding Systems are collectively
designed as an Emergency Core Cooling System (ECCS) (Ref. 1). In
this Technical Specification, the term ECCS refers to the components
associated with the LPI system. The HPI system, in conjunction with the
LPI system, is covered by LCO 3.5.2, “ECCS - Operating.” The core
flood tanks are addressed by LCO 3.5.1, “Core Flood Tanks (CFTs)."

<INSERT B3.5-20B>

in MODE 3 with RCS temperature < 350°F and in MODE 4, the ECCS-
Shutdown LCO satisfies Criterion 4 of 10CFR50.36.

ANO-1ITS INSERT 3/19/2001



ECCS—Shutdown
B 3.5.3

BASES

LCo and controls to ensure an OPERABLE flow path capable of

oniinyed) taking suction from the BWST and transfer@Bd) suction to the
rec(tor buildin EOFEETOR BT s ump .

L During an event requiring EPCE ekuatsen, a flow path is
the Cﬁb\ao?f?o : ide Gr—abpuagani-sugo+y-of) water from the
Manuciiy &

provi
6 remotedn)

n the long term, this flow
from the Centarhmes
[celd legs)

modifigd by a Note that states that HPIT
¢tuatiop’may be deactivated in accprdance with LCO 3.4.12,
"Low Tefperature Overpressure Protéction (LYOP) System."
igh is thfyequired o initiafe HPI. /In th
a

4 he rec.ttol
yessel.

A valve thet Ls

Jocked, secked,or
otherwise secured (n

[£s £ POSH‘O" s OPEFBLE own by Analysis tg be acceptable.

< Inserr B3.5-71A

P Ny

Gm MODE 2 with RIS xempercturs >350 °F
APPLICABILITY In MODES 1,2, and'?, the ERABILITY requirements for the
ECCS are covered by LCO 3.5.2.

In'MODE_4p4Fh Tpe—REStemperatupt 202 ‘
OPERAB Lt frain o AtoRg able I L NoU s 1ngie~Tal e
on the basis of the stable reactivity

condition of the reactor and the limited core cooling

MODE R with
RES Lemparcure

£ 280°F gadin requirements.
In MODES 5 and 6, &3&p®) conditions _are such that the (TPT
probability of an event requiring Mnjection 1s Q

extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops—MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops—MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.4,
"R ,and Coolant Circuiation—High Water Level," and

.9.5, "W and Coolant Circulation—Low Water Level.”

ACTIONS (Cx.1
If no LPI @train is OPERABLE, the unit is not
prepared to respond to,@ 3R &M@ to _continue cooldown using
okt

and may net be prepaced
ntinued)

an event req)uiring
fow Pressuve Lnjection
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<INSERT B3.5-21A>

This LCO is modified by a Note that allows a Decay Heat Removal
(DHR) train to be considered OPERABLE during alignment, when
aligned, or when operating for decay heat removal, if it is capable of
being manually (locally or remotely) realigned to the LPI mode of
operation and is not otherwise inoperable. This provision is necessary
because of the dual requirements of the components that comprise the
low pressure injection/decay heat removal system.

ANO-11ITS INSERT 3/19/2001



BASES

ECCS—Shutdown
B 3.5.3

ACTIONS

i ”;2.1 (continued)

the LPI pumps and Ge&d®

heat exchangers.

~. Time of immediately, which would initiate action to restore
'@r‘"” It Teast one GEFOLP] 'Sulibyoteld to OPERABLE status,

The Completion

|

that prompt action is

taken to restore the required

ensures .

Qd.u:
edit

edie
edw

capacity. Normally, in MODE 4, reactor decay heat must be
removed by an LPI train operating with suction from the RCS.

1f no LPI train is

of the steam generator(s).

Wwith both DHR pumps and he

only available heat remova
operating in the DHR mode.
action is to initiate meas

be unwise to require the,g¥asd

OPERABLE for this function, reactor decay
heat must be removed by some alternate method,

such as use

The alternate means of

W removal must continue untilpthe inoperable LPI
SRy can be Festored to operation so that continuation
of decay heat removal (

DHR) is provided.

at exchangers inoperable, it would
to go to MODE 5, wnere the
1 system is the LPI trains

Therefore, the appropriate,
ures to restore one ECCS LPI @

#70VE

MODE 3 wirk RCS
\éempem-tore X 2onoc

LK INSERT 3.5-22A>> —»

PaTanRY i s

——. 1

and to continue the actions until the
restored to OPERABLE status.

It

< dundlant ,

B

peZHPT gump 8r TXs

e £J38%)is not prepared
to a1 B ts regquiring ESFAS.
Completion Time estore GBS OHO Lt

to OPERABLE status ensures that prompt action is taken to

provide the required cooling capacity % initiate actions
to place the @ jn MODE 5, where an train is not

required.

3 and gasacicted?

@L’—l v mpdition Time @
when the Required Action'of Condition T .
TR R Tl ORI T Yo A Ty) a_contro] |80, ERENEs

hould be initiated. The allowed Completion Time
24 hours is reasonable, based on operating experience, to
reach MODE 5 from ful¥ -pewer Cond)10s) in an orderly manner

n ad

BWOG STS

(continued)
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<INSERT B3.5-22A>
€2

Required Action C.2 requires that the unit be placed in MODE 5 within 24 hours.
This Required Action is modified by a Note that states that this Required Action is
only required to be performed if one DHR train is OPERABLE. This Required
Action provides for those circumstances where the LPI trains may be inoperable
but are otherwise capable of providing the necessary decay heat removal. Under
this circumstance, the prudent action is to remove the unit from the Applicability
of the LCO and place the unit in a stable condition in MODE 5. The Completion
Time of 24 hours is reasonable, based on operating experience, to reach MODE
5 in an orderly manner and without challenging unit systems.

ANO-11TS INSERT 3/19/2001



ECCS—Shutdown

B 3.5.3
BASES (continued)
SURVEILLANCE SR 3.5.3.] % .
REQUIREMENTS edit

The applicable Surveillance descriptions from Bases 3.5.2
apply. fThis SK 1s moditiea Dy a Note that allows FNGRRYT
train to be considered OPERABLE during alignment and
operation for DHR, if capable of being manually realigned
(remote or local) to the &&EH.mode of operation and not
otherwise inoperable. This allows operation in the DHR mode
‘U-PL) during MODE 4, if necessary. -

REFERENCES The applicable references from Bases 3.5.2 apply. di
eatt
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BWST
B 3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.4 Borated Water Storage Tank (BWST)

BASES

BACKGROUND The BWST supports the ECCS and the edut

by providing a source of borated water for

Y CGREMTERS . SPray pump operation. In addition, the BWST '
Feacro~ building supplies borated water to the refueling fed) ior refueling zit:

operations.

The BWST supplies two ECCS trains, each by a separate,
M redundant supply header. Each header also supplies one
Cae train of the (@aEavomesd Spray System. A
1¥eacor 'BU'J_?CQ"\"} motor operated isolation valve is provided in each header to e&(t‘
allow the operator to isolate the BWST from the ECCS after
the ECCS Eump suction has been transferred to the

rf/"w_\'v__"\\ asump following depletion of the BWST during a edir
L (ecctor bui adine Toss of coolant accident (LOCA). Use of a single BWST to
supply both ECCS trains is acceptable because the BWST is a .
hassive component, and passive failures are not assumed @ edir
(Ebe anzlvsis AT Desiansiasiv tvepds (PBEs) to occur ediy,

coincidentally with the Design Basis Accident (DBA).

\rT;! ECCS/and coptainment spray pumps ar provided with
ipecircyfation ines thAt ensuye each pdmp can intain
imini fiow Aequireplents whgn operatding at s toff hegd

This LCO ensures that:

a. The BWST contains sufficient borated water to support
the ECCS during the injection phase;

b. Sufficient water volume exists in the @pmted esrmerrt)

to support continued operation of the €S and .
es tTor buﬂ&ir\ﬂ spray pumps at the time of transfer to the edit
vecirculation mode of cooling; and ao’e ~Toly chatdoon
¢. The reactor remains (m ollowing a LOCA.
Insufficient water inventory in the BWST could%esult in .
insufficient cooling(abaecisy AP the ECCS when the transfer edit
to the recirculation mode occurs.

{continued)

BWOG STS B 3.5-24 Rev 1, 04/07/95




BWST
B 3.5.4

BASES

BACKGROUND Improper boron concentrations could resuit in a reduction_of

continued) SDM orsexcessive boric acid Gre€ipHaiXop,in the core ot :
4 ollowing a LOCA, as well as excessive caustic stress Conce on! edit
0)9 ua e an

corrosion of mechanical components and systems inside

= *(the ceacwor buldingg
APPLICABLE During accident conditions, the BWST provides a source of
SAFETY ANALYSES borated water to the high pressure injection (HPI), low -
ressure injection (LPI), andAGopidinmentd) spray pumps. As edx

SUch. it provides Sorarane cooling and depressurization, edit
core cooling, and replacement inventory and is a source of

negative reactivity for reactor shutdown. The design basis

transients and applicable safety analyses concerning each of

these systems are discussed in the Applicable Safety

YectTo

buifding

e e Analyses section of Spesvivestvony B 3.5.2, edrc
. Beses "ECCS—Operating,  andiG 3. 6.6, Seantetament) Spray and
= ooling Systems. h analyses are~gsed 10_a&se fange .
B 3.6.5 “Reacwr W o;gav’%;Q rTuate Afeir efﬂfg ... 2 edw
Burlding The acCeptance 1imi +he accjducr .
5 The 1imit AT N Gnadesis cssumed ed'tt
A e imits on jvo e 0112 ga Lol ~afg e lue: . .
°“‘</ ;‘;_;is;t{&dan 79,000 _g2 ]m}um Qastd ov” severaztactord), . Sufrfcre 2 edwe

yst

deliverable volule must De availiaDl€ to providg eay .
trafsferto the/contXinment/sump yor re Atigh .
Tfenty Ainutes’ give ® operator adequate time to prepare edic
for switchover tg,&m sump recirculation. edit

A second factor that affects the minimum required BWST

volume is the ability to support continued ECCS pump

operation after the manual transfer to recirculation occurs.

When ECCS pump suction is transferred to the sump, there

must be sufficient water in the sump to ensure adequate net edit
hositive suction head (NPSH) for the LPI and A

spray pumps. Ts NPSH calculation 1s described in the/SAR

edike
(Ref. 1), and the amount of water that enters the sump from

the BWST and 0 ces is one of the input assumptions. I
SLAC the maip-source § contri es oder
in the’fﬁ:’sfo the . e .
calculation does not take credit for more than the minimum 9&1‘\7
volume ©fAfcable-watet) from the BWST.

ed (¢
The third factor is that the volume of water in the BWST
must be within a range that will ensure the solution in the

(continued)
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<INSERT B3.5-25A>

These levels correspond to a volume of approximately 375,096 gallons and
405,080 gallons, respectively. These parameter values do not contain an
allowance for instrument uncertainty. Additional allowances for instrument
uncertainty are included in the implementing procedures.

ANO-1ITS INSERT 3/18/2001



BWST

B 3.5.4
BASES
APPLICABLE sump following a LOCA is within a specified pH range that
SAFETY ANALYSES will minimize the evolution of iodine and the effect of
(continued) chloride and caustic stress corrosion cracking on the )
mechanical systems and components. edit
B, 2 I : )
</NS:/Z7 B 3«5‘ S6Tome-range ensures that retdeling requl ements ape me,( edie
that t.- M i . he Bh i no exgoedps Nate R
edu

w N ‘ﬂ!ﬁ-z"}-.m}: Vimits refer tosd:yt

O PE P TeRIed_ e besin Ahe A Nale <o .
the safely analysis is unusable because of tankdj e ]ing-logatien@f ather ed.ct
as /. physical characteristics Tne Gsaumed g G nd) e2LE

Sumed letel 7 =
Lo the OpLEATOC =D GCLOMP

The 142703/ppm limit for mYAIMlmM botor TONCE O W2
established to ensure that, following a LOCA, with a minimu
BWST level, the reactor will remain subcritical in the cold

condition foilowing mixing of the BWST and Reactor Coolant

System (RCS) water volumes. arge prea assu (:::)
W—Fﬁm Tthdrawn Afrom the gére.

The minimum and maximum concentration limits both ensure

that theasolution in the sump following a LOCA is within a Qdiv
specified pH range that will minimize the evolution of
jodine and the effect of chloride and caustic stress
corrosacking on the mechanical systems and components.
Thepm maximum limit for boron concentration in the editt
BWST is also based on the potential for boron precipitation
in the core during the long term cooling period following a
LOCA. For a cold leg break, the core dissipates heat by
pool nucleate boiling. Because of this boiling phenomenon
in the core, the boric acid concentration will increase in
this region. If allowed to proceed in this manner, a point
~ may be reached where boron precipitation will occur in the
\ — _ core. Post LOCA emergency procedures direct the operator to
<"}‘)§€E! ES'S 2‘("'B/ estaﬁ;gh dilution flow paths in the LPI System to prevent }—
this condition by establishing a forced flow path through
the core regardless of break location. These procedures are
based on the minimum time in which precipitation could

occur, assuming that maximum boron concentrations exist in
the borated water sources used for injection following a

LOCA.

Boron cprfentratdons in the BHST in eyeess of t imit

couldFesult AT precipitaion earlief than as med in Ahe
1ysis.

(continued)
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<INSERT B3.5-26A>

The fourth factor is that the volume of water in the BWST must be limited
to ensure that the resulting post-LOCA maximum reactor building water
level is less than that used for environmental qualification of safety
related components in the reactor building.

<INSERT B3.5-26B>

B&W has evaluated the flowpath inherent in the reactor vessel internais,
commonly called the leakage gap flowpath, and demonstrated that the
flowpath would be sufficient by itself to preciude boron precipitation
(Ref. 2). As a secondary measure,

ANO-11TS INSERT 3/19/2001



BASES

BWST
B 3.5.4

APPLICABLE
SAFETY ANALYSES
{continued)

L Iuser+ B3.5-270

In MODES 2,3 and 4)

T meri
)2/ values anc}}&g not i
oF 10CFRS034Y errors,

+he BWST sotisfies

The 40°F Jower limit on the temperature of the solution in
the BWST was established to ensure that the solution will
ure also pelps pre entvbt;gn/

not freeze. 1s tempera <
injectjon in th edit

~ is.
e temperature of the B contents

water temperature

assumed in the analysis.\/=<c. P
he/nu 1 values of th;eq/arameters tated in the SR a .
ual nce for hstrumen edw

ude allog¥a

CriTerion

A
In MODE 1,) \he BWST satisfi@triterion 3 of N i tement > {‘.
> ’\"i [0 CFR 50.3C (Ref3),) @

LCO The BWST exis%s to ensure]that an adequate supply of borated
wate! is available to cool and depressurize the X
aJ; ' F owr); n the event of a DBA; to cool and cover the core in the edir
event of a LOCA, thereby ensuring the reactor remains ’___@
boiddin following a DBA; and to ensure an adequate level -
feacwel bn 4 sump to support ECCS and d edw
SRVETaMens \spray pump operation in the recirculation mode.) odie
To be considered OPERABLE, the BWST must meet the limits for
‘w waterypAyse] boron concentration, and temperature
established in the SRs.
APPLICABILITY In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements
are di od by the ECCS and.fopXaipmnt) Spray System edw
Y requirements. Since both the ECCS and
ConkganfienihSpray System must be OPERABLE in MODES 1, 2, 3, edir
and 4, the BWST must be OPERABLE to support their operation.
Core cooling requirements in MODE § are addressed by
LCO 3.4.7, "RCS Loops—MODE 5, Loops Filled," and LCO 3.4.8,
"RCS Loops—MODE 5, Loops Not Filled,” respectively. MODE 6
7 ed.c

core cooling requirements are addressed by LCO 3.9.
and LCO 3.9.5, edic

BWOG STS

(continued)
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<INSERT B3.5-27A>

These parameter values do not contain an allowance for instrument uncertainty.
Additional allowances for instrument uncertainty are included in the implementing
procedures.

ANO-1ITS INSERT 3/19/2001



BWST
B 3.5.4

BASES (continued)

ACTIONS Al

With either the BWST boron concentration or borated water
temperature not within limits, the condition must be )
corrected within 8 hours. In this condition, neither the edir

ECCS nor the Reactor Building Spray System(Z8h) perform its edie

fﬂ&j pe able o design functions. Therefore, prompt action must be taken to

restore the tank to OPERABLE status or to place the&éggéfijIL;’ﬂ;Hg)

a MODE in which these systems are not required. The SUr e
1imit to restore the temperature or boron concentration to
within 1imits was developed considering the time required to
change boron concentration or temperature and assuming that
the contents of the tank are still available for injection.

edic

B.1

et

ERABLE ) With the BWST inoperable for|reasons other than Condition A .
QPERABLE swecws e.q.. water volume), EewS¥Ymust be restored to (grtpAn) edur
(_?_@r_i-rtﬂ@within 1 hour. In this condition, neither
o 0; the ECCS nor the Spray System can perform its
[ecscur Boi #elir gsign functions. herefore, prompt action must be taken to
estore the&agid)to OPERABLE status or to place the end in
@ 2 MODE in which the BWST is not required. The allowed
Completion Time of 1 hour to restore the BWST to OPERABLE
status is based on this condition simultaneously affecting
multiple redundant trains.

edie

YT 3T edie
TrEDthe Grerdmust be Gniey  edie

does not abp Y. 1o achieve this

Qre not met,

MODE in which the LCO

Unit tatus must be brought to at least MODE 3 within o
6 hours and to MODE 5 within 36 hours. The allowed L

Completion Times are reasonable, based on operating

experience, to reach the required g conditions from full edie
power conditions in an orderly manner and without m ‘
challenging @) systems. e

{continued)
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BWST
B 3.5.4

BASES (continued)

SURVEILLANCE SR_3.5.4.1
REQUIREMENTS

verification every 24 hours that the BWST water temperature

is within the specified temperature band ensures that the

=7 The) fluid will not freezef g

:}xre entepAng t eq?actor vesgel Wi
ssumed 4 the reagtor vesse :

Y a temp

erat

The SR is modified by a Note that requires the Surveillance
to be performed only when ambient air temperatures are
outside the operating temperature limits of the BWST. Mith
ambient temperatures within this band, the BWST temperature
should not exceed the limits.

SR_3.5.4.2

/evel

Verification every 7 days that the BWST contained CQX® s
ensures that a sufficient initial
y is available for injection and to support continued
pump operation on recirculation, Since the BWST J&Tup®
is normally stablg; Cadprovidgd with s low fevel adarm) 3
7 day Frequency ha< been shown to

be appropriate through
operating experience.

7 days that the boron concentration of
@RI ke _reguired Fand ensures i
al) following a LOCA.¥Since the
e, a 7 day sampling Frequency

y
s appropriate and has been shown to be acceptable through
operating experience.

REFERENCES 1. JJ;AR, Section‘gk.{j[

ZINSERT B3.5- 2987
< INSERT Bz,sfzvcms;z 3.5.4.3

Verification every
the BWST fluid i

(‘ =12270 ppm nd
P = 2670 ppm™

edit

edit

Q&}t
edie

ed Lt

edve

heties Lrom A.C. Thadan {
- (BWOE) 2& ed MC\(CK q, 1 Q43.
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<INSERT B3.5-29A>

These parameter values do not contain an allowance for instrument
uncenrtainty. Additional allowances for instrument uncertainty are
included in the implementing procedures.

<INSERT B3.5-29B>

These levels correspond to a volume of approximately 375,096 gallons
and 405,090 gallons, respectively. These parameter values do not

contain an allowance for instrument uncertainty. Additional allowances
for instrument uncertainty are included in the implementing procedures.

<INSERT B3.5-29C>

These parameter values do not contain an allowance for instrument
uncertainty. Additional allowances for instrument uncertainty are
included in the implementing procedures.
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