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Commitment. Innorrntloa Eeeryy.

Palo Verde Nuclear
Generating Station

James M. Levine
Senior Vice President
Nuclear

TEL (602)393-5300
FAX (602)3934077

Mail Station 7602
P.O. Box 52034
Phoenix, AZ 65072-2034

U. S. Nuclear Regulatory Commission
ATlN: Document Control Desk
Mail Station P1-37
Washington, DC 20555

102-04102-JML/AKK/TNW
March 27, 1998

I

Reference: NRC letter dated February 25, 1998, from Jack N. Donohew, NRC, to
James M. Levine, APS, "Draft Safety Evaluation Regarding Proposed
Conversion to Improved Standard Technical Specifications for the
Palo Verde Nuclear Generating Station, Unit No. 1 (TAC No.
M96672), Unit No. 2 (M96673), and Unit No. 3 (M96674)

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Improved Technical Specifications —Comments on Draff SE and
Submittal of ITS and Bases

In the referenced letter, the NRC staff provided to APS the draft Safety Evaluation i

(SE) related to the proposed conversion of the PVNGS Current Technical
Specifications (CTS)„to the Improved, Technical Specifications (ITS). The NRC staff
requested comments 'on the draft-,SE and a copy of the ITS, by March 17, 1998. In

a telephone call on March 6, 1998, Mr. Jack Donohew of the NRC staff provided
verbal approval to extend. the submittal'date until March 31; 1998, to provide
additional time for a more thorou'gh review of the SE.

J
J

APS is providing comments"on.the draft ITS'SE, in Enclosure 1. A marked-up copy
of the SE is provided in Enclosure 2.

In'the referenced letter, the NRC staff also requested that APS submit a license
condition for Appendix D to the licenses, for PVNGS to ensure the timely relocation
of CTS requirements associated with the implementation of the ITS. APS is

proposing two license conditions in Enclosure 3. The first license condition would
ensure that the requirements being relocated from the current technical
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U. S. Nuclear Regula ry Commission
ATTN: Document Control Desk
Improved Technical Specifications —Comments on Draft SE and Submittal of ITS
and Bases
Page 2

specifications to licensee-controlled documents willbe relocated prior to or upon
implementation of ITS. The second license condition addresses the schedule for
new and revised surveillance requirements. This provision will prevent situations
where unnecessary and unwarranted surveillance testing would otherwise need to
be performed immediately or shortly after ITS implementation. This provision was
originally requested by APS in letter no. 102-03794-JMUAKK/SAB, dated October
4, 1996, and is modeled on provisions that have been granted by the NRC to other
licensees implementing ITS.

The ITS is provided in Enclosure 4. The ITS Bases are provided in Enclosure 5.

Included in this submittal are two proposed changes to the ITS, two proposed
changes to the ITS Bases, and several changes to the ITS justification packages,
as discussed with the NRC staff. Enclosure 6 contains a summary of these
changes. Enclosure 7 contains the replacement pages associated with these
changes (the ITS and ITS Bases in Enclosures 4 and 5 have also been updated
with these latest changes).

The ITS pages in Enclosure 4 are labeled as amendment 117, which is the next
chronological amendment number for the PVNGS Unit 1 operating license. In
order to enhance human performance factors, APS requests that the ITS be issued
as amendment 117 for PVNGS Units 2 and 3 also. This request, which will require
skipping several amendment numbers for Units 2 and 3, was discussed with Mr.
Jack Donohew of the NRC staff.

There are no commitments being made or implied by this submittal. However, the
following requirements and commitments are expected to be imposed with the
issuance and implementation of the ITS and associated SE:

~ The requirements of the proposed License Conditions in Enclosure 3;

~ A commitment that PVNGS willadd a listing to UFSAR Section 17.2 of the
other UFSAR sections outside of Chapter 17 containing QA program
commitments, as discussed on page 30 of the draft SE.

~ A commitment that the PVNGS commercial-grade equipment certification
program willdetect the types of failures identified in the references cited in

the SE, as discussed on page 56 of the draft SE.

The ITS implementation window for PVNGS is between July 1 and September 15,

1998, due to outage schedules. Based on this window, APS requests that the
approval for the ITS amendment specify that the amendment be implemented by
September 15, 1998.
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ATTN: Document Control Desk
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Please contact Mr. Scott Bauer at (602) 393-5978 ifyou have any questions or
would like additional information regarding this matter.

Sincerely,

JML/AKK/TNW/rlh

Enclosure 1

Enclosure 2:
Enclosure 3:
Enclosure 4:
Enclosure 5:
Enclosure 6:

Enclosure 7

APS Comments on the Draft NRC Safety Evaluation for Proposed
Conversion to Improved Technical Specifications for the Palo Verde
Nuclear Generating Station
Marked-up Draft SE with APS Comments
Proposed License Conditions
ITS
ITS Bases
Summary of the ITS, ITS Bases, and ITS Justification Package
Changes Included in This Submittal
Replacement Pages for ITS, ITS Bases, and ITS Justification
Packages

cc: E. W. Merschoff (w/o enclosures)
K. E. Perkins (w/o enclosures)
M. B. Fields (w/o enclosures)
J. H. Moorman (w/o enclosures)
J. N. Donohew (with enclosures)
A. V. Godwin (with enclosures)
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STATE OF ARIZONA )
) ss.

COUNTY OF MARICOPA )

I, J. M. Levine, represent that I am Senior Vice President - Nuclear, Arizona
Public Service Company (APS), that the foregoing document has been signed by
me on behalf of APS with full authority to do so, and that to the best of my
knowledge and belief, the statements made therein are true and correct.

J. M. Levine

Sworn To Before Me This Day Of , 1998.

Notary Public

My Commission Expires OFFCLLL SOLL

NQRA E. MEADOR
Notary Pubhc- State of Arizona

MARICOPACOUNTY

My Comm. Expires April6, 1999
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Enclosure 1

APS Comments on the Draft NRC Safety Evaluation for
Proposed Conversion to Improved Technical Specifications for

the Palo Verde Nuclear Generating Station





Enclosure 1

APS Comments on the Draft NRC Safety Evaluation for
Proposed Conversion to Improved Technical Specifications for the

Palo Verde Nuclear Generating Station

Page 1

ln the first line, "license" should instead be "licensee" (typo).

Page 5
3.0 Evaluation
In the second paragraph, fifth line, add "NUREG Exception (NE)" to identify the
terminology used by PVNGS for a justification for deviation from ISTS.

Page 8
In the second paragraph, "Categories 1..." should instead be "Categories I..."
(typo)

Page 8
In the line describing Category V, change "Existing LCO" to "Exiting LCOs," to
correctly reflect the types of changes in Category V.

Page 10
In the Category V description, change "Existing LCO" to "Exiting LCOs" to
correctly reflect that these are changes that affect the exiting from LCOs (going
to a condition where the LCO would no longer apply).

Page 12
Section 1.0 —Less Restrictive
In paragraph L2, editorial suggestions are provided that would more clearly
characterize the proposed/approved change.

Page 12
Paragraph L3 should be deleted because this proposed change was deleted as
described in the "Summary of Enclosed ITS Changes" and the revised "Table of
PVNGS Less Restrictive Changes (L)" in APS letter 102-04078, dated February
12, 1998.

Page 13
In paragraph L6, editorial suggestion to delete extra space.

f

Page 14
In paragraph L7, editorial suggestions are provided that would more clearly
characterize the change to CTS.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 16
Section 3.1.1 —Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS.

Page 16
Section 3.1.2- Less Restrictive

., In paragraph L2, editorial suggestions are provided to more clearly characterize
the change to CTS.

Page 16
Section 3.1.5 —Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS.

Page 17
Section 3.1.7 —Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS.

Page 17
Section 3.1.10- Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS.

Page 18
Section 3.2.1 —Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS, and add the reference to TSTF 77 to clarify the source of the
change.

Page 18
Section 3.2.4- Less Restrictive
In paragraph L1, editorial suggestions are provided to more clearly characterize
the change to CTS, and add the reference to TSTF 77 to clarify the source of the
change.

Page 20
Section 3.3.5- Less Restrictive
Paragraph L2 should be deleted. This proposed change is being re-categorized
from a "unique" change to a "Category IX"change. (This re-categorization will
make 3.3.5, L5 consistent with 3.3.2, L2.)
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 21
Section 3.4.10 - Less Restrictive
In the first line of L1, "/TS"should instead be "/STS," because the CTS is being
revised to adopt the NUREG-1432 (ISTS) 3.4.10 provisions.
In the sixth line of L1, "these valves" should instead be "two or more valves," to
correctly characterize that this change involves ITS 3.4.10 Action B which is two
or more pressurizer safety valves inoperable.

Page 21
Section 3.5.2 —Less Restrictive
ln the first line of LB1, "reduction" should instead be "increase," because
changing the nitrogen cover pressure from 254 psig to 260 psig is an increase in
nitrogen pressure and not a reduction.

Page 21
Section 3.6.3 —Less Restrictive
In the first and second lines of L8, insert the reference to TSTF-46, because it is
the NRC-approved TSTF-46 revision to ISTS that is being adopted in this change
to CTS 4.6.3.3.
In the sixth line of L8, change "values" to 'valves" (typo).

Page 22
Section 3.7.12- Less Restrictive
In the first line of L2, "Control Room AirTemperature Control System," should
instead be "Control Room Essential Filtration System" because the latter is the
actual title of CTS 3.7.7, which is being referenced.

Page 22 (and top of page 23)
Section 3.8.1 —Less Restrictive
In paragraph L2, editorial suggestions are provided that would more clearly
characterize the proposed/approved change.

Page 23
Section 3.8.5- Less Restrictive
In paragraph L2, change "IST" to "ITS" (typo).

Page 23
Section 3.8.5 —Less Restrictive
In paragraph L3, delete reference to Action A.3 of ITS 3.8.5, because this action
does not exist.

Page 24
Section 3.8.8 —Less Restrictive
In paragraph L2, editorial suggestions are provided that would more clearly
characterize the proposed/approved change.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 24
Section 3.8.10 —Less Restrictive
ln paragraph L3, editorial suggestions are provided that would more clearly
characterize the proposed/approved change.

Page 26
In the first line at the top of the page, the words "instead of refemng to the
actions are required...," should instead be "instead of requiring the actions...," in
order to more accurately characterize the change.

Page 26
Section 5.0 —Less Restrictive, L1
In the first line, "Department Leader" should instead be "Plant Superintendent
(identified at PVNGS as Department Leader, Operations)," because ISTS 5.1.1
uses the title Plant Superintendent.

Page 26
Section 5.0 —Less Restrictive, LB1
In the sixth line, "this distance is updated to metric units" should instead be "this
distance is updated to 30 centimeters," because this change is revising the
radiation measurement distance from 18 inches to 30 centimeters (to be
consistent with 10 CFR 20), and not just changing the units to metric.

Page 27
indent the first paragraph to be consistent with the format to be carried over from
the previous page.

Page 27
Descriptions of System Operation (Type 2)
Add a reference to the controls specified in 10 CFR 50.54(a) for changes to the
QA program description, because some of the Type 2 changes are relocations to
the QA program description.

Page 27
Descriptions of System Operation (Type 3)
Add a reference to the QA program description, because some of the Type 3
changes are relocations to the QA program description.

Page 28
In the next to last paragraph, add the other licensee controlled documents that
willcontain relocated CTS requirements, as listed in table LA, so that this
discussion is consistent with table LA.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 29
Relocations to the Quality Assurance Program
In the first and second paragraphs, a revision is suggested to correctly
characterize that the November 26, 1997 letter from APS to NRC did not request
changes. The November 26 letter submitted revised pages to the quality
assurance program description in the UFSAR that added commitments
replicating the CTS QA related requirements proposed for relocation. The QA
program description changes submitted in the November 26, 1997 letter have
been implemented without prior NRC approval under the provisions of 10 CFR
50.54(a). The QA program description changes were implemented and
submitted to provide the NRC staff additional confidence that the proposed CTS
QA related relocations would be properly relocated prior to their approval of ITS.

Page 29
Relocations to the Quality Assurance Program
In the first paragraph under this section, it is suggested that a table number or
name be specified for the "table beginning on page 32" to be consistent with
approach of designating other tables in the SE.

Page 29
Relocations to the Quality Assurance Program
In the first paragraph, the fourth line, a revision is suggested to more correctly
characterize that the three details identified are not all inclusive of the proposed
QA related relocations. There are also QA related relocations included in the
table beginning on page 32 that would be categorized as "other changes" as
specified in GL 95-06.

Page 29
Relocations to the Quality Assurance Program
In the last paragraph, a revision is suggested to make the sentences more
complete.

Page 30
In the first paragraph, a revision is suggested to more directly identify that the
APS letter dated February 12, 1998 contained the most current version of the
table of proposed relocated CTS QA requirements. The tables of the proposed
QA relocations in the December 16, 1997 letter are superseded and replaced by
the February 12, 1998 letter, and the November 26, 1997 letter did not request
changes.



"8'ig ~

l

'jjl

I/
''i

1
f

I, t

I

i



Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 30
In the first paragraph, a revision is suggested to delete the specific CTS sections.
The sections identified in this paragraph are not alf inclusive of the CTS QA
requirements to be relocated. Since the CTS QA relocations are fully identiTied in
the table beginning on page 32, referencing the table would eliminate any
redundancy and potential inaccuracy of including only some of the relocations in
this paragraph. Ifthere is a need to identify the category of each specific
CTS section change, a "category" column could be added to the table.
Also, the reference to the three CTS QA categories to be relocated is redundant
to the same information already specified on page 29.

Page 30
In the second paragraph, fourth line, "the licensee added a listing to UFSAR
section 17.2 of the other UFSAR sections containedin the QA program outside
of UFSAR chapter 17 as follows" should instead be "the licensee willadd a listing
to UFSAR Section 17.2 of the other UFSAR sections outside ofUFSAR Chapter
17 thaf contain QA program commitments." The listing has not yet been added
to the UFSAR, and this suggested rewording more clearly characterizes that
there are QA program commitments that are in other sections of the UFSAR
Chapter 17 that are to be controlled under 10 CFR 50.54(a).

Page 30
Delete the third paragraph. This paragraph is redundant to the second
paragraph.

Page 30
In the bulleted list below the third paragraph, change "requirements" to
"commitments." The CTS QA related requirements become commitments when
they are relocated to the QA program description and subject to the change
controls of 10 CFR 50.54(a). The provisions of 10 CFR 50.54(a) specify that
NRC approval is required prior to making changes to the QA program description
that reduce the commifments previously accepted by the NRC.

Page 31
In the first paragraph, fourth line, editorial suggestion.

Page 31
Near the bottom of the second paragraph, change "IST" to "ITS" (typo).
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 32
Table - Relocations to the QA Program
CTS 6.2.2.e
The line containing CTS 6.2.2.e should be deleted. CTS 6.2.2.e is being
relocated to the UFSAR (but not the QA program description), as described in
letters 102-03942, dated May 30, 1997, 102-03972, dated July 18, 1997, and
102-04078, dated February 12, 1998. Fire team manning requirements, as well
as shift manning requirements, are not specifically designated as relocated to the
QA Program Description. These requirements are, however, being relocated to a
section of the UFSAR that also contains QA program commitments.

Page 32
Table - Relocations to the QA Program
CTS 6.5.1.6
The comments for CTS 6.5.1.6 should be deleted. Items 13.4.2.6.g. and h. were
not new responsibilities added in items g and h, but were relocated from CTS
Table 3.3-1 Action 2, CTS Table 3.3-3 Action 13, CTS 6.13.b, CTS 6.14.b, and
the BASES for CTS 3/4.7.9 (as described later in the SER). This comment is not
necessary.

Page 33
Table - Relocations to the QA Program
CTS 6.5.3.4
In the CTS section and UFSAR section columns, (a-I) should instead be (a-I).

Page 34
Table - Relocations to the QA Program
CTS 6.8.1.j
The Program column should include "+ other," because some of the relocated
requirements are outside of QA program commitments.

Page 34
Table - Relocations to the QA Program
CTS 6.8.1.n
ln the Comments column, change "are" to "is" to match the singular procedural
requirement being relocated.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 35
Table - Relocations to the QA Program
CTS 6.8A
In the Comments column, add "Programs are retained in the ITS, described in
UFSAR 13.5, or contained in other licensee-controlled documents. Audit
requirements are relocated to UFSAR 13.4.5 as QA program commitments."
These comments clarify that the audit requirements are the relocated
requirements that are QA program commitments.
In the Program column, add "+ other," to clarify that some of the CTS
requirements being relocated are outside of QA program commitments.

Page 35
Table - Relocations to the QA Program
CTS 6.8A.b., d., and f.
Delete the lines for CTS 6.8.4.b(program), d(program), and f(program). These
CTS program requirements are being relocated to the UFSAR (but not the QA
program description), as described in letters 102-03942, dated May 30, 1997,
102-03972, dated July 18, 1997, and 102-04078, dated February 12, 1998.

Page 35
Table - Relocations to the QA Program
CTS 6.8.4.b and d.
In the comment sections for CTS 6.8.4.b and d, add "Audit requirement only," to
be consistent with the other table entries.

Page 35
Table - Relocations to the QA Program
CTS 6.8.4.f.
In the comment column for CTS 6.8.'4.f, an editorial revision is suggested to more
clearly characterize the relocation.

Page 36
Table - Relocations to the QA Program
CTS 6.10.2.i
Suggestions are provided in UFSAR column of CTS 6.10.2.i to more accurately
identify the UFSAR sections that will contain the relocated QA program
commitments. Suggestions are provided in the Comments column to more
accurately define how the CTS requirement is being relocated as a QA program
commitment.

Page 3?
Table - Relocations to the QA Program
CTS 6.11/6/11/1
Suggestion is provided in the Comments column to more clearly define the
relocation.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 38
CTS 3.1.2.1, Flow Paths —Shutdown
In the first line, add a reference to CTS 4.1.2.1 to explicitly identify this relocation
and be consistent with other entries in this section.

Page 39
In the second paragraph, first line, editorial changes are provided for clarification.

Page 39
CTS 3.1.2.2, Flow Paths —Operating
In the first paragraph, first line, add a reference to CTS 4.1.2.2.1 and 4.1.2.2.2 to
explicitly identify this relocation and be consistent with other entries in this
section.
tn the fifth line, editorial changes are provided for clarification.

Page 39
CTS 3.1.2.3, Charging Pumps —Shutdown
In the first paragraph, first line, add a reference to CTS 4.1.2.3 and 4.1.2.1 to
explicitly identify this relocation and be consistent with other entries in this
section.

Page 40
In the second paragraph, first line, editorial changes are provided for clarification.

Page 40
CTS 3.1.2.4, Charging Pumps —Operating
In the first paragraph, first line, add a reference to CTS 4.1.2.4 to explicitly
identify this relocation and be consistent with other entries in this section.
In the third line, editorial changes are provided for clarification.

Page 41
CTS 3.1.2.5, Borated Water Sources —Shutdown
In the first paragraph, first line, add a reference to CTS 4.1.2.5 to explicitly
identify this relocation and be consistent with other entries in this section. In the
third and fifth lines, change "and" to "or" to properly characterize this CTS
requirement that only one of the two water sources must be operable.
In the fourth line, add "each" after "gallons" to properly characterize the CTS
requirement that each water source contain at least 33,500 gallons.
In the second paragraph, first line, editorial changes are provided for clarification.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 41
CTS 3.1.2.6, Borated Water Sources -Operating
In the first paragraph, first line, and second paragraph, ninth line, add a reference
to CTS 4.1.2.6 to explicitly identify this relocation and be consistent with other
entries in this section. In the first paragraph, fourth line, change "33,500 gallons"
to "as specified in Figure 3.1-1," to correctly reflect the requirements in CTS
3.1.2.6. In the first and second paragraphs, additional editorial changes are
provided for clarification, and to specify that only the SFP requirements are being
relocated (the CTS 3.1.2.6 RWT requirements are being retained in the ITS, as
described in the Split Report).

Page 42
CTS 3.3.1, (Table 3.3-1, Item D), Supplementary Protective System
Change the title of this section from "protective system" to "protection system" to
correctly reflect the CTS section title.
ln the third line, add "supplementary protection system pressurizer" to properly
identify the parameter being relocated.

Page 42
CTS 3.3.3.1, (Table 3.3-6, Item 1.A), Fuel Pool Area Monitor (RU-31)
In the fourth, fifth and tenth lines, revise wording to clarify that the radiation
monitor alarms at specified limits. The CTS 3.3.3.1 Fuel Pool Area Monitor
requirements do not impose radiation limits on the area or ensure that a radiation
level has not been exceeded. The CTS only require an instrument to monitor
radiation and alarm/trip at a preset level.

Page 42
CTS 3.3.3.1, (Table 3.3-6, Item 1.B), New Fuel Area Monitor (RU-19)
In the fourth, fifth and seventh lines, revise wording to clarify that the radiation
monitor alarms at specified limits. The CTS 3.3.3.1 New Fuel Area Monitor
requirements do not impose radiation limits on the area or ensure that a radiation
level has not been exceeded. The CTS only require an instrument to monitor
radiation and alarm/trip at a preset level.

Page 43
CTS 3.3.3.1, (Table 3.3-6, Item 1.E), Main Steam Area Monitors (RU-139 A&B
and RU-140 A&B)
In the fifth and eighth lines, revise wording to clarify that the radiation monitor

alarms at specified limits. The CTS 3.3.3.1 Main Steam Area Monitors
requirements do not impose radiation limits on the area or ensure that a radiation
level has not been exceeded. The CTS only require an instrument to monitor
radiation and alarm/trip at a preset level.

10
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 43
CTS 3.3.3.2, Incore Detectors
In the first line, add a reference to CTS 3.3.3.2 and 4.3.3.2 to explicitly identify
these relocations and be consistent with other entries in this section.

Page 44
CTS 3.3.3.3, (Table 3.3-7), Seismic Monitoring
In the first and second lines, add a reference to CTS 3.3.3.3, 4.3.3.3.1 and
4.3.3.3.2 to explicitly identify these relocations and be consistent with other
entries in this section, and make editorial changes to eliminate redundancy.

Page 44
CTS 3.3.3.4, (Table 3.3-8), Meteorological Instrumentation
In the first and second lines, add a reference to CTS 3.3.3.4, 4.3.3.4 and Table
4.3-5 to explicitly identify these relocations and be consistent with other entries in
this section

Page 44
CTS 3.3.3.6, Post-Accident Monitoring Instrumentation
In the first line, add a reference to CTS 3.3.3.6 and 4.3.3.6 to explicitly identify
this relocation and be consistent with other entries in this section.

Page 45
In the first paragraph, in the fifth line, revise wording to properly characterize that
the May 9, 1988, NRC letter to GEOG referred to each plant's SE, and did not
specifically refer to the PVNGS SE. Also, delete an incorrect reference to a
March 5, 1987, PVNGS SE.
In the sixth line, add a sentence to refer to the correct June 18, 1985, SE that
documented the NRC approval of the PVNGS conformance with RG 1.97.

Page 45
CTS 3.3.3.7, (Table 3.3-11), Loose-Parts Detection Instrumentation
In the first line, add a reference to CTS 4.3.3.7 to explicitly identify this relocation
and be consistent with other entries in this section.

Page 46
CTS 3.3.3.8, (Table 3.3-12), Explosive Gas Monitoring Instrumentation
In the first line, add a reference to CTS 4.3.3.8 to explicitly identify this relocation
and be consistent with other entries in this section.

Page 46
CTS 3.4.3.2, AuxiliarySpray
In the first line, add a reference to CTS 3.4.3.2, 4.4.3.2.1, 4.4.3.2.2, and 4.4.3.2.3
to explicitly identify this relocation and be consistent with other entries in this
section.

11
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 46
CTS 3.4.6, (Table 3.4-2), RCS Chemistry
In the first line, add a reference to CTS 4.4.6 to explicitly identify this relocation
and be consistent with other entries in this section.

Page 47
CTS 3.4.8.2, Pressurizer Meatup/Cooldown Limits
In the second line, add a reference to CTS 4.4.8.2.1 and 4.4.8.2.2 to explicitly
identify this relocation and be consistent with other entries in this section.
In the seventh line, make an editorial change to eliminate redundancy.

Page 47
CTS 3.4.10, Reactor Coolant System Vents
In the first line, add a reference to CTS 4.4.10 to explicitly identify this relocation
and be consistent with other entries in this section.

Page 48
In the first paragraph, second line, change "TS" to "ITS" for consistency.

Page 48
CTS 3.6.4.3, Hydrogen Purge Cleanup System
In the fifth line, "operable" should be changed to "inoperable," to correctly reflect
the CTS requirement.

Page 49
CTS 3.7.9, Snubbers
In the ninth line, "valves" should be changed to "snubbers," to properly reflect the
proposed change.

Page 52
In the first paragraph, second line, "cane" should be changed to "crane" (typo).

Page 52
CTS 3.7.12, Fuel Building Essential Ventilation
Editorial suggestions are provided that would more clearly characterize the
proposed/approved change.

Page 52
CTS 3.10.6, Special Test Exception —Safety Injection Tanks
Correct "SR 4.6.10.1" to "SR 4.10.6.1." (typo)

Page 54
F. Control of Specifications, Requirements, and Information Removed from
CTS.
In the first paragraph under this section, fifth line, "record" should instead be
"records" (typo) ~
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 54
F. Control of Specifications, Requirements, and Information Removed from
CTS.
In the second paragraph under this section, first line, a revision is suggested to
more directly identify that the February 12, 1998 letter, with revisions in the
March XX, 1998 letter [this submittal], contained the most current version of the
matrix of proposed relocated CTS requirements. The tables of the proposed
CTS relocations in the May 30-and December 16 1997 letters were superseded
and replaced by those in the February 12, 1998, and March XX, 1998, letters.

Page 54
F. Control of Specifications, Requirements, and Information Removed from
CTS.
In the second paragraph under this section, third line, "IST" should instead be
"ITS" (typo).

Page 54 P

F. Control of Specifications, Requirements, and Information Removed from
CTS.
In the second paragraph under this section, beginning with the fourth line,
editorial suggestions are provided to make this section consistent with the
p'roposed license condition that will require APS to relocate the CTS
requirements identified in the matrix.

Page 55
In the first paragraph, editorial suggestions are provided to more clearly identify
the proper interpretation of the intent of theses requirements. It appears that the
intent of these requirements are for the licensee to maintain an auditable record
of, and establish an implementation schedule for, procedure changes (not to
maintain an implementation schedule for procedure changes) associated with the
implementation of (not development of) ITS.

Page 55
Recommend deleting the second paragraph because it is redundant with the
description of the relocation license condition provided on page 54.

Page 56
ln the last paragraph, last line, add "in ESFAS applications." This SE discussion
supports the proposed changes to ESFAS requirements.

13
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Page 57
ITS 3.5.2, CTS LCO 3.5.1
In the third paragraph under this section, the second, third, and fourth lines, the
references to minimum and maximum borated SIT water volumes that are
expressed in cubic feet should instead be expressed in percent wide range
indication. CTS LCO 3.5.1 identifies the SIT water volumes in both percent wide
range indication and in cubic feet; however, only the CTS percent wide range
indications are being carried over to ITS. The SIT cubic feet requirements are
being relocated to the Bases and updated under 10 CFR 50.59.

Page 59
ITS 3.6.6, CTS LCO 3.6.2.1
The changes identified for this section will more accurately characterize and
justify the proposed CTS change. In addition, the wording changes willeliminate
incorrect, outdated PVNGS design details that are not contained in the current
UFSAR.

Page 60
ITS 3.6.6, CTS SR 4.6.2.1.c
In the second paragraph under this section, the fifth and sixth lines, the
parenthetical statement "i.e., 32 seconds for PVNGS per Combustion
Engineering Safety Analysis Report (CESSAR) System 80, Appendix 6A,
paragraph 6.3" should instead be "i.e., 90 seconds for PVNGS per Updated Final
Safety Analysis Report (UFSAR) section 6.5.2.8, paragraph (RA) 7.10A." The
PVNGS UFSAR explicitly takes an exception to the containment spray flow
delivery time given in CESSAR Appendix 6A, as described in UFSAR 1.9.2.4.1
and 6.5.2.8.

Page 61
ITS 5.0, CTS SR 4.6.4.3.1.1
This entire discussion should be deleted, since the proposed change is no longer
part of the ITS conversion. Although the hydrogen purge system was initially
designated to be in the ITS, it was re-designated to be relocated to the TRM as
described in the letter to NRC dated September 18, 1997, RAI response number
3.6.7-1. ~ The relocation of the hydrogen purge system requirements of CTS
3.6.4.3 is also documented in the "R" table attached with the SE. The revision to
the allowable pressure drop across the hydrogen purge exhaust air filtration unit
willbe controlled under 10 CFR 50.59, consistent with its relocation to the TRM.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Pages 63 and 64
ITS 3.8.2, CTS LCO 3/4.8.2, "Electrical Power Systems —DC Sources,"
replacement of existing round cells with low specific gravity cells
manufactured by vendors not specified in CTS.
Recommend deleting this discussion because the subject proposed CTS
changes were approved by the NRC as amendments 116, 109, and 88 to Units
1, 2, and 3, respectively, on March 16, 1998. Any redundant discussion in this
SE could introduce inconsistenties with the SE for the approved amendments,
and could confuse readers as to the purpose of including this SE discussion even
though it was previously approved.

Table of PVNGS Administrative Changes (A)
No comments or changes to this table.

Table of PVNGS More Restrictive Changes (M)
Page 15
3.8.1 M.2
For DOC 3.8.1 M.2, the CTS reference should be changed to LCO 3.8.1.1 to
correct an incorrect SR reference.

Table of PVNGS More Restrictive Changes (M)
Page 15
3.8.1 M.3
In the first line for DOC 3.8.1 M.3, the ITS reference should be changed to SR
3.8.1.12.a to correct an incorrect SR reference.

Table of PVNGS More Restrictive Changes (M)
Page 15
3.8.3 M.1
In the first line for DOC 3.8.3 M.1, the CTS reference should be changed to LCO
3.8.1.3.1 and the ITS reference should be changed to LCO 3.8.3 Action B to
correct incorrect references.

Table of PVNGS More Restrictive Changes (M)
Page 16
3.8.3 M.1
In the first entry on this page for DOC 3.8.3 M.1, the CTS reference should be
changed to LCO 3.8.1.1 and LCO 3.8.1.2 and the ITS reference should be
changed to LCO 3.8.3 Action E to correct incorrect references.

Table of PVNGS More Restrictive Changes (M)
Page 16
3.8.3 M.1
In the second entry on this page for DOC 3.8.3 M.1, the CTS reference should be
changed to LCO 3.8.1.1 and LCO 3.8.1.2 to correct incorrect references.
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Enclosure 1: APS Comments on the Draft NRC Safety Evaluation for ITS

Table of PVNGS More Restrictive Changes (M)
Page 16
3.8.3 M.1
In the third entry on this page for DOC 3.8.3 M.1, the CTS reference should be
changed to LCO 3.8.1.1 and LCO 3.8.1.2 to correct incorrect references.

Table of PVNGS More Restrictive Changes (M)
Page 16
3.8.3 M.3
In the entry for DOC 3.8.3 M.3, the CTS reference should be changed to SR
4.8.1.3.1.1 and SR 4.8.1.3.1.2 to correct incorrect references.

Table of PVNGS Relocated Details (LA),
Page 3
3.1.7
For ITS 3.1.7, LA.1 for CTS 3.1.3.6, the Destination Document should changed
to the COLR instead of UFSAR. This relocation is addressed in the Summary of
Changes included with this submittal.

Table of PVNGS Relocated Details (LA),
Page 29
Add the Core Operating Limits Report (COLR), controlled by ITS 5.6 and 10 CFR
50.59, to reflect the relocation LA.1 for CTS 3.1.3.6 (LCO Note ¹¹) (ITS 3.1.7).
This relocation is addressed in the Summary of Changes included with this
submittal.

Table of PVNGS Less Restrictive Changes (L)
Page 11
3.3.5 L.2
For DOC 3.3.5 L.1, the Category should be changed from "unique" to Category
IX. This change is addressed in the Summary of Changes included with this
submittal.

Table of PVNGS Relocated Specifications (R)
No comments or changes to this table.
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Arizona Public Service Company (the license has been operating Palo Verde Nuclear
Generating Station (PVNGS) with Technical Specifications (TS) which were issued with the
original operating license on December 31, 1984, December 9, 1985, and March 25, 1987, for
Units 1, 2 and 3, respectively, as amended from time to time. In its application dated October
4, 1996, as supplemented by (1) 19 letters in 1997 dated: January 31, March 16, May 30 (2
letters), June 6, July 18 (5 letters), August 31, September 18 (2 letters), September 19 (2
letters), November 7, November 14, November 26, and December 16, and (2) the letter of
February 12, 1998, the licensee proposed to convert the current Technical Specifications (CTS)
to the Improved Technical Specifications (ITS) for PVNGS. The conversion is based on
NUREG-1432, "Standard Technical Specifications, Combustion Engineering Plants," Revision
1, dated April 1995, and on guidance provided in the Nuclear Regulatory Commission's (NRC's)
"Final Policy Statement on Technical Specifications Improvements for Nuclear Power
Reactors," published on July 22, 1993 (58 FR 39132) ~

The licensee submitted this request on behalf of itself, the Salt River Project Agricultural
Improvement and Power District, Southern California Edison Company, El Paso Electric
Company, Public Service Company of New Mexico, Los Angeles Department of Water and
Power, and Southern California Public Power Authority. The overall objective of the proposed
amendments are to, consistent with the Commission's Final Policy Statement, rewrite, reformat,
and streamline the TS for PVNGS to be in accordance with 10 CFR 50.36, "Technical
Specifications."

Enclosure 1

~~, the proposed Technical Specifications are referred to as the ITS, the existing
Technical Specifications are referred to as the CTS, and the Technical Specifications in
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NUREG-1432 are referred to as the Improved Standard Technical Specifications (ISTS). The
corresponding Bases to Technical Specifications are the ITS Bases, CTS Bases, and ISTS
Bases, respectively.

In addition to basing its ITS on the ISTS and the Commission's Final Policy Statement, the
licensee retained portions of the CTS as a basis for the ITS. Plant-specific issues, including
design features, requirements, and operating practices, were discussed with the licensee during
the meeting on June 26, 1996 (summary issued on July 16, 1996). Based on these
discussions, the licensee submitted its application dated October 4, 1996. In addition, the
licensee proposed matters of a generic nature that were not in the ISTS. The NRC staff
requested that the licensee submit such generic issues as a proposed change to ISTS through
the Nuclear Energy Institute's Technical Specifications Task Force (TSTF). These generic
issues were considered for speciTic applications in the PVNGS ITS. Consistent with the Final
Policy Statement, the licensee proposed transferring some CTS requirements to licensee-
controlled documents (i.e., documents, such as the Updated Final Safety Analysis Report
(UFSAR) for an operating plant, for which changes to the documents by licensees are
controlled by a regulation such as 10 CFR 50.59), whereas NRC-controlled documents, such as
the TS, may not be changed by the licensee without prior staff approval. In addition, human
factors principles were emphasized to add clarity to the CTS requirements being retained in the
ITS and to define more clearly the appropriate scope of the ITS. Further, significant changes
were proposed to the CTS Bases to make each ITS requirement clearer and easier to
understand.

The Commission's proposed action on the PVNGS application for amendments dated October
4, 1996, and supplemented by letter dated March 16, 1997, was published in the FEDERAL
REGISTER on April 14, 1997, (62 FR 18153) ~ The NRC staff's evaluation of the application,
the letter of March 16, 1997, and the additional supplements to the licensee's application listed
above that resulted from NRC requests for information and discussions with the licensee during
the NRC staff review, is presented in this Safety Evaluation. These plant-specific changes
serve to clarify the ITS with respect to the guidance in the Final Policy Statement and ISTS.
Therefore, the changes are within the scope of the action described in the FEDERAL
REGISTER notice.

During its review, the NRC staff relied on the Final Policy Statement and on the ISTS as
guidance for acceptance of CTS changes. This Safety Evaluation provides a summary basis
for the NRC staff conclusion that the licensee can develop ITS based on the ISTS, as modified
by plant-specific changes, and that the use of the ITS is acceptable for continued operation.
The NRC staff also acknowledges that, as indicated in the Final Policy Statement, the
conversion to the ITS is a voluntary process. Therefore, it is acceptable that the ITS differs
from ISTS, reflecting the current licensing basis for PVNGS. The NRC staff approves the
licensee's changes to the CTS with modifications documented in the revised submittals.

For the reasons stated infra in this Safety Evaluation (SE), the NRC staff finds that the ITS
issued with this license amendment comply with Section 182a of the Atomic Energy Act, 10
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CFR 50.36, and the guidance in the Final Policy Statement, and that they are in accord with the
common defense and security and provide adequate protection of the health and safety of the
public.

2.0 R

Section 182a of the Atomic Energy Act requires that applicants for nuclear power plant
operating licenses willstate:

[Such technical specifications, including information of the amount, kind, and
source of special nuclear material required, the place of the use, the specific
characteristics of the facility, and such other information as the Commission
may, by rule or regulation, deem necessary in order to enable it to find that the
utilization... of special nuclear material will be in accord with the common
defense and security and will provide. adequate protection to the health and
safety of the public. Such technical specifications shall be a part of any license
issued.

In 10 CFR 50.36, the Commission established its regulatory requirements related to the content
of TS. In doing so, the Commission placed emphasis on those matters related to the
prevention of accidents and the mitigation of accident consequences; the Commission noted
that applicants were expected to incorporate into their TS "those items that are directly related
to maintaining the integrity of the physical barriers designed to contain radioactivity." Statement
of Consideration, "Technical Specifications for Facility Licenses; Safety Analysis Reports," 33
FR 18610 (December 17, 1968). Pursuant to 10 CFR 50.36, TS are required to include items in
the following five specific categories: (1) safety limits, limiting safety system settings and limiting
control settings; (2) limiting conditions for operation (LCOs); (3) surveillance requirements (SR);
(4) design features; and (5) administrative controls. However, the rule does not specify the
particular requirements to be included in a plant's TS.

For several years, NRC and industry representatives have sought to develop guidelines for
improving the content and quality of nuclear power plant TS. On February 6, 1987, the
Commission issued an interim policy statement on TS improvements, "Interim Policy Statement
on Technical Specification Improvements for Nuclear Power Reactors" (52 FR 3788). During
the period from 1989 to 1992, the utilityOwners Groups and the NRC staff developed ISTS that
would establish models of the Commission's policy for each primary reactor type. In addition,
the NRC staff, licensees, and Owners Groups developed generic administrative and editorial
guidelines in the form of a "Writers Guide" for preparing technical specifications, which gives
greater consideration to human factors principles and was used throughout the development of
licensee-specific ITS.

In September 1992, the Commission issued NUREG-1432 for Combustion Engineering plant
ISTS, which was developed using the guidance and criteria contained in the Commission's
interim policy statement. ISTS were established as a model for developing improved TS for
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Combustion Engineering plants in general. ISTS reflect the results of a detailed review of the
application of the interim policy statement criteria to generic system functions, which were
published in a "Split Report" issued to the Nuclear Steam System Supplier (NSSS) Owners
Groups in May 1988. ISTS also reflect the results of extensive discussions concerning various
drafts of ISTS, so that the application of the TS criteria and the Writer's Guide would
consistently reflect detailed system configurations and operating characteristics for all NSSS
designs. As such, the generic Bases presented in NUREG-1432 provide an abundance of
information regarding the extent to which the ISTS presents requirements that are necessary to
protect the public health and safety.

On July 22, 1993, the Commission issued its Final Policy Statement, expressing the view that
satisfying the guidance in the policy statement also satisfies Section 182a of the Act and 10
CFR 50.36 (58 FR 39132). The Final Policy Statement described the safety benefits of the
ISTS, and encouraged licensees to use the ISTS as the basis for plant-speciTic TS
amendments, and for complete conversions to ISTS. Further, the Final Policy Statement gave
guidance for evaluating the required scope of the TS and defined the guidance criteria to be
used in determining which of the LCOs and associated surveillances should remain in the TS.
The Commission noted that, in allowing certain items to be relocated to licensee-controlled
documents while requiring that other items be retained in the TS, it was adopting the qualitative
standard enunciated by the Atomic Safety and Licensing Appeal Board in Portland General
Electric Co. (Trojan Nuclear Plant), ALAB-531, 9 NRC 263, 273 (1979). There, the Appeal
Board observed:

tThere is neither a statutory nor a regulatory requirement that every operational
detail set forth in an applicant's safety analysis report (or equivalent) be subject
to a technical specification, to be included in the license as an absolute condition
of operation which is legally binding upon the licensee unless and until changed
with specific Commission approval. Rather, as best we can discern it, the
contemplation of both the Act and the regulations is that technical specifications
are to be reserved for those matters as to which the imposition of rigid conditions
or limitations upon reactor operation is deemed necessary to obviate the
possibility of an abnormal situation or event giving rise to an immediate threat to
the public health and safety.

By this approach, existing LCO requirements that fall within or satisfy any of the criteria in the
Final Policy Statement should be retained in the TS; those LCO requirements that do not fall
within or satisfy these criteria may be relocated to licensee-controlled documents. The
Commission codified the four criteria in 10 CFR 50.36 (60 FR 36593, July 19, 1995). The Final
Policy Statement 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.
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Criterion 2

A process variable, design feature, or operating restriction that is an initial condition of a
design basis accident or transient analysis that either assumes the failure of or presents
a challenge to the integrity of a fission product barrier.

Cnterion 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 product barrier.

Criterion 4

A structure, system, or component which operating experience or probabilistic safety
assessment has shown to be significant to public health and safety.

Part 3.0 of this Safety Evaluation explains the NRC staffs conclusion that the conversion of the
PVNGS CTS to those based on ISTS, as modified by plant-specific changes, is consistent with

'he

PVNGS current licensing basis and the requirements and guidance of the Final Policy
Statement and 10 CFR 50.36.

~ .o

The NRC staffs ITS review evaluates changes to the CTS that fall into five categories defined
by the licensee and includes reviewing whether existing regulatory requirements are adequate
for controlling future changes to requirements removed from the CTS and placed in licensee-
controlled documents. This evaluation also discusses the NRC staffs plans for monitoring the
licensee's implementation of these controls at PVNG

~crHr ep;c~ on PuG or
In addition to the initial submitt I of October 4, 1996, as supplemented by 20 letters, the staff
review identified the need for c riTications and additions to the submittal in order to establish an
appropriateregulatorybasisfo translationofCTSrequirementsintothe ITS. Eachchange
proposed by the licensee in th amendment request is identified as either a discussion of
change (DOC) to the CTS or a ustification for deviation (JFD) from the ISTS. The NRC staff
comments were documented as requests for additional information (RAls) and forwarded to the
licensee for response by 11 letters in 1997 dated: January 16, April 8, April 10, April22, April
25, May 16, and June 6 (5 letters). The licensee provided written responses to the staff
requests in 16 letters in 1997 dated March 16, May 30, June 6, July 18 (5 letters), August 31,
September 18 (2 letters), September 19 (2 letters), November 7, November 14, and December
16, and in the letter of February 12, 1998. The docketed letters clarified and revised the
licensee basis for translating CTS requirements into the ITS. The NRC staff finds the licensee's
submittals provided sufficient detail to allow the staff to reach a conclusion regarding the
adequacy of the licensee's proposed changes to the CTS to create the ITS for PVNGS.
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The license amendment application was organized such that changes were included in each of
the following CTS change categories, as appropriate:

(1) Administrative Changes, (A), i.e., non-technical changes in the presentation of
existing requirements;

(2) Technical Changes - More Restrictive, (M), i.e., new or additional CTS
requirements;

(3) Technical Changes - Less Restrictive (specific), (L), i.e., changes, deletions and
relaxations of existing TS requirements;

(4) Technical Changes - Less Restrictive (generic), (LA), i.e., deletion of existing TS
requirements by movement of information and requirements from existing
specifications (that are otherwise being retained) to licensee-controlled
documents, including TS Bases; and

(5) Relocated SpeciTications, (R1), i.e., relaxations in which whole specifications (the
LCOs and associated action and SR) are removed from the CTS (an NRC-
controlled document) and placed in licensee-controlled documents.

These general categories of changes to the licensee's CTS requirements and ISTS differences
may be better understood as follows:

A, Administrative Changes

Administrative (non-technical) changes are intended to incorporate human factors principles
into the form and structure of the ITS so that plant operations personnel can use them more
easily. These changes are editorial in nature or involve the reorganization or reformatting of
CTS requirements without affecting technical content or operational restrictions. Every section
of the ITS reflects this type of change. In order to ensure consistency, the NRC staff and the
licensee have used ISTS as guidance to reformat and make other administrative changes.
Among the changes proposed by the licensee and found acceptable by the NRC staff are:

(1) providing the appropriate numbers, etc., for ISTS bracketed information
(information that must be supplied on a plant-specific basis and that may change
from plant to plant)

(2) identifying plant-specific wording for system names, etc.

(3) changing the wording of specification titles in the ISTS to conform to existing
plant practices
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(4) splitting up requirements currently grouped under a single current specification to
more appropriate locations in two or more specifications of the ITS

(5) combining related requirements currently presented in separate specifications of
the CTS into a single specification of the ITS.

Table A lists all the administrative changes proposed in the ITS. Table A is organized by the
corresponding ITS section discussion of change and provides a summary description of the
administrative change that was made, and the CTS and ITS LCO references. The NRC staff
reviewed all of the administrative and editorial changes proposed by the licensee and finds
them acceptable, because they are compatible with the Writers Guide and ISTS, do not result in
any substantive change in operating requirements, and are consistent with the Commission's
regulations.

B. Technical Changes - More Restrictive

The licensee, in electing to implement the specifications of the ISTS, proposed a number of
requirements more restrictive than those in the CTS. The ITS requirements in this category
include requirements that are either new, more conservative than corresponding requirements
in the CTS, or that have additional restrictions that are not in the CTS but are in the ISTS.
Examples of more restrictive requirements are placing an LCO on plant equipment which is not
required by the CTS to be operable, more restrictive requirements to restore inoperable
equipment, and more restrictive SR. Table M lists the more restrictive changes proposed in the
ITS. Table M is organized by the corresponding ITS section discussion of changes and
provides a summary discussion of the more restrictive changes that were adopted, and the CTS
and ITS LCO references. These changes are additional restrictions on plant operation that
enhance safety, and are appropriate and acceptable.

An example of a more restrictive technical change is the inclusion of ISTS 3.7.3 on main
feedwater isolations valves (MFIVs) in the ITS, where the CTS do not have a separate TS on
these valves. The operability of these valves is currently governed by CTS 3.6.3 on
containment isolation valves, but ITS 3.7.3 was modified to incorporate the containment
isolation requirements on these valves in CTS 3.6.3. A paragraph was added to the Bases of
ITS 3.6.3 to state that MFIVoperability is covered in ITS 3.7.3.

C. Technical Changes - Less Restrictive (Specific)

Less restrictive requirements include changes, deletions and relaxations to portions of CTS
requirements that are not being retained in the ITS. When requirements have been shown to
give little or no safety benefit, their removal from the TS may be appropriate. In most cases,
relaxations previously granted to individual plants on a plant-specific basis were the result of (1)
generic NRC actions, (2) new NRC staff positions that have evolved from technological
advancements and operating experience, or (3) resolution of the Owners Groups comments on
the ISTS. The NRC staff reviewed generic relaxations contained in the ISTS and found them
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acceptable because they are consistent with current licensing practices and the Commission's
regulations. The PVNGS design was also reviewed to determine ifthe specific design basis
and licensing basis for PVNGS were consistent with the technical basis for the model
requirements in the ISTS, and thus provide a basis for the ITS.

A significant number of changes to the CTS involved changes, deletions and relaxations to
portions of CTS requirements evaluated as Categoriesg through IX that follow:

x
Category I CTS LCO Applicability Changes

Category II CTS Surveillance Frequency Changes

Category III CTS LCO Revised to Address Train Configurations

Category IV

Category V

Category VI

CTS Allowed Outage Time Extensions From 24 Hours to
72 Hours

auhn
CTS Action requirements for sfirfg LCO Are Changed

CTS Surveillance Acceptance Criteria Are Changed

Category Vll Other CTS Allowed Outage Time Extensions

Category Vill - Elimination of CTS Reporting Requirements

Category IX Relaxation of LCO Requirements

The following discussions address why various technical specifications within each of the above
nine categories of information or specific requirements are not required to be included in the
ITS.

C L 0 I''t h (Categogr I)

Reactor operating conditions are used in the CTS to define when the LCO features are required
to be operable. CTS applicabilities can be specific defined terms of reactor conditions: hot
shutdown, cold shutdown, reactor critical or power operating condition. Applicabilities can also
be more general. Depending on the circumstances, the CTS may require that the LCOs be
maintained within limits in "all modes" or "any operating mode." However, generalized
applicability conditions are not contained in the ISTS, therefore the ITS eliminate CTS
requirements such as "all mode" or "any operating mode," replacing them with ITS defined
modes or applicable conditions that are consistent with the application of the plant safety
analysis assumptions for operability of the required features.
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In another application of this type of change, the CTS requirements may be eliminated during
conditions for which the safety function of the specified safety system is met because the
feature is performing its intended safety function. Deleting applicability requirements that are
indeterminate or which are inconsistent with application of accident analyses assumptions is
acceptable because when LCOs cannot be met, the TS can be satisfied by exiting the
applicability thus taking the plant out of the conditions that require the safety system to be
operable. These changes are consistent with the ISTS and changes specified as Category I

are acceptable.

(Category II)

The CTS and ITS surveillance frequencies specify time interval requirements for performing
surveillance requirement testing. Increasing the time interval between surveillance tests in the
ITS results in decreased equipment unavailability-due-to-test which increases equipment
availability. In general, the ISTS contain test frequencies that are consistent with industry
practice or industry standards for achieving acceptable levels of equipment reliability. Adopting
testing practices specified in the ISTS is acceptable based on similar design, like-component
testing for the system application, and the availability of other TS requirements which provide
regular checks to ensure limits are met.

Reduced testing can result in a.safety enhancement because the unavailability- due-to-test is
reduced; in turn, reliability of the affected structure, system or component should remain
constant or increase. Reducing testing is acceptable where operating experience, industry
practice, or industry standards such as manufacturers'ecommendations have shown that
these components usually pass the required surveillance when performed at the specified
interval, thus the frequency is acceptable from a reliability standpoint. Surveillance frequency
changes to incorporate alternate train testing has been shown to be acceptable where other
qualitative or quantitative test requirements are required which are established predictors of
system performance, e.g., a 31 day air flow test is an indicator that positive pressure in a
controlled space will be maintained because this test would use the same fans as the less
frequent ITS 36-month pressurization test and industry experience shows that components
usually pass the pressurization test. Additionally, surveillance frequency extension can be
based on staff-approved topical reports. The NRC staff has accepted topical report changes
where topical report analyses bound the pfant-specific design and component reliability
assumptions. These changes are consistent with the ISTS and changes specified as Category
II are acceptable.

C Rv'e t r r''Catego~ III)

Due to the redundancy of trains and the diversity of subsystems, the inoperability of one
component in a train does not render a safety system incapable of performing its intended
design function. Neither does the inoperability of two different components, each in a different
train, necessarily result in a loss of functional capability for a safety system. The intent of ISTS
Conditions is to control the inventory of the equipment taken credit for in the safety analysis
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such that a sufficient complement of safety systems is available to perform their intended safety
function for analyzed accidents. Following this practice allows increased flexibilityin plant
operations under circumstances when components in different trains are inoperable without
compromising safe op'eration of the plant. However, fundamental requirements for train
separation are required to be met.

Specified ISTS Actions and Completion Times for trains are based on availability of redundant
operable features, reasonable time for repairs, and low probability of a design basis accident
(DBA) occurring during the period features remain inoperable. In general, the ISTS use
industry practice or industry standards for restoring trains to operable status. These changes
are consistent with the ISTS and changes speciTied as Category III are acceptable.

C SAIlo e 0 ta Ti Ext n i n (CategogrlVand VII)

Upon discovery of a failure to meet an LCO, the ISTS specify times for completing required
actions of the associated TS conditions. Required actions of the associated conditions are
used to establish remedial measures that must be taken within specified completion times (i.e.,
allowed outage times). These times define limits during which operation in a degraded
condition is permitted.

0
(Category V)

Adopting completion times from the ISTS is acceptable because completion times take into
account the operability status of the redundant systems of TS required features, the capacity
and capability of remaining features, a reasonable time for repairs or replacement of required
features, and the low probability of a DBA occurring during the repair period. These changes
are consistent with the ISTS and allowed outage time extensions specified as Category IV and
Vll are acceptable.

~ Ending LCoi
CTS cti n ir m n r r Cha

The CTS require that in the event specified LCOs are not met, penalty factors to reactor
operation, such as resetting setpoints, and power reductions shall be initiated as the method to
reestablish the appropriate limits. The ITS are constructed to specify actions for conditions f
required features made inoperable. Adopting ITS action requirements for

'
LCO exi+i~

applicabilities is acceptable because the plant remains within analyzed parame ers by
performance of required actions, or the actions are constructed to minimize risks associated
with continued operation while providing time to repair inoperable features. Such actions add
margin to safety or verify equipment status, such as interlock status, for the mode of operation,
thereby providing assurance that the plant is configured appropriately or operations that could
result in a challenge to safety systems are exited in a time period that is commensurate with the
safety importance of the system. Additionally, other changes to TS actions include placing the
reactor in a Mode where the specification no longer applies, usually resulting in an extension to
the time period for taking the plant into shutdown conditions. These actions are commensurate
with industry standards for reductions in power in an orderly fashion without compromising safe
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operation of the plant. These changes are consistent with the ISTS and changes specified as
Category V are acceptable.

T rv il ir nt (Category V/)

The CTS require safety systems to be tested and verified operable prior to entering applicable
conditions. The ITS.provide the additional requirement to verify operability by actual or test
conditions. Adopting the ISTS allowance for "actual" conditions is acceptable because TS-
required features cannot distinguish between an "actual" signal or a "test" signal. Category Vl
also includes changes to CTS requirements that are replaced in the ITS with separate and
distinct testing requirements which when combined include operability verification of all TS-
required components for the features specified in the CTS. Adopting this format preference in
the ISTS is acceptable because SR that remain include testing of all previous features required
to be verified operable. These changes are consistent with the ISTS and changes specified as
Category VI are acceptable.

'm'i f (Category V/I/)
I

The CTS include requirements to submit Special Reports when specified limits are not met.
Typically, the time period for the report to be issued is within 30 days. However, the ISTS
eliminate the administrative control requirements for Special Reports and instead relies on the
reporting requirements of 10 CFR 50.73. ITS changes to reporting requirements are
acceptable because 10 CFR 50.73 provides adequate reporting requirements, and the special
reports do not affect continued plant operation. Therefore, this change has no impact on the
safe operation of the plant. Additionally, deletion of TS reporting requirements not in 10 CFR
50.73 reduces the administrative burden on the plant and allows efforts to be concentrated on
restoring TS required limits. These changes are consistent with the ISTS and changes speciTied
as Category Vllare acceptable.

ela i n f L e ir t (Category IX)

The CTS provide lists of acceptable devices that may be used to satisfy LCO requirements.
The ITS reflect the ISTS approach to provide LCO requirements that specify the protective limit
that is required to meet safety analysis assumptions for required features. The protective limits
replace the lists of specific devices previously found to be acceptable to the NRC staff for
meeting the LCOs. The ITS changes provide the same degree of protection required by the
safety analysis and provide flexibilityfor meeting limits without adversely affecting operations
since equivalent features are required to be operable. These changes are consistent with the
ISTS and changes specified as'Category IX are acceptable.

Additionally, in electing to implement the specifications in the ISTS, the licensee also proposed
a number of less restrictive changes to the CTS which do not apply to the above Categories of
changes, deletions and relaxations of CTS requirements. These changes are discussed below.
The associated discussion of change identifier (e.g., L1) is provided for these unique less
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restrictive change. These changes are characterized as unique in the L table of PVNGS Less
Restrictive Changes.

Section 1.0 - Less Restrictive

j 1 The CTS does not include a provision equivalent to the ISTS that combines the
definition of channel functional test for both analog and bistable channel, providing
requirements for such tests. Combining the definitions for both analog and bistable
channels in the ITS allows the bistable channel test signal to be injected "as close to the
sensor as practicableia in lieu of "into the sensor" as required by the CTS definition.
Injecting a signal at the sensor increases the probability of actuating related circuits that
are not being tested in those cases where several logic channels are associated with
one sensor. Therefore, performing the test by injecting a signal at the sensor may
require (1) jumpering associated logic channels to.prevent their initiation during the test
or (2) increasing the scope of the test to include the other logic channels. Allowing .

initiation of the signal close to the sensor provides a complete test of the desired logic
channel while reducing the probability of an undesired initiation. This change is a less
restrictive requirement for unit operations and is consistent with the ISTS, and is
acceptable.

j2
CTS does not

' ' 'tsthe-tST&thttespectf tfie specific
components (i.e., the movement of fuel, source, or reactivity control components) th t
comprise a core alteration. Including the ISTS definition in the ITS relaxes the bz t <~i ™g
requirement for core alteration 94c dc4ytikoytj>f core.movement of the specific components: fuel, source, or reactivity control components. otic
The ITS definition will not exclude movement'of control element assemblies (CEAs)
when withdrawn into the upper guide structure, as a core alteration because they are
reactivity control components. The ITS definition willexclude the movement of
components other than fuel, sources, or reactivity control components as core
alterations. The movement or manipulation of other components have a negligible (if
any) effect on core reactivity; therefore, there is no need for a restriction on the
movement of components other than fuel, sources, or reactivity control components.
This change is consistent with the ISTS and is acceptable.

The IT efinition of shutdown rgin (SDM) relaxes the~rquirement in the CTS
defi 'on to account for the si gle control element asseulbly of highest reactivity vrorth
b

'
fatty withdrawn in t tydetermination of the margitt. The CTS does not ig ude the

rovision in the ISTS d inition that allows the sing ttt control element asserpttly (CEA) of
highest reactivity w not to be assumed to b+ully withdrawn in the cytculation of
SDM ifall the CE are verified to be fully inskrted by two independ 4 means. This
change is acc able because requiring t CEA of highest reac 'orth to be
assumed to e withdrawn when all CEA have been verified q eing fully inserted by

okleke
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o ind ndent mea is overly conserv '. This change is istent with the TS
and'ccept ble.

The ITS definition of channel functional test does not include the following statement in
the CTS definition that: "The CHANNEL FUNCTIONALTEST shall include adjustment,
as necessary, of the alarm, interlock and/or trip setpoints such that the setpoints are
within the required range and accuracy.". The intent of the channel functional test is to
verify channel operability not to verify setpoints. The ITS deletes the CTS requirement
to check setpoints during the test and this change is a less restrictive requirement for
unit operations. This change is acceptable because, by definition, setpoints are verified
and, if required, adjusted during the performance of a channel calibration. A channel
calibration is inclusive of a channel functional test. This change willafford PVNGS the
opportunity to remove setpoint verification from the channel functional test and to rely on
the channel calibration for this function. The licensee stated that (1) this will be made on
an individual basis as analysis shows that setpoint verification performance is not
adversely affected when extended out to channel calibration frequencies and (2) the
setpoint veriTication frequency changes are controlled under the 10 CFR 50.59
evaluation process to ensure that any changes receive appropriate review. This change
is consistent with the ISTS and is acceptable..

The CTS definition of channel functional test only allows injecting a "simulated signal"
into the channel for the test. The CTS does not include a provision in the ISTS definition
that allows for a "simulated or actual" signal to be used during channel functional testing.
Allowing the use of an "actual" signal is a less restrictive requirement for unit operations;
however, some tests are performed by insertion of an actual signal. For others, when a
simulated signal is typically used, there is no reason why an actual signal would not
suffice for satisfactory performance of the test. Use of an actual signal instead of a
simulated signal will not affect the performance of the channel. The ISTS definition will
also allow the licensee to take credit for unplanned actuations which used actual signals
ifsufficient information is collected to satisfy the surveillance test requirements.
Operability can be demonstrated in either case since the channel itself cannot
discriminate between the "actual" or "simulated" signal. The ITS definition does not
change the technical content or validity of the channel functional test. Therefore, this ~«
change is consistent with the ISTS and is acceptable. SPa,c~

The CTS does not include a provision in the ISTS definitions that allows the chan
functional test, the engineered safety features response time, and the reactory tection
system response time to be performed by "any series of sequential, overleaping, or total
steps so that the entire [channel or response time] is [tested or measure~o the
equipment covered by these definitions. In the CTS, this could be done only for the
radiological effluen process monitoring channels for the channel functional test.
Allowing the application of this provision in these ISTS definitions to all equipment
covered by the channel functional test, the engineered safety features response time,
and the reactor protective system response time is a less restrictive change. This
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change in these definitions from the CTS to the ITS describes the licensee's application
of the definitions at the units, does not change the intent of the channel functional test,
the engineered safety features response time, or the reactor protection system
response time and ensures that the definitions are applied uniformly to all applicable
equipment. The important aspect of performing this test or determining the response
times is to test the entire channel or determine the entire response time, and not to
specify how the tests are conducted which is what the ISTS definitions allow. This
change is consistent with the ISTS and is acceptable.

The CTS definition of Staggered Test Basis is more restrictive than the definition in the
ISTS. The CTS definition does not include the
requirement to test each component at equal intervals. The re uirement for three
pumps to be tested every 92 days on a staggered test basis would require one pump to
be tested every 31 days (i.e., equal subintervals within the total interval of 92 days).
The ISTS requirement for three pumps to be tested every 31 days on a staggered test
basis would require all three pumps to be tested within a 92-day period, with the interval
between testing of the components not specified. Removal of the requirement to test
components in equal subintervals is a less restrictive change for unit operations.
Including this change in the ITS is acceptable because the purpose of staggered testing
is to ensure common failures resulting from testing do not render more than one train
inoperable and allowing unequal intervals between individual testing of component or
systems should be allowed to meet the intent behind staggering the tests. Therefore,
this change is consistent with the ISTS and acceptable.

The CTS definition of Operable-Operability is more restrictive than the definition in the
ISTS. The CTS definition does not include the provision in the ISTS definition that
requires either "normal or emergency" power be available to a system, subsystem, train,
component or device for the equipment to be considered operable. The CTS definition
only refers to power having to be available to the equipment. Relaxing the requirement
for power in the ITS'definition of operable to allow a "normal or emergency" source of
power constitutes a less restrictive change; however, TSs on ac power sources must be
entered which ensures that adequate measures (e.g., cross-train checks to ensure
operability of redundant components, systems) are taken so that loss of the safety
function of the equipment does not occur and the equipment is capable of meeting its

safety analysis requirements even with a loss of a power source.'he important aspect
of being operable in terms of power is that power is available to the equipment, not what
is the power source: normal or emergency. This change is consistent with the ISTS and
is acceptable.

Section 3.0 - Less Restrictive

CTS 3.0 is revised to adopt ITS 3.0.6, which provides clarification of required actions for
supported systems that are inoperable because of an inoperable support system. CTS
3.0.1 states in part, "... upon failure to meet the Limiting Conditions for Operation, the
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associated Action requirements shall be met. ITS LCO 3.0.2 states that upon discovery
of a failure to meet an LCO, the Required Actions of the associated Conditions shall be
met except as provided in LCO 3.0.5 and 3.0.6." ITS LCO 3.0.6 clarifies the application
of ITS Required Actions for supported systems which are inoperable due to an
inoperable support system. ITS LCO 3.0.6 requires the support-systems'equired
Actions entered if their LCOs are not met. Supported systems'COs do not have to be
entered unless specifically stated in the support systems'pecification. The required
Actions entered for the support system ensure that the ability to respond to an accident
is restored in an appropriate amount of time. Additional evaluations may be required
per the Safety Function Determination Program (SFDP) which assures that no loss of
safety function exists, or provides guidance ifone does exist.'PVNGS current operating
practice is to cascade TS, declaring all supported systems inoperable ifa supporting
system is determined inoperable. This change is acceptable because ITS LCO 3.0.6
contains a provision for performing an evaluation under the SFDP. Ifa loss of safety
function is determined to exist, the applicable LCOs and required Actions are still
entered. This change is consistent with the ISTS.

CTS 4.0.3 is revised to adopt remedies in ISTS SR 3.0.3 upon discovery of a missed
surveillance. Both CTS 4.0.3 and ITS SR 3.0.3 specify Actions required to be taken
upon discovery of a missed surveillance. Upon such a discovery, CTS 4.0.3 requires
declaring the LCO not met and entering into the required Actions. If the completion time
specified in the Actions is less than 24 hours, the Action requirements may be delayed
for 24 hours,to permit performance of the surveillance. ISTS SR 3.0.3 allows that upon
the discovery of a missed surveillance, the lesser of 24 hours or the specified frequency
is allowed to perform the surveillance prior to declaring the LCO not met. Whenever the
required Action completion time is greater than 24 hours, CTS 4.0.3 requires
immediately declaring the LCO not met and entering the Action (i.e., surveillances must
be performed within the allowed Action completion time). ITS SR 3.0.3 allows 24 hours
or less to perform the surveillance prior to performing the required Actions. In this case,
ISTS SR 3.0.3 is less restrictive than CTS 4.0.3. Allowing time to perform the
surveillance prior to entering the required Actions is acceptable since the most probable
result of any particular Surveillance being performed is the veriTication of conformance
with the ISTS requirements. The delay period provides time to perform the surveillance
before complying with the required Actions. This change is consistent with the ISTS and
is acceptable.

CTS 3.0 is revised to adopt ISTS 3.0.5 that allows returning equipment to service under
administrative control solely to perform testing to demonstrate its operability or the

'perabilityof other equipment. ITS LCO 3.0.5 adds a new LCO Applicability
requirement which allows inoperable equipment to be returned to service under
administrative controls to perform testing required to demonstrate its operability or the
operability of other equipment. This is consistent with current operating practice for
performing Surveillance testing, post-modification testing and retest after maintenance
to verify operability. ITS LCO 3.0.5 establishes an allowance that is not recognized in
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the CTS. It is a less, restrictive change because it specifies an exception to ITS LCO
3.0.2. This change is consistent with the ISTS and is acceptable.

Section 3.1.1 - Less Rest i
g / /pe +d3 gEiD Q py2)tvrs5lssvig ~ / ~

CTS SR 4.1.1.1.3 pending-ISTS-SR-
feay-GEAs-n t~~ Fisc rted-be

M CTS SR 4.1.1.1.3 requires, if the reactor
trip breakers are open and any CEA(s) are fullyor partially withdrawn, verifying SDM
within one hour after detection of the withdrawn CEA(s) and at least once per 12 ho
thereafter while the CEA(s) are withdrawn. The definition of SDM
require accountin for th reactivity worth of any CEAs not capable of being inserted in
t e determination of SDM. Therefore, any CEA(s) fullyor partially withdrawn, with the
reactor trip breakers open, would be accounted for in the ITS SDM Surveillance
Requirements. This change is consistent with the ISTS and is acceptable.

Section 3.1.2 - Less Restrictive
;r ~(~(cti * arts { 4ufrsvrrrfrn,f o fx'sos 3 l ~ L.

~L CTS SR 4.1.1.2.1a 'stru~iur~Tennte-thwcorrespondtng ISTS-
tivtty-worthy crt

. CTS SR 4.1.1.2.1a requires, ifthe reactor
etc& np a ers are nd any CEA(s) are veri ing S M tf'vaa)ic.

- within one hour after detection of the s an a east once per 12 hours

S
thereafter while the CEA(s) are e definition of SDM to
requir accou 'h eactivity worth o any s not capa e o eing inserted in

3 Wy~< the determination of SDM. Therefore, any CEA(s) ,wi te
reactor trip breakers would be accounted for in the ITS SDM Surveillance
Requirements. This cha ge is consistent with the ISTS and is acceptable.

c ~d
Section 3.1.5- Less Restric ive

~L

q i eg(Air(sg

CTS 3.1.3.1 Actions a, c.2, and c.2 b are revised to adopt ISTS 3.1.5 Actions that dc
not require verification of SDM. These CTS 3.1.3.1 Actions require that SDM be
determined when a CEA is inoperable. The required Actions for ISTS 3.1.5 do not
require verification of SDM. During Modes 1 and 2, SDM is assured based on the CEA
positions. Under the Combustion Engineering (CE) core design methodology, the
changes in fuel and moderator temperature are included in the CEA Power Dependent
Insertion Limits (PDIL) which ensures adequate shutdown margin in Modes 1 and 2. ~, „,~g
When CEAs are inoperable, calculating the SDM is not If the CEAs are
above the PDIL, there is adequate SDM and, ifCEAs are below the PDIL, restoring the
CEAs to within their limits restores SDM. Under the CE design methodology, boration is
not Action for restoring SDM. Therefore, removal of these Actions has
no effect on plant safety. This change is con stent with the ISTS and is acceptable.

in it(iogtes la& Z
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CTS 4.1.3.1.2 would be changed to delete the requirement to determine operability of
each part-length CEA which is inserted in the core by movement of at least 5 inches in
any one direction. ISTS 3.1.5 does not include a requirement to exercise part length
CEAs because the SDM determination does not take credit fo'r part-length CEAs.
Therefore, there is no need to verify part-length CEAs are moveable. This change is
consistent with the ISTS and is acceptable.

Section 3.1.7 - Less Restrictive

Li

Qll

CTS 3.1.3.6.a.1.b is revised to adopt ISTS 3.1.7 Action C which restricts operation
between the long-term, steady-state insertion limits and the transient insertion limits for
14 effective full-power days (EFPDs) per 365 EFPDs~ervIQ instead of per 18
e ectiv power months +~gl CTS 3.1.3.6.a.1.b restricts operation between the long
term steady state insertion limits and the transient insertion limits to (1) 5 EFPDs per 30
EFPDs~and (2) 14 EFPDs per 18 effective full power months. ISTS 3.1.7
restricts operation between the limits to (1) 5 EFPDs per 30 EFPDsgteFvNIand 14
EFPDs per 365 EFPDs@~P The interval for the second restriction is being changed
from 18 effective full power months to 365 EFPDs. The first requirement restricting
operation between the long term steady state insertion limits and the transient insertion
limits to 5 effective full power days per 30 effective full power day interval is not
changed. The change to the second requirement restricting operation between the long
term steady state insertion limits and the transient insertion limits to 14 EFPDs per 365
EFPDinterval, is negligible because the effects are very small and are accommodated
in the physical uncertainties in the safety analysis, and sufficient time is allowed for
power distributions to return to the safety analysis assumptions. Therefore, this change
ensures that acceptable limits are placed on operation with flux patterns outside those
assumed in the long term core burnup assumptions. This change is consistent with the
ISTS and is acceptable.

Section 3.1.10- Less Restrictive

CTS 3.10.2, on special test exceptions for Modes 1 and 2, is revised to adopt~lSTS~Z.tt.to.

. C 3.10.2. requires
maintaining t e imits specified in CTS 3.2.1, as determined using CTS 4.10.2.2, during
the performance of physics tests,~CTS 4.10.2.2 requires monitoring LHR
continuously when power is greater than 20% of rated thermal power (RTP) ensuring
the LHR is within the limits of CTS 3.2.1. CTS 3.2.1 requires continuously monitoring
LHR above 20% RTP using the core operating limitsupervisory system (COLSS) and
CTS 4.2.1.2 requires the LHR being verified every 2 hours ifCOLSS is inoperable.
ISTS 3.1.10 does not include a cross reference to maintaining ISTS 3.2.1 requirements
on LHR.

mhe~QLSS-is-ino rabW These
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requirements are sufficient to identify trends that would result in an approach to the LHR
limits. With ITS 3.2.1 applicable above 20% RTP, a cross reference in ITS 3.1.10 to ITS
3.2.1 is not required and does not impact safe operation of the units. This change is
consistent with the ISTS and is acceptable.

Section 3.2.1 - Less Restrictive AgM

CTS 3.2.1 Actions a.1 and a.2 are revised to adopt ISTS 3.2.1 ActiorgA.1 an .2.1,
iFRi SOF-, $ e TSVF-7 7

. C 3.2.1,Ac iona.1, requires thatwiththe LHRnotwithin the +o+h<
LCO limit, "within 15 minutes initiate corrective action to r tore the linear heat rate to
within the LCO limitwithin 1 hour." CTS 3.2.1, Action a., quires that ifan adverse
trend in LHR exists, "within 15 minutes initiate corrective action to restore the LHR to
within the LCO limitwithin 1 hour." ISTS 3.2.1, ActiorigA.1 and .2.1, equire restorin
the LHR to within limits within 1 hour. The requirement to initiate corrective action within

pop 1 our is>ln ITS 3.2.1. Requiring restoration of the LHR to within limits in 1 hour ensures
that prompt action is taken to reduce LHR to below the specified limit. This change is
consistent with the ISTS and is acceptable.

Section 3.2.4 - Less Restrictive Aehon

0
flck(O

o4
YSTF 17

S~vs

oC

CTS 3.2.4 Actions a.1 and a.2.a are revised to adopt ISTS 3.2.4 Action A.1 and B.1.2c
~epRU a ei e- mi in.i i zsTs.

J CTS 3.2.4 Action a.1 requires that,
wi DNBR not wit in the LCO limits, "within 15 minutes initiate corrective action to
restore the DNBR to within the LCO limitwithin 1 hour." CTS 3.2.4, Action a.2.a,
requires, that ifan adverse trend in DNBR exists, 'Within 15 minutes initiate correctiv
action to restore the DNBR to within the LCO limitwithin 1 hour." ISTS 3.2.4, Aetio
A.1 an B.2.1 require restoring DNBR to within limits within 1 hour. The requirement to
initiate corrective action within 1 hour is in ITS 3.2.4. Requiring restoration of DNBR to
within limits in 1 hour ensures that pro pt action is taken to reduce DNBR to below the
specified limit. This change is consi nt with the ISTS and is acceptable.

no&
Section 3.3.2- Less Restrictive

The ITS clarify the intent of CTS Table 3.3-1 Action 10 requirements to lower the
setpoint for the Logarithmic Power Level - High RPS trip in Modes 3, 4, and 5 with the
RTCBs closed and the CEDMCS capable of CEA withdrawal. This requirement was
added to the CTS by Amendment 98 to the Unit 1 Technical Specifications, Amendment
86 to the Unit 2 Technical Specifications, and Amendment 69 to the Unit 3 Technical
Specifications. The requirement was added to ensure assumptions in the PVNGS safety
analysis are included in the Technical Specifications. Ifall four Reactor Coolant Pumps
(RCPs) are running the Logarithmic Power Level trip setpoint of 1E -2% RTP willprovide
the necessary protection. If less than four RCPs are running, the trip setpoint must be

t
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lowered to 1E -4% RTP to provide the necessary protection for a bank CEA withdrawal.
The CTS allows an alternate method of providing the necessary trip at 1E -4% RTP by
making the Core Protection Calculators (CPCs) operable; however, the CPCs are
bypassed at less than 1E -4% RTP. Ifpower increases above 1E X% RTP the CPCs
willautomatically be removed from the bypass condition. A trip will then be generated
because the CPCs will trip the plant with less than four RCPs running. ITS Table 3.3.2-
1, Function 1 removes the option of using the CPCs for protection'in MODES 3, 4 and 5.
This change is consistent with the PVNGS safety analysis.

Section 3.3.3 - Less Restrictive

CTS Table 3.3-1 Action Statement 6.b.3 requires SRs 4.1.3.1.1, 4.1.3.5, 4.1.3.6, and
4.1.3.7 to be met, except during SR 4.1.3.1.2. The ITS require SR 3.1.5.1 to be
performed every four hours. SR 4.1.3.1.1 is the same requirement as ITS 3.1.5.1 (i.e.,
verify that all CEAs are within 6.6 inches of the other CEAs in the same group). In both
the CTS and ITS the frequency of this test will increase, from 12 hours to four hours,
while in this action. SR 4.1.3.5 is the verification that all shutdown CEAs are fully
withdrawn. SR 4.1.3.6 verifies that ail regulating groups are within the Transient
Insertion Limitof the Core Operating Limits Report (COLR). SR 4.1.3.7 is the verification
that all of the part length CEA groups are within the Transient Insertion Limits of the
COLR. In the CTS, SRs 4.1.3.5, 4.1.3.6, and 4.1.3.7 go from a 12-hour interval to a 4-
hour interval when the CEA Calculators (CEACs) are inoperable. The ITS does not
require a change in frequency for these SRs when the CEACs are inoperable. The 12-
hour SR interval is adequate for SRs 4.1.3.5, 4.1.3.6, and 4.1.3.7, because with the
control element drive mechanism control system (CEDMCS) in the standby mode as
required by this action, the probability of CEA misalignment is reduced. Information
independent of the CEAC is available to the operator. If the CEA is fullywithdrawn, an
upper electrical limit indicating light on the CEDMCS operator module is displayed on
the main control board. If the CEA is fully inserted, a CEA bottom light is displayed on
the main control board core mimic display. To annunciate improper operating regulating
groups, the control board is equipped with a Power Dependent Insertion Limit (PDIL)
alarm. SR 3.1.5.2 verifies that two of the three means of indication are available to the
operator, for each CEA. SR 3.1.5.1 requires the operator to read the position of each
CEA every four hours and compare the position with other CEAs in the group. This
would allow the operator to detect any CEA that is not fullywithdrawn as required by
LCO 3.3.3 ACTION B.2 or ifRegulating CEA group ¹5 is inserted more than 127.5
inches withdrawn. This change is consistent with NUREG-1432.

CTS Table 3.3-1 Action Statement 6.b.2.c states CEA motion is permitted and that
CEDMCS must be operated in either the Manual Group or Manual Individual modes.
The ITS does not specify the modes that must be used for the CEA motion permitted by
the Action statement. This willallow CEA control in the Manual Sequential mode of
operation and results in a less restrictive change to CTS limits. CEA control in the
Manual Sequential mode of operation is limited to Group ¹5 to a maximum of 127.5
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inches withdrawn for control, according to ITS Action B.2. The sequential modes of .

operation do not move Group ¹4 until Group ¹5 is inserted to 90" withdrawn. Regulating
Group ¹5 cannot be inserted to 90 inches withdrawn under the conditions of this LCO,
so Regulating Group ¹4 will not move in the Manual Sequential mode. The operation of
the CEAs in sequential modes will not violate the requirements of ITS required Action

ga[els B,2, and, therefore, will not result in operation beyond the analytical limits assumed in
the Safety Analysis for PVNGS. This change is consistent with NUREG-1432.

Sec ton ..5- Ldss estrictive~—
CT able 3.3-3, Action 14.b includes,a rp uirement that states in part " at the
trtdtrument channels and bypasses in $86le 3.3-3 shall be OPERABLEP ITS 3.3.5
states that the "instrument and bypgsft removal channels for each furtdtion in Table
3.3.5-1 shall be OPERABLE." The'bypass functions are manually enabled when plant
conditions allow, and are automtrticatty removed when plant condifions change and the
bypass is no longer allowedgThe ITS clarify that only the aut5rrnatic bypass removal /function affects the OPERABILITYof the channel. The abilig to place a function in the
channel bypass manuaII /is needed to prevent unnecessary trips when plant conditions
are such that the protective function is not needed. $f ffie channel cannot be pl/ced in a
bypass, it does not'affect the ability of the channel to provide the trip function when
needed; therefore, it does not affect the OPERABILITYof the channel. This change is

-1 32

Section 3.3.6 - Less Restrictive

~L CTS SR 4.3.2.1, Table 4.3.2, Table Notations (1) and (3) require a test of the Actuation
Logic subgroup relays every 62 days on a staggered test basis. However, relays not
tested at power are tested duririg each Cold Shutdown. ITS SR 3.3.6.2 requires a nine-
month frequency of testing to be done on a staggered test basis. This change is
justified by Topical Report CEN-403, Revision 1-A "ESFAS Subgroup Relay Test
Interval Extension" and its NRC-approved safety evaluation.

Topical Report CEN403, Revision 1-A and its NRC-approved safety evaluation have
been reviewed and are applicable to PVNGS. See Section III.G. The test interval
extension is for the Channel Functional Test of the subgroup relays. Instruments at
PVNGS are not affected by calibration drift so the plant specific setpoint calculations are
not affected by this change. The NRC-approved safety evaluation requires that plants
that use Potter and Brumfieid MDR relays ensure their commercial grade equipment
certification program is adequate to detect failures that are described in the safety
evaluation. The licensee has stated that the PVNGS program willdetect these failures.

Section 3.3.12 - Less Restrictive
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CTS Table 3.3-1 and Table 4.3-1 Item 1.8.2.b requires two channels. of Logarithmic
Power indication in MODES 3, 4 and 5 when the reactor trip circuit breakers (RTCBs)
are open. ITS 3.3.12 requires two boron dilution alarm system (BDAS) alarm channels
in these modes to monitor core reactivity and to alert the operator to the start of an
inadvertent boron dilution event. Startup channels provide a more accurate indication of
core reactivity conditions at the low neutron flux levels in these modes and provide an
earlier control room alarm for changes in shutdown neutron flux levels than the
Logarithmic power level instrumentation. The ITS does not require Logarithmic Power,
Level indication in MODES 3, 4 and 5 because the BDAS is a two-channel system
designed to monitor shutdown reactivity levels..The BDAS would alert the operator to
changes in shutdown reactivity levels long before the logarithmic power channels. The
UFSAR and the Design Basis Manual require an alarm to sound 15 miriutes before
criticality during an inadvertent boron dilution event. Logarithmic channels cannot meet
this requirement and, therefore, are not included in this LCO. ITS 3.3.2 requires the
OPERABILITYof the logarithmic channels in Modes 3, 4, and 5 when the RTCBs are
closed and CEAs are capable of withdrawal.

Section 3.4.10 - Less Restrictive ~575

The CTS is revised to adop RB .4.10 which requires performance of Action B with
two or more pressurizer safety valves inoperable. This prevents unnecessary entry into
LCO 3.0.3. Not requiring entry into LCO 3.0.3 is a less restrictive requirement for unit
operations and is consistent with the ISTS. This change is acceptable because the
actions contained in the pressurizer safety valve ITS adequately address the actions
necessary whenvalves are inoperable. Therefore, this is an acceptable less
restrictive change. +w> or r oy-~ v

Section 3.5.2 - Less Restrictive
Inc; r4.'a SO

~B1 The 'n the minimumrequirednitrogen cover pressure from 254 psig to260
psig is iscussed in Section III.G for ITS 3.5.2.

T'5m<-ft
Nor

(75yg- Laity has bees
Section 3.6.3- Less Restrictive '~eyt: +le 4'or a.pproved. t y W~

Hgc, s+ ~)
CTS 4.6.3.3 is being revised to adopt ISTS SR 3.6.3.5, which require stroke

'estingof automatic power-operated containment isolation valve . he STS does not
require verification of isolation time for non-automatic power-operated valves that are
not automatically actuated. The Bases for this SR states that the "isolation time test
ensures the valve will isolate in a time period less than or equal to that assumed in the
safety analysis." There may be credited as containment isolation valves that are
power operated (i.e., can be re
isolation signal (e.g., a Part 50
power-operated valves do not
analyses because they require

aft Palo Verde Nuclear Generating Station SE
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operated valve isolation time testing reduces the potential for misinterpreting the
requirements of this SR while maintaining the assumptions in the accident analysis.
Other power-operated valves and valves required for CSAS that do not receive a CIAS
are tested in accordance with the Inservice Testing (IST) Program and are controlled
under the 10 CFR 50.59 evaluation process to ensure that any changes receive
appropriate review. Therefore, the non-automatic power-operated valves can be
deleted from the SR and this change is acceptable.

Section 3.6.5- Less Restrictive

The reduction in the maximum containment air temperature from 120 degrees F to 117
degrees F to account for instrument uncertainty is discussed in Section III.G for ITS
3.6.5.

Section 3.6.6 - Less Restrictive

j B1

~B2

The change to the applicability of the containment spray system (CSS) specification to
specify that reactor coolant system (RCS) pressure must be greater than or equal to
385 psia is discussed in Section III.G for ITS 3.6.6.

(
The reduction in the CSS header minimum water level from 115 feet to 113 fee r5
discussed in Section III.G for ITS 3.6.6.

n 3.7.12- Less Restnctive
6ssen5'a f I-< I4~~4<oA

CTS 3.7.7 Action b, "Control Room r9e System," for
both trains inoperable, is revised to adopt the provision in ISTS 3.7.12 Action D, on the
same system and both trains inoperable, which does not require suspending all positive
reactivity changes in Modes 5 and 6. Actions for ITS 3.7.12 willsuspend core
alterations and movement of irradiated fuel; however, positive reactivity changes as a
result of changes in boron concentration are allowed within the limits specified in the
COLR. In Mode 6, boron concentration is controlled by ITS 3.9.1, which requires
suspending positive reactivity additions with boron concentration not within limits. This
less restrictive requirement is consistent with the ISTS and is acceptable.

Section 3.8.1 - Less Restrictive

CTS 3.8.1.1 is revised to delete a footnote providing requirements an inoperable onsite
ac electric power system. Footnote 1 to CTS 3.8.1.1 Action b, for one inoperable diesel
generator (DG), states that Action b.3 shall be completed ifthis condition is entered,~
Action b.3 requires that there be a determination that the operable DG is not inoperable
due to a common-mode failure within 24 hours, or demonstrate the operability of the
remaining DG. In essence, the LCO can not be exited in less 24 hours until the
common-mode failure evaluation has been completed or until the other DG has been
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~4 +4. t'hoard.ate '3)i4; is yec4ie J A operable wignin Z+ hue
run, even though the inoperable D is made operable. ITS 3.8.1 Action B.3, however,
in the event the inoperable DG is stored to operable status prior to completing either
the common-mode determinatio~ r the operability demonstration, allows the licensee to
exit the LCO while the plant corre tive action program willcontinue to evaluate the
common-mode failure possibility. ITS 3.8.1 can be exited before completion of the
common-mode failure evaluation without having to run the other DG. This is acceptable
because the inoperable DG has been made operable and the continued common-mode
failure evaluation . This
change is consistent with the ISTS and is acceptable.

twill a. co~ple+g lri ac.covg<~c~ + We
Section 3.8.5 - Less Restrictive

P +~+ coy yec~veec ve a.c ~ pn~~w,
The CTS is revised to adopt ITS SR 3.8.5.1, which lists which SRs are applicable in

ZY$
order for dc sources to be considered operable. This list includes all of the SRs in~&7
3.8.4. The remaining SRs in SR 4.8.2.1 correspond to SR 3.8.6.1 through SR 3.8.6.3.
However, ITS SR 3.8.5.1 has a note stating that "The following SRs are not required to .

be performed: SR 3.8.4.6, SR 3.8.4.7, and SR 3.8.4.8." SR 3.8.4.6 verifies that the
battery charger supplies specific amps at ~ 125 volts for ~ 8 hours. SR 3.8.4.7 verifies
that the battery capacity is adequate when subjected to a service test. SR 3.8.4.8
verifies battery capacity through a discharge test. The ITS note prevents the operable
dc sources necessary to support the one or more dc electrical power subsystems
required by LCO 3.8.10 from being discharged below their capacity to provide the
required power supply or otherwise become inoperable during the performance of SRs.
These SRs must still be capable of being met (i.e., remain applicable), but actual
performance is not required. This change is consistent with the ISTS and is acceptable.

CTS 3.8.2.2 is revised to adopt ITS 3.8.5, "DC Sources - Shutdown," which has an
additional required Action A.1 that states, "Declare affected required feature(s)
inoperable." This is not in Action a to CTS 3.8.2.2. The addition of this action
constitutes a less restrictive requirement for unit operations because it offers an
alternative to immediately suspending core alterations, suspending movement of
irradiated fuel, and initiating actions to suspend operations involving positive reactivity
additions required by Action a to CTS 3.8.2.2. This alternative allows time in which the
licensee can assess the impact of the combination of inoperable required features which
may in fact not require stopping all work. This alternative ensures that appropriate
restrictions are implemented in accordance with declaring the affected required features
inoperable. If the licensee determines t this alternative involves unwanted effort,
ActionIt)A.2 . to ITS 3.8.5 requir 'ediately suspending core alterations,
movement o irradiated fuel, and operations involving positive reactivity additions
following the action for CTS 3.8.2.2. The less restrictive change only allows the licensee
to determine the effect of the inoperable features and ifthey warrant immediately
suspending core alterations, movement of irradiated fuel, and operations involving
positive reactivity additions. The change is consistent with the ISTS and is acceptable.
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Section 3.8.8 - Less Restrictive

CTS 3.8.3.2 is revised to adopt ITS 3.8.8, "Inverters - Shutdown," which has an
additional required action A.1 that states, "Declare affected required feature(s)
inoperable." This is not in the Action to CTS 3.8.3.2. The addition of this action
constitutes a less restrictive requirement because it offers an alternative to immediately
suspending core alterations, movement of irradiated fuel, and initiating action to
suspend operations involving positive reactivity additions required by the Action to CTS
3.8.3.2. This alternative allows time in which the licensee can assess the impact of the
combination of inoperable required features which may in fact not require stoppin all
work. This alternative ensures that appropriate restrictions are implemented in f'~'c t.r
accordance with declaring the affected required feature(s Ifthe
licensee determines that this alternative involves unwanted effort, ction 2 to ITS 3.8.8
requires immediately suspending core alterations, movement of irradiated fuel, and
operations involving positive reactivity additions following the Action for CTS 3.8.3.2.
The less restrictive change only allows the licensee to determine the effect of the
inoperable features and ifthey warrant immediately suspending core alterations,
movement of irradiated fuel, and operations involving positive reactivity additions. The
change is consistent with the ISTS and is acceptable.

Section 3.8.10- Less Restrictive

CTS 3.8.3.2 is revised to adopt ITS 3.8.10, "Distribution Systems - Shutdown," which
has an additional required Action A.1 that states, "Declare affected required feature(s)
inoperable." This is not in the 'Action to CTS 3.8.3.2. The addition of this action
constitutes a less restrictive requirement because it offers an alternative to immediately
suspending core alterations, movement of irradiated fuel, and initiating action to
suspend operations involving positive reactivity additions required by the Action to CTS
3.8.3.2. This alternative allows time in which the licensee can assess the impact of the
combination of inoperable required features which may in fact not require stopping all
work. This alternative ensures that appropriate restrictions are implemented i fhordrv hie

d fhd f fdh ff d f df
licensee determines that this alternative involves unwanted effort, Action 2 to ITS 3.8~do
requires immediately suspending core alterations, movement of irradiated fuel, and
operations involving positive reactivity additions following the Action for CTS 3.8.3.2.
The less restrictive change only allows the licensee to determine the effect of the
inoperable features and ifthey warrant immediately suspending core alterations,
movement of irradiated fuel, and operations involving positive reactivity additions. The
change is consistent with the ISTS and is acceptable.

Section 3.9.2

CTS 3.9.2 Actions a and b are revised to adopt the provision in ISTS 3.9.2 Actions A
and B that the actions are required with one or both startup range monitors (SRMs)
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r equi'-i~g
being "inoperable," instead o he actions with the SRMs being
"inoperable or not operating." The Actions for CTS 3.9.2 provi e the required actions
with one or both SRMs inoperable or not operating, and the Actions for ISTS 3.9.2
provide the required actions with one or both SRMs inoperable. For the modes that the
SRMs are required to be operable, the SRMs must be in operation to be considered
operable; therefore, it is being redundant to add the phrase "or not operating" to the
phrase "inoperable" in these Actions. Not including "or not operating" from the
conditions requiring the Actions in ITS 3.9.2 does not alter the application of this
specification to the use of SRMs at PVNGS. This change does not impact the safe
operation of the plan and is consistent with the ISTS, and is acceptable.

Section 5.0 - Less Restrictive Pl~<+ SuPerin~e~gehf 5i ctenfiCied

Oi e~e+o~g)
CTS 6.5.2.5 is revised to adopt the provision in ISTS 5.1.1 that the
or his designee shall review proposed tests and experiments affecting nuc ear sa ety
that are not addressed in the UFSAR or the CTS, instead of the Vice President Nuclear
Production or his designee in the CTS. CTS 6.5.2.5 requires the Vice President Nuclear
Production or his designee for these reviews. ISTS 5.1.1 requires the Department
Leader, Operations or his designee for these reviews. This change is consistent with
the requirement in CTS 6.5.2.3 that requires the Department Leader, Operations or his
designee approve, prior to implementation, modifications to nuclear-safety related
structures, systems, and components. Therefore, even though the management level
for the review in ITS 5.1.1 is changed to a lower level of management, the requirements
for review and approval are the same and the new management level is sufficient for the
reviews to be effective in protecting the unit. This change is consistent with the ISTS
and is acceptable.

~LB CTS 6.12.2 is being revised to reduce the distance the dose measurement is made from
the source of radioactivity from 18 inches (45 centimeters) to 30 centimeters. CTS
6.12.2 Footnote '*,'tates that the dose measurement is made at 18 inches from the
source of the radioactivity. The revision to 10 CFR 20 changed the dose measureme t
from 18 inches to 30 centimeters from the source. Therefore, because ITS .7 0 ce~kmefc.~

references the new version of 10 CFR 20, this distance is updated to
'

. This
note is added to ITS 5.7.3, ensuring it is clear where the dose is to be measured with
respect to the source. ITS 5.7.3 provides requirements "In addition" to the requirements
in ITS 5.7.1. ITS 5.7.1 references the requirements of 10 CFR 20. This change
ensures that the ITS 5.7 requirements are consistent with 10 CFR 20 and it is
acceptable.

Table L lists all the CTS requirements that have been deleted and which pertain to Category I

through IX and to the specific listing of changes discussed above. Table L is organized by ITS
section and includes: the section designation followed by the discussion of changes identifier,

e.g., 1.1 L.1 (ITS Section 1.1, DOC L.1); a summary description of the changes; the CTS and

ft Palo Verde Nuclear Generating Station SE Enclosure 1



'l

,
t

II

I,

ff
l

4



-26-

ITS LCO references; a reference to the specified change category as discussed above (if
applicable); and a characterization of the discussion of changes.

For the reasons presented above, these less restrictive requirements are acceptable because ~

they will not affect the safe operation of the plant. The TS requirements that remain are
consistent with current licensing practices, operating experience, and plant accident and
transient analyses, and provide reasonable assurance that the public health and safety willbe
protected.

D. Relocated Less Restrictive CTS Requirements (Not Entire Specifications)

When requirements within the TS have been shown to give little or no safety benefit, their
removal from the TS may be appropriate. This section discusses the relocation of details within
the CTS to licensee-controlled documents, instead of the relocation of entire specifications from
the CTS to licensee-controlled documents which is discussed below in Section E. In most
cases, relaxations previously granted to licensees on a plant-specific basis were the result of
(1) generic NRC actions, (2) new staff positions that have evolved from technological
advancements and operating experience, or (3) resolution of the Owners Groups comments on
the ISTS. The NRC staff reviewed generic relaxations contained in the ISTS and found them
acceptable because they are consistent with current licensing practices and the Commission's
regulations. The PVNGS design was also reviewed to determine if the specific design basis
and licensing basis of PVNGS were consistent with the technical basis for the model
requirements in the ISTS, and thus provide a basis for the ITS. A significant number of
changes to the CTS involved the removal of specific requirements and detailed information from
individual specifications evaluated to be Types 1'through 4 as follows:

Type 1 Details of System Design and System Description Including Design Limits

Type 2 Descriptions of System Operation

Type 3 Procedural Details for TS Requirements and Related Reporting Problems

Type 4 Performance Requirements for Indication-only Instrumentation and
Alarms

The following discussions address why each of the following four types of specific requirements
and detailed information from individual.specifications do not need to be included in the ITS.

t ils f st D t 'ti I i (Type 1)

The design of the facility is required to be described in the UFSAR by 10, CFR 50.34. In
addition, the quality assurance (QA) requirements of Appendix B to 10 CFR Part 50
require that plant design be documented in controlled procedures and drawings, and
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maintained in accordance with an NRC-approved QA program (i.e., UFSAR Chapter 17 for
PVNGS). In 10 CFR 50.59, controls are specified for changing the facility as described in the

fret $ UFSAR, and in 10 CFR 50.54(a) criteda are specified for changing the QA plan. In the ITS, the
Bases also contain descriptions of system design and ITS 5.5.10 specifies controls for changing
the Bases. Removing details of system design from the CTS is acceptable because this
information will be adequately controlled in the UFSAR, controlled design documents and
drawings, or the ITS Bases, as appropriate. Cycle-specific design limits are moved from the
CTS to the COLR in accordance with Generic Letter 88-16. ITS Administrative Controls are
revised to include the programmatic requirements for the COLR.

~ g 2) go~&blf 5$0cÃeg i'~ IOC.pg. $ 0>$ 'f~ ij
"Pf'~y + <~pcs W &c. QA grqrAFA description.

The plans for the normal and emer ncy operation of the facility are required to be
described in the UFSAR by 10 50.34. ITS 5.4.1.a requires written procedures to
be established, implemented, nd maintained for plant operating procedures including
procedures recommended 'egulatory Guide (RG) 1.33, Revision 2, Appendix A,
February 1978. Controls pecified in 10 CFR 50.59 apply to changes in procedures as
described in the UFSAR. In the ITS, the Bases also contain descriptions of system
operation. It is acceptable to remove details of system operation from the TS because
this type of information will be adequately controlled in the UFSAR plant operating
procedures, or the TS Bases, as appropriate. iF+ttcI~ d.e5e.trl f5~

r rlDtil fr i s d in o em (Type 3)

Details for performing action and surveillance requirements are mor appropriately
specified in the plant procedures required by ITS 5.4.1, the UFSAR, nd the ITS Bases.
For example, control of the plant conditions appropriate to perform a surveillance test is
an issue for procedures and scheduling, and has previously been determined to be
unnecessary as a TS restriction. As indicated in Generic Letter 91-04, allowing this
procedural control is consistent with the vast majority of other SRs that do not dictate
plant conditions for surveillances. Prescriptive procedural information in an action
requirement is unlikely to contain all procedural considerations necessary for the plant
operators to complete the actions required, and referral to plant procedures is,
therefore, required in any event. Other changes to procedural details include those
associated with limits retained in the ITS. For example, the ITS requirement may refer
to programmatic requirements such as COLR; included in ITS Section 5.5, which
specifies the scope of the limits contained in the COLR and mandates NRC approval of
the analytical methodology.

Qp itre Fet rta 4~~lit t~

The removal of these kinds of procedural details rom the CTS is acceptable because
they will be adequately controlled in the UFSAR, lant procedures, ITS Bases, or COLR,
as appropriate. This approach provides an effective level of regulatory control and
provides for a more appropriate change control process. Similarly, removal of reporting
requirements from LCOs is appropriate because ITS 5.6, 10 CFR 50.36, and 10 CFR
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50.73 adequately cover the reports deemed to be necessary.

irem i ti n- I t tin Pate 4)

Indication-only instrumentation, test equipment, and alarms are usually not required to
be operable to support TS operability of a system or component unless these items are
included in the TS as Accident Monitoring instrument

'
Thus, with the exception of

the Accident Monitoring instrumentation, the ISTS do o elude operability
requirements for indication-only instrumentation and alarms. The availability of such
indication-only instruments, monitoring instruments, and alarms, and the necessary
compensatory activities if they are not available, are more appropriately specified in
plant operational, maintenance, and annunciator- response procedures required by ITS
5.4.1. Removal of requirements for indication-only instrumentation and alarms from the
CTS is acceptable because they will be adequately controlled in plant procedures.

Table LA lists the CTS requirements and detailed information removed from individual
specifications in the CTS that are relocated to licensee-controlled documents, instead of being
transferred to the ITS. Table LA is organized by ITS section and includes: the section
designation followed by the discussion of the change identifier, e.g., 2.0 LA1 (ITS Section 2.0,
DOC LA1); CTS reference; a summary description of the change; the name of the document
that retains the CTS requirements; the method for controlling future changes to the relocated
requirements; a characterization of the change; and a reference to the specific change type
(i.e., Types 1 to 4), as described above, for not including the information or specific
requirements in the ITS. The destination document is included in the table.

The NRC staff has concluded that these types of detailed information and specific requirements
are not necessary to be in the ITS to ensure the effectiveness of the ITS to adequately protect
the health and safety of the public. Accordingly, these requirements may be moved to one of
the following licensee-controlled documents for which changes are adequately governed b

Xrs
5'P'egulatory

or TS requirement: (1) ITS Bases controlled in accordance with 10 CF ., as
stated in ITS 5.5.14 "Technical Specifications Bases Control Program;" SAR (which
includes the Technical Requirements Manual (TRM) by referenc ntrolled by 10 CFR 50.59, ~.a

(3) the Offsite Dose Calculation Manual (ODCM) controlled b 0 CFR 50.59 (4) the Inservic
Testing Program controlled fry
(5) the QA plan, as approved by the NRC and contained in UFSAR Chapter 17 and other
identified sections in the UFSAR, controlled by Appendix B to 10 CFR Part 50 and 10 CFR
50.54 a For each of these changes, Table LAalso lists the licensee-controlled documents,
and the TS or regulatory requirements governing changes to these documents.

0

To the extent that requirements and information have been relocated to licensee-controlled
documents, such information and requirements are not required to obviate the possibility of an
abnormal situation or event giving rise to an immediate threat to the public health and safety,.

Further, where such information and requirements are contained in LCOs and associated
requirements in the CTS, the NRC staff has concluded that they do not fall within any of the
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four criteria in the Commission's Final Policy Statement (discussed in Part II of this Safety
Evaluation). Accordingly, existing detailed information and specific requirements, such as
generally described above, may be deleted from the CTS and not included in the ITS.

The only relocation items in Table LA that are addressed in this Safety Evaluation are those
where the destination document is the PVNGS QA program because the program is Chapter 17
of the UFSAR and several other sections in the UFSAR outside of Chapter 17 that are identified
in Chapter 17. Normally, the QA program for a plant is a stand-alone document separate from
the UFSAR or is located in its entirety within Chapter 17 of the UFSAR.

LCo~bi~e, Ars4
~Wc peg uli+
hA(f'CL/cLg<Q4 J

+g~ tLceaccR. P~~
The items in Table LA that are the CTS requirements which to be relocated to the PVNGS +
Quality Assurance Program (QAP) are listed in the table starting on page 32.

i By-letter-dated.blovember26-1997„-.the licensee. submitted.acquest-for-changes-to the CTS3
. which-inciudeLchanges-that-relocate-administrative-controls.relatedqualIty-assurance- ~
Qrequirements-.to-.the-QA;program:in.the" UFSAR. Specifically, the licensee proposed to relocate

QA details (1) review and audit requirements, including requirements for the
i~et~~ ~'depen ent Safety Engineering Department (ISED); (2) procedural coverage, control of

procedures, procedure reviews and procedure approval requirements; and (3) records and
record retention requirements to the FSAR QAP description. Relocation of the these QA-t related requirements from the CTS to the QAP is consistent with the processes described in
Administrative Letter 95-06, "Relocation of Technical Specification Administrative Controls
Related to Quality Assurance."

The regulatory requirements related to the content of the TS are in 10 CFR 50.36 which
requires that the TS include administrative controls. Administrative controls "are the provisions
relating to organization and management, procedures, record keeping, review and audit, and
reporting necessary to assure safe operation of the facility in a safe manner." The content of
the administrative controls section of TS is information that the Commission deems essential for
the safe operation of the facility that is ot aire d dequately covered by other regulations.
Accordingly, the staff has determine that administrative control requirements
that are specifically required under 10 CFR 50.36(c)(5) and which are not otherwise necessary
to obviate the possibility of an abnormal situation or event giving rise to an immediate threat to
the public health and safety, can be removed from administrative controls of TS and relocated
to licensee-controlled documents, such as the QA program where 10 CFR 50.54(a) provides
adequate regulatory control.

By letter dated December 12, 1995, NRC Administrative Letter (AL) 95-06, "Relocation of +«
Technical SpeciTication Administrative Controls Related to Quality Assurance," A'956- '~2
provided information regarding the relocation of TS administrative controls related to the QA
program to assist licensees in considering amendment requests for such relocations.

aft Palo Verde Nuclear Generating Station SE
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The licensee's lette +leveler 26 and 4997 a f February 12, 1998,
jfe~~to relocate QA re uire ents from the CTS to the QA program. he licens
propose orelocateth fbllowing: (1) ewewan auditrequir ments, including
require ents for th ED, CTS 6.2.3... 6.6.1.b, 6.8.1.g 8 j ..4, 6.13.b, 6.14.b, and .1
to CESAR Sec '3.4; (2) QA pro ural coverage, contr of procedures, procedur eviews

. nd proced e approval require nts contained in CT .5.2.1, 6.5.2.2, 6.5.2.4, 6...n, o 8 p,
6.8.2, 6 ., 6.8.4.b, 6.8.4.d...4.f, and 6.11 to th FSAR Section 13.5; and QA records
and cord retention req 'ents of CTS 6.10 6.14 to UFSAR Section .2.6.4. These

anges are in accor ce with AL 95-06, "R ocation of Technical S e 'ation Administrative
Controls Related t uality Assurance." he QA program is the logical program or plan for
these relocations because what is being relocated are QA requirements subject to the controls
imposed by Appendix B to 10 CFR Part 50 and 10 CFR 50,54(a).

As accepted in the NRC letter of January 30, 1992, the QA program for PVNGS is contained in
the UFSAR and not a stand-alone document. Other FSAR sections in addition to FSAR
Section 17.2 are part of the QA program. Therefore, to ensure that change control in 10 CFR
50.54(a) for the QA program is maintained, the licensee gdsia isting to UFSAR Section 17.2
of the other UFSAR sections contai ~Aprogram s
follows: ou,pstcL~ o5 ln

uF5ek ckapfcvl7 comm tkme<H

Changes o hequaiyassuran program escri ionin the FSA w'emade
in accor nce with 10CFR5 4(a). It should noted that FSAR ction 17.2
does ot contain all the lityassurance r uirements that are ubject to .

co rolin accordance th 10CFR50.54 . Additional secti s of th S that
tain uality ass nce requirement include:

Section 1.8 for commitments, alternatives, and exceptions to the quality
assurance regulatory guides and standards listedin Appendix 17.2B.

Table 3.2-1 and section 3.6 forinformation regarding the classification of
structures, systems, and components within the scope of the quality
assurance program.

Section 13.1 for the organizational structure and specific quality
assurance responsibi%'ties of the organizations addressed therein.

$0~ I 6leN W

Section 13.4 fo 'ertaining to reviews and audits.

Co~mi ~am
Section 13.5 fo 'ertaining to procedural coverage, control
ofprocedures, procedure reviews, and procedural approvals.

COrrt rrt i&ce g
Section 18.I.B.1 for Independent Safety Engineering (ISE)
providedin response to the recommendations ofNUREG-0737.

aft Palo Verde Nuclear Generating Station SE Enclosure 1
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The staff has reviewed the changes to the CTS sections listed in the previous table which were
relocated to the QA program as described above and determined that the incorporation of the
changes into the program are acceptable in that the program continues to satisfy the applicable
criteria of Appendix B to 10 CFR Part 50 and~tandard Review Plan Section 17 2 of NUREG
0800. There were no reductions in commitments for the QA provisions which were relocated
and any changes noted in the relocation of the above QA provisions were administrative or
editorial in nature. Based on the considerations discussed above and the fact that any
subsequent changes to the relocated QA provisions from the CTS will be controlled in
accordance with 10 CFR 50.54(a), the staff concludes that the relocations to the QA program
are acceptable and meet the regulations governing QA programs.

Given that the requirements in the QA program implement the regulations pertaining to the (1)
QA review and audit functions, (2) QA procedural coverage, control of procedures, procedure
reviews and procedure approval requirements, and (3) QA record and record retention
requirements, inclusion of these requirements in the CTS is not necessary to assure safe
operation of the facility. These requirements define an administrative framework to confirm that
plant activities have been properly conducted in a safe manner. They serve also to define a
program that provides senior level utilitymanagement with assessments of facility operation
and recommends actions to improve nuclear safety and reliability. Based upon the relocation of
these provisions to the QA program, it is not necessary to include redundant or additional
requirements in the TS administrative controls. A license condition willbe issued with th k&F
conversion to enforce the relocation of these QA requirements from the CTS into the QA KTS
program.

The licensee will continue to implement the QAP in accordance with the requirements of 10
CFR Part 50, Appendix B, and commitments to ANSI N18.7 as endorsed by Regulatory Guide
1.33, which provides appropriate controls for the approval of changes to the audit functions and
frequencies. Changes to the QA program are controlled in accordance with 10 CFR 50.54(a)
which requires prior staff approval before implementation of a program change if the change
constitutes a reduction in a program commitment. The staff concludes that this regulatory
requirement provides sufficient control for the QA requirements being removed from the CTS.

aft Palo Verde Nuclear Generating Station SE Enclosure 1
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Current T.S.
6.0 section

UFSAR section
(relocated)

Comments Program

6.2.3

6.2.3.1

6.2.3.2

6.2.3.3

6.2.3.4

6.2.3.5

6.4
6.4.1

6.5

6.5.1

6.5.1.1

6.5.1.2

6.5.1.3

6.5.1.4

6.5.1.5

6.5.1.6

13.4.4

13.4.4.1

13.4.4.2

13.4.4.3

13.4.4.5

13.4.4.4

1.8- RG 1.8
13.2.2
17.2App. B

13.4

13.4.2

13.4.2.1

13.4.2.2

13.4.2.3

13.4.2.4

13.4.2.5

13.4.2.6

Existing requirements; however not all are QA
requirements. UFSAR Sections 1.8 and 17.2
Appendix B are existing compliance matrixes
including RG 1.8 for Personnel Selection and
Training. UFSAR 13.2.2 in the training section is not
part of the QA program as described by the licensee.
In addition, Item LA.5 in the LA table also references
training and requaiification of licensed positions as
contained in 10 CFR Part 55.

QAP

QAP

QAP

QAP

QAP

QAP

QAP

OTHER

QAP

QAP

QAP

QAP

QAP

QAP

QAP

6.5.1.7 13.4.2.7 QAP

aft Palo Verde Nuclear Generating Station SE Enclosure 1
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Current T.S.
6.0 section

6.5.1.8

6.5.2

6.5.2.1

6.5.2.2

6.5.2.3

6.5.2.4

6.5.2.8

6.5.3

6.5.3.1

6.5.3.2

6.5.3.3

6.5.3.4 ) (<-'

6.5.3.5

6.5.3.5.a

6.5.3.5.b

6.5.3.5.c

6.5.3.5.d

6.5.3.5.e

6.5.3.5.f

6.5.3.5.g

6.5.3.5.h

6.5.3.5.i

6.5.3.5.j

UFSAR section
(relocated)

13.4.2.8

13.4.1
13.5.1

13.5.1.1

13.5.1.7

13.4.1.1

13.4.1.2
13.5.1.3

13.4.1.3

13.4.3

13.4.3.1

13.4.3.2

13.4.3.3

13.4.3. )

13.4.3.5
13.4.5

13.4.5.h

.13.4.5.i

13.4.5.j

13.4.5.a

13.4.5.p

13.4.5.o

13.4.5.o

13.4.5.k

13.4.5,k

13.4.5.d

Comments Program

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

aff Palo Verde Nuclear Generating Station SE Enclosure 1
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Current T.S.
6.0 section

6.5.3.5.k

6.5.3.6

6.5.3.7

6.5.3.8

6.5.3.9

6.5.3.10

6.6.1.b

6.7.1.a

6.7.1.b

6.7.1.c

6.8.1.g NOTE (1)

6.8.1.j

6.8.1.n

UFSAR section
(relocated)

13.4.5.k

13A.3.6

13.4.3.7

13.4.3.8

13.4.3.9

13.4.3.10

14.4.2.6.c
13.4.2.8

13.4.3.4.e

13.4.2.6.b/c

13.4.3.4.e/g

13.4.1.1.1,
13.4.2.6.h

13.4.5.k

2.5.4.13
Table 2.5-1 8,
13.5.2.2.K

Comments

UFSAR Section 13.4.2.8 is part of the QA plan.

Only offsite review committee (OSRC) 24 hour
notification.

Only PRB investigation of the TS violation and review
of the licensee event report (LER) required by ITS
2.2.5.

Only OSRC review of the TS violation and reportable
events requiring 24 hour written notification.

Only PRB review of changes to CPC addressable
constants.

ITS 5.5.1 and 5.5.4 require programs for the ODCM
and radioactive effluen monitoring. ITS 5.4.1.c
requires quality assurance procedures for
environmental and eNuent monitoring. UFSAR
Section 13.4.5.k only identifies Regulatory Guides
1.21 and 4.1 as the regulatory guidance'or the
environmental monitoring quality assurance program.
This UFSAR reference will be corrected to cite these
RGs for the eNuent controls program also.

Existing requirements are contained in UFSAR
Section 2.5, procedural coverage requirement are-
added at UFSAR Section 13.5.2.2.K. 15

Program

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

OTHER

QAP

OTHER

QAP

OTHER

QAP

QAP

+
~HE/Z

QAP in
UFSAR
Section
13.5.2.2.K

aft Palo Verde Nuclear Generating Station SE Enclosure 1
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Current T.S.
6.0 section

UFSAR section
(relocated)

Comments Program

6.8.1.o and NOTE 13.5.2.2.L

6.8.1.p and NOTE 13.5.2.2.M

QAP

QAP

6.8.2

6.8.3

6.8.4

6.8.4.a(audit)

6.8.4.a(1)

6.8.4.a(2)

6..4.b(audit)

6.8.4.c(audit)

6.8.4~daudi

6.8.4.e(audit)

6.8.4.f(audit)-

6.8.4.g(audit)

6.8.4.h(audit)

6.10

6.10.1

13.5.1.2
17.2.6.2.1.2

13.5.1.6

13.4.5

13.4.5.b

13.4.5.b

13.4.5.b

13.4.5.f

13.4.5.e

.b

13.4.5.c

13.4.5.a

13.4.5.k

13.4.5.k

1.8 - RG 1.88,
17.2B,
17.2.6.4

1.8- RG 1.88,
17.2B,
17.2.6.4.A

UFSAR Section 13.5.1.5 applies for the portion of the
CTS requiring that programs and procedures be
reviewed periodically as set forth in administrative
procedures.

pl'ogpoKR Atc.~efalned 4 Z'ri) doscribccf in Ltrs& l's 5', orconNiaeg fn o&ev bc+vl5eo. m&oNIcfire*wife, Rudjf rt vjave wlo o 9a uFsR i~ Pr
Audit requirement only is relocate .

Audit requirement only is relocated.

Audit requirement only is relocated.

Audit requirement only is relocated.

R~ck lkry~ <re~m4 oilll/ ls fe (oc.e 4 J,

Audit requirement only is relocated.

Audit requirement only is relocated.

Audit requirement only is relocated.

The audit requirement relocated to QA program
section in UFSAR; however, the entire CTS 6.8.4.h
section is also being relocated to a licensee-
controlled document outside the QA plan.

UFSAR accepts RG 1.88/ANSI N45.2.9 -1 974 as
existing requirements.

UFSAR accepts RG 1.88/ANSI N45.2.9 -1 974 as
existing requirements.

QAP

QAP

QAP ~~~
QAP

QAP

QAP

QAP

QAP

QAP

QAP

GAP

QAP

QAP

OTHER

QAP

QAP
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Current T.S.
6.0 section

6.10.1.a

6.10.1.b

6.10.1.c

6.10.1.d

6.10.1.e

6.10.1.f

6.10.1.g

6.10.1.h

6.10.2

6.10.2.a

6.10.2.c

6.10.2.d

6.10.2.e

6.10.2.f

6.10.2.g

6.10.2.h

6.10.2.i

6.10.2.j

6.10.2.k

6.10.2.1

6.10.2.m

6.10.2.n

UFSAR section
(relocated)

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A.1

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A.2

17.2.6.4.A.3

1.8- RG 1.88,
17.2B,
17.2.6.4.A

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A

17.2.6.4.A.4

17.2.6.4.A

17.2.6.4.A.5

17.2.6.4.A.6

17.2.6.4.A

17.2.6.4.A.7

17.2.6.4.A.8

17.2.6.4.A.9

Comments

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

UFSAR accepts RG 1.88/ANSI N45.2.9 -1974 as
existing requirements.

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

By reference to ANSI N45.2.9 - 1974, A.6

Program

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

QAP

J,8 (rA (.98)1 IV.C ki9
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Current T.S.
6.0 section

6.10.2.o

6.10.2.p

6.10.2.q

6.11/6.11.1

UFSAR section
(relocated)

17.2.6.4.A.10

'7.2.6.4.A.11

17.2.6.4.A.12

12.5.1,
13.5.2.2.A

Comments

Existing requirements 4o~ g~aceL~~ c4 ~

Program

QAP

QAP

QAP

QAP in
UFSAR
Section
13.5.2.2.A

6.13.b

6.14.a

6.14.b

6.15.1

Table 3.3-3 Action
'3

3/4.7.9 Bases

13.4.2.6.h

17.2.6.4.A.12

13.4.2.6.g

13.4.2.6.h

13.4.2.6.f

13.4.2.6.f

13.4.2.6.h

PRB review and acceptance of process control
program changes. The entire Section 6.13 is being
relocated to the QA program.

Record of reviews of ODCM changes.

PRB review of ODCM changes.

Only PRB review and acceptance of major changes
to the liquid, gaseous, and solid radwaste treatment
systems.

Action 2 is (1) place the inoperable channel in bypass
or trip within 1 hour, (2) review maintaining the
channel in this condition, and (3) the channel shall be
returned to operable status no later than the next cold
shutdown. UFSAR Section 13.4.2.6.f only covers the
second item. Only the PRB review was being
relocated.

Action 13 is (1) place the inoperable channel in
bypass or trip within 1 hour, (2) review maintaining
the channel in this condition, and (3) the channel
shall be returned to operable status no later than the
next cold shutdown. The second item, is removed
and technical changes are made to items 1 and 3.
UFSAR 13.4.2.6.f covers the second item.

PRB review and acceptance of snubber accessibility
and inaccessibility determinations. Only the PRB
review is being relocated.

QAP

QAP

QAP

QAP

OTHER

QAP

OTHER

QAP

OTHER

QAP

OTHER

aft Palo Verde Nuclear Generating Station SE Enclosure 1
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E. Relocated Entire CTS Specification

The Commission's Final Policy Statement states that LCOs and associated requirements that,
do not satisfy or fall within any of the four specified criteria in 10 CFR 50.36 may be relocated
from an existing TS (an NRC-controlled document) to appropriate licensee-controlled
documents. This section discusses the relocation of entire specifications within the CTS to
licensee-controlled documents, instead of relocating details from specifications in the CTS to
licensee-controlled documents which is discussed in previous Section D. These specification
requirements include LCOs, Action Statements (i.e., ACTIONS), and associated SRs. In
Appendix A to its application dated October 4, 1996, and its supplements, the licensee
proposed relocating such specifications from the CTS to the TRM (which is included in the
UFSAR by reference and thus controlled by 10 CFR 50.59). The staff has reviewed the
licensee's submittals, and finds that relocation of these requirements to the TRM is acceptable,
in that changes to these documents will be adequately controlled by 10 CFR 50.59. These
provisions will continue to be implemented by appropriate plant procedures (i.e., operating
procedures, maintenance procedures, surveillance and testing procedures, and work control
procedures).

The staff addressed the TS that may be relocated to licensee-controlled documents in Table 2
to Appendix C, Combustion Engineering Technical Specifications, in its letter of May 9, 1988, to
J. K. Gasper, Chairman, Combustion Engineering Owners Group (GEOG). The TS proposed
by the licensee to be relocated from the CTS to licensee-controlled documents are in
agreement with the staff's list in Table 2 of the letter.

The licensee, in electing to implement the specifications of the ISTS, also proposed, in
accordance with the criteria in the Final Policy Statement, to entirely remove certain TS from
the CTS and place them in licensee-controlled documents noted in Table R of the licensee's
submittals. Table R lists all specifications and specific CTS details that are relocated, based on
the Final Policy Statement, to licensee-controlled documents. Table R provides the following:
the CTS section number, the CTS LCO number, and the CTS LCO title. The NRC staff
evaluation of each relocated specification and specific CTS detail presented in Table R is
provided below. These evaluations may appear similar to others because, as for example'the
CTS 3.1.2.1 through 3.1.2.6 below, the specifications being removed from the CTS ail involve
boration of the RCS.

T 0 W I
g sP,/iZ ~

The requirements of CTS~3.1.2.1 and of Specifications 3.1.2.5a and 3.1.2.5b are being
relocated to the TRM. These requirements applied to boration systems and borated water
sources for shutdown, respectively. The LCO requires at least one of the boron injection flow
paths (i.e., spent fuel pool or refueling water tank) to be operable for Modes 5 and 6. Ifonly the
spent fuel pool (SFP) (i.e., Specification 3.1.2.5a) is operable, a flow path is required from the
SFP via a gravity feed connection and a charging pump to the RCS. Ifonly the refueling water
tank (RWT) (i.e., Specification 3.1.2;5b) is operable, a flow path is required from the RWT via
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either charging pump, a high-pressure safety-injection pump, or a low-pressure safety-injection
pump. Specifications 3.1.2.5a (SFP) and 3.1.2.5b (RWT) require (1) the SFP and the RWT
have a minimum borated water volume of 33,500 gallons; (2) a boron concentration be between
4000 and 4400 ppm boron; (3) a solution temperature is maintained between 60 and 180 F for
the SFP; andbetween 60 and 120 F forthe RWT.

gaa)
~Section 3.1llTS require'boration of the RCS when it is needed and boration would involve
one or more flow paths (including the pathways specified in the CTS specifications being
relocated) to inject borated water into the RCS, with appropriate charging pumps to provide the
necessary charging head. The boration subsystem is not assumed to be operable to mitigate
the consequences of a DBA or transient and is not assumed in the accident analysis. In case
of a malfunction of the chemical and volume control system (CVCS) (a boration subsystem)
which causes a boron dilution event, the automatic response, or the response required by the
operator, is to close the appropriate valves in the reactor makeup system. This action is
required before shutdown margin is lost and is not assumed to mitigate this event. Therefore,
the requirements in CTS 3.1.2.1 are not needed in the ITS, and may be relocated to a licensee-
controlled document outside of TS, because the Final Policy Statement criteria for including
them in the ITS has not been satisfied. The TRM is an acceptable licensee-controlled
document for this information. This relocation is acceptable.

2 L W sswbt V.I.Z-Z-<g /.z <-
J

The requirements of CTSQQl3.1.2.2 are being relocated to the TRM. This LCO requires that
at least two of the three boron injection flow paths be operable. The flow paths from the RWT
or SFP through a charging pump to the RCS are the following: (1) a gravity feed flow path
through valve CH-536, (2) a gravity feed flow pat)+rough vie CH-327, or (3) a gravity feed
flow path through valve CH-164. (jQ Section 3.5tTS require'adoration of the RCS when it is
needed and boration would involve one or more flow paths (including the pathways specified in
the CTS specifications being relocated) to inject borated water into the RCS, with appropriate
charging pumps to provide the necessary charging head. The boration subsystem is not
assumed to be operable to mitigate the consequences of a DBA or other transient and is not
assumed in the accident analysis. In case of a malfunction of the CVCS (a boration subsystem)
which causes a boron dilution event, the automatic response, or the response required by the
operator, is to close the appropriate valves in the reactor makeup system. This action is
required before shutdown margin is lost and is not assumed to mitigate this event. Therefore,
the requirements in CTS 3.1.2.2 are not needed in the ITS, and may be relocated to a licensee-
controlled document outside of TS, because the Final Policy Statement criteria for including
them in the ITS has not been satisfied. The TRM is an acceptable licensee-controlled
document for this information. This relocation is acceptable.

T 1 N P - H T
,I.z.. ~nc( + I ~

The requirements of CTS 3.1.2.3 aAd 3.1.2.1 are being relocated to the TRM. This CTS LCO
3.1.2.3 requires that at least one charging pump or one high-pressure safety injection pump or
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one low-pressure safety injection pump, in a boron injection flow path to the RCS specified in
CTS 3.1.2.1 and capable of being powered from an operable emergency power source, must
be operable. CTS 3.1.2.1 requires one of the following two flow paths must be operable: (1) if
only the SFP is operable (in accordance with CTS 3.1.2.5a), then a flow path is required from
the SFP via a gravity feed connection and a charging pump to the RCS and (2) ifonly the RWT
is operable (in accordance with CTS 3.1.2.5b) then a flow path is required from the RWT via
either a charging pump, a high-pressure safety- injection pump, or a low-pressure safety-
injection pump. CTS 3.1.2.5a (for the SFP) and 3.1.2.5b (for the RWT) requires the following
for operability: (1) the SFP and the RWT have a minimum borated water volume of 33,500
gallons; (2) a boron concentration of between 4000 and 4400 ppm boron; and (3) a solution
temperature between 60 and 180 F for the SFP and a,solution temperature between 60 and

'20Fforthe R

(/@Section 3.1 ITS require boretion of the RCS when it is needed end boretion would involve
one or more flow paths (including the pathways specified in the CTS specifications being
relocated) to inject borated water into the RCS, with appropriate charging pumps to provide the
necessary charging head. The boration subsystem is not assumed to be operable to mitigate
the consequences of a DBAor other transient and is not assumed in the accident analysis. In
case of a malfunction of the CVCS (a boration subsystem) which causes a boron dilution event,
the automatic response, or that required by the operator, is to close the appropriate valves in
the reactor makeup system. This action is required before shutdown margin is lost and is not
assumed to mitigate this event. Therefore, the requirements in CTS 3.1.2.3 are not needed in
the ITS, and may be relocated to a licensee-controlled document outside of TS, because the
Final Policy Statement criteria for including them in the ITS has not been satisfied. The TRM is
an acceptable licensee-controlled document for this information. This relocation is acceptable.

T 3 1.2 4 HARGIN PUMP - E TIN
and. g.t.z,-+

The requirements of CTS 3.1.2.4 are being relocated to the TRM. The specification requires
that at least two charging pumps are rpguired to by,operable in Modes 1 through 4 for boration
and reactivity control. CSection 3.$ ITS requirWoration of the RCS when it is needed and
boration would involve one or moi'e flow paths to inject borated water into the RCS, with
appropriate charging pumps to provide the necessary charging head. The boration subsystem
is not assumed to be operable to mitigate the consequences of a DBA or other transient and is
not assumed in the accident analysis. In case of a malfunction of the CVCS (a boration .

subsystem) which causes a boron dilution event, the automatic response, or the response
required by the operator, is to close the appropriate valves in the reactor makeup system. This
action is required before shutdown margin is lost and is not assumed to mitigate this event.
Therefore, the requirements in'CTS 3.1.2.4 are not needed in the ITS, and may be relocated to
a licensee-controlled document outside of TS, because the Final Policy Statement criteria for
including them in the ITS has not been satisfied. The TRM is an acceptable licensee-controlled
document for this information. This relocation is acceptable,
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requirements of CTS'3.1.2.5~are eing relocated to the TRM. The specification requires a
minimum of one of the foll wing borated water sources (SFP or RWT) to be operable. The
LCO requires (1) the SFP the RWT to have a minimum borated water volume of 33,500
gallon, (2) a boron concentration of between 4000 and 4400 ppm boron; and (3) a solution or
temperature is maintained between 60 F and 180 F be maintained for the SFP~ etween
60 and 120 F for the RWT. The requirements on the flow paths are in CTS 3.1.2.1 and
3.1.2.2, and these specifications are also being relocated to the TRM as discussed above.

v
~Section 3.1 ITS require boration of the RCS when it is needed and boration would involve
one or more flow paths to inject borated water into the RCS, with appropriate charging pumps
to provide the necessary charging head. The boration subsystem is not assumed to be
operable to mitigate the consequences of a DBAor other transient and is not assumed in the
accident analysis. In case of a malfunction of the CVCS (a boration subsystem) which causes
a boron dilution event, the automatic response, or the response required by the operator, is to
close the appropriate valves in the reactor makeup system. This action is required before
shutdown margin is lost and is not assumed to mitigate this event. Therefore, the requirements
in CTS 3.1.2.5 are not needed in the ITS, and may be relocated to a licensee-controlled
document outside of TS, because the Final Policy Statement criteria for including them in the
ITS has not been satisfied. The TRM is an acceptable licensee-controlled document for this
information. This relocation is acceptable.

+4 d 5FP an< PcftJT

each

I T 2. B RATED WATER S URGES - OP TIN
aftd vs-I~-6 4 ~ >P a4 ai goo f

The requirements of CTS 3.1.2.6'are being relocated to the T . is includes Figure 3.1-1 on
minimum borated water volumes. This specification require borated
water sources to be operable.: ) the SFP.and the RWT to have

aS a minimum borated water voume,; ( a boron concentration of between 4000
<P~'t and 4400 ppm boron; and (3) a solution temperature between 60 and 180 'F be maintained for

the SFP and be een 60 and 120 'F for the RWT.
3. i-I o4'

Section 3.1 tTS require boration of the RCS when it is needed and boration would involve
one or more flow paths to inject borated water into the RCS, with appropriate charging pumps
to provide the necessary charging head. The boration subsystem is not assumed to be
operable to mitigate the consequences of a DBA or other transient and is not assumed in the
accident analysis. In case of a malfunction of the CVCS (a boration subsystem) which causes
a boron dilution event, the automatic response, or the response required by the operator, is to
close the appropriate valves in the reactor makeup system. This action is required before
shutdown margin is lost and is not assumed to mitigate this event. Therefore, the requirements
in CTS 3.1.2. re not needed in the ITS, and may be relocated to a licensee-controlled
document outside of TS, because the Final Policy Statement criteria for including them in the
ITS has not been satisfied. The TRM is an acceptable licensee-controlled document for this
information. This relocation is acceptable.

~~ +.i,z,.k 4~~ sFP
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Table 3.3-1 lists the reactor protective instrumentation channels and sses, and Item 1.D is
the supplementary protection system for pressurizer high pres ~ The requirements in CTS
3.3.1 on operability, actions, and surveillances for the high pressure channel are being
relocated to the TRM. This channel is a supplementary protection channel because it
augments the reactor protection against overpressurization by using a separate and diverse trip
logic from the reactor protection system for initiation of a reactor trip. This supplementary
protection system is not part of the primary success path in the mitigation of a DBAor transient,
and this requirement is not essential for responding to a DBA or other transient. Therefore, the
requirements Table 3.3.1 Item I.D are not needed in the ITS, and may be relocated to a
licensee-controlled document outside of TS, because the Final Policy Statement criteria for
including them in the ITS has not been satisfied. The TRM is an acceptable licensee-controlled
document for this information. This relocation is acceptable.

T 3 1 ABL 3- 0 I -1 And clctdetjuly(p A'f

Table 3.3-6 lists the radiation monitoring instrumentation channels, and Item 1.A is the fuel
pool area radiation monitor (RU-31). The requirements in CTS 3.3.6 on operability, actions,
and surveillances for this monitor are being relocated to the TRM. This radiation monitor is
located in the SFP area and is used to monitor radiation

~~ci~Pts specified limits. This monitor is part of the actuation of the fuel building essential
ventilation system; however, the radiological dose consequences of a fuel handling accident
outside containment have been calculated both with and without the use of the fuel building
essential ventilation system, and both are less than one-third of the 10 CFR Part 100 limits.
Therefore, this monitor is not used to mitigate a DBA or transient and is not assumed in the
safetyanalysis. The SFP mits o no represen iniia con iion assumptions o anacci en
ana ysis. Ithough these imi epresent operating restrictions and Criterion 2 of the

o l~w/~'p
Commission's Final Policy Statement criteria for including requirements in the ITS includes
operating restrictions, Criterion 2 applies only to those operating restrictions required to
preclude analyzed accidents. Therefore, the Final Policy Statement criteria for including the
requirements in the ITS is not met. The TRM is an acceptable licensee-controlled document for
this information. This relocation is acceptable.

1 AB - I aca4 alaVm a+
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Table 3.3-6 lists the radiation monitoring instrumentation channels, and Item 1.B is the new fuel
area radiation monitor (RU-19). The requirements in CTS 3.3.6 on operability, actions, and
surveillances for this monitor are being relocated to the TRM. The new fuel area radiation
monitor is located in the new fuel area and is used to monitor radiation in the area~aeeQ

its specified limits. There are no automatic functions that are
performed by this monitor, and it is not used to mitigate a DBAor other transient or assumed in
a safety analysis. The new fuel area imits do not represent initial condition assumptions of an
UFSAR accident analysis. Although t ese limits epresent operating restrictions and Criterion 2
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of the Commission's Final Policy Statement criteria for including requirements in the ITS
includes operating restrictions, Criterion 2 applies, only to those operating restrictions required
to preclude analyzed accidents. Therefore, the Final Policy Statement criteria for including the
requirements in the ITS is not met. The TRM is an acceptable licensee-controlled document for
this information. This relocation is acceptable.

1 BL
-4 B
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Table 3.3-6 lists the radiation monitoring instrumentation channels, and Item 1.E is the main
steam radiation monitors (RU-139 A8 B and RU-140 A8 B). The requirements in CTS 3.3.6 on
operability, actions, and surveillances for this monitor are being relocated to the TRM. The
main steam area radiation monitors are used to indicate when radiation in the area has
exceeded its specified imits. There are no automatic function~erformed by these
monitors, and they are not used to mitigate a DBA or other transient or assumed in a safety
analysis. These area limits do not represent initial condition assumptions of a UFSAR accident
analysis. t oug t es imit epresen .operating restrictions and Criterion 2 of the c~wlg
Commission's Final Policy Statement criteria for including requirements in the ITS includes
operating restrictions, Criterion 2 applies only to those operating restrictions required to
preclude analyzed accidents. Therefore, the Final Policy Statement criteria for including the
requirements in the ITS is not met. The TRM is an acceptable licensee-controlled document for
this information. This relocation is acceptable.

BL 33- I E DE G TE

Table 3.3-6 lists the radiation monitoring instrumentation channels, and Item 3 is the channels
for the post accident sampling system (PASS): The requirements in CTS 3.3.6 on operability,
actions, and surveillances for the radiation monitoring instrumentation channels in PASS are
being relocated to the TRM. The PASS is used to obtain primary coolant and sump samples
following an accident, and could be used to indicate ifthe RCS is outside its limits; however,
there are no DBA or other transient analyses which take credit for the system. Although these
limits could represent operating restrictions and Criterion 2 of the Commission's Final Policy
Statement criteria for including requirements in the ITS includes operating restrictions, Criterion
2 applies only to those operating restrictions required to preclude analyzed accidents.
Therefore, the Final Policy Statement criteria for including the requirements in the ITS is not
met. The TRM is an acceptable licensee-controlled document for this information. This
relocation is acceptable.

I DETE
Of fats P,3,P,> and

The requirements for the incore detectors are being relocated to the TRM. The incore
detectors are required to ensure that measurements obtained accurately represent the spatial
rieutron flux distribution in the core. Although the incore detectors are used by the non-safety-
related computerized monitoring system in reactor-related LCOs, they are not relied upon in the
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accident analysis, and no DBA or other transient analysis that takes credit for the incore
detectors. Although the system could impose operating restrictions because of its use in some
LCOs and Criterion 2 of the Commission's Final Policy Statement criteria for

including'equirements

in the ITS includes operating restrictions, Criterion 2 applies only to those
operating restrictions required to preclude analyzed accidents. Therefore, the Final Policy
Statement criteria for including the requirements in the ITS is not met. The TRM is an
acceptable licensee-controlled document for this information. This relocation is acceptable.

S BLE -7 E C N
in c~s 'o.si3 3@+ 3,3i4,i q~d +,3.'E.3„,z.

The re u'~nt for the seismic monitoring instrumentation listed in Table 3.3-7
are being relocated to the TRM. This

instrumentation ensures that sufficient capability is available to promptly determine the
magnitude of a seismic event and evaluate the response of those features important to safety.
This capability is required to permit comparison of the measured response to that used in the
design basis for the facility to determine ifthe plant must be shut down pursuant to Appendix A
of 10 CFR Part 100. Since this determination is performed after an event has occurred, it has
no bearing on the mitigation of any DBA and is not assumed in the safety analysis. Therefore,
this requirement is not essential for responding to a DBA or other transient, and, in accordance
with the Commission's Final Policy Statement does not have to be included in the ITS. The
TRM is an acceptable licensee-controlled document for this information. This relocation ist acceptable.

CS 3 BL - E 0 I

an]
( 3-5

in C.rs 5pQ p,p 4,n J. +3.3,$
The requiremynts on e meteorological monitoring instrumentation channels and the channels
listed in TablW.3-8 re being relocated to the TRM. This instrumentation ensures that
sufficient meteorological data are available for estimating potential radiation doses to the public
as a result of routine or accidental release of radioactive effluents from the units to the
atmosphere. This instrumentation is not used as an input assumption for any DBA, does not
mitigate any event, and is not assumed in the safety analysis. Therefore, the requirements are
not essential for responding to a DBA or other transient, and, in accordance with the
Commission's Final Policy Statement does not have to be included in the ITS. The.TRM is an
acceptable licensee-controlled document for this information. This relocation is acceptable.

ID IN
in CX5 3 '3 3.4 ~net Y,S.'3,(

The requirement for ce ain post-acciden monitoring instrumentation (PAMI) used to follow the
course of an accident are being relocated to the TRM. Each individual instrumentation has a
specific purpose; however, the general purpose for PAMI is to provide sufficient information to
confirm an accident is processing as predicted (e.g., automatic safety systems are performing
properly and deviations from the expected accident course are minimal).
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The application of determini tic selection criteria to post-accident monitoring instrumentation is
documented in a letter dated May 9, 1988, from T. E. Murley (NRC) to J. K. Gasper (CEOG).
The NRC staff position was t at the table of post-accident monitoring instrumentation in the TS
should contain, on a plant-sp cific basis, the RG 1.97 Type A instrumentation s ecified in the

E on RG 1.97, and RG 1.97 Category 1 instruments
Accordingly, this position has been applied to the PVNGS RG 1.97 instruments. Those
instruments meeting the criteria are retained in ITS. The instruments not meeting the criteria
may be relocated from the CTS to licensee-controlled documents.

The CTS RG 1.97 Type A variables are the following: (1) Containment Pressure, (2) Reactor
Coolant Outlet Temperature - T hot (Wide Range), (3) Reactor Coolant Inlet Temperature - T.
cold (Wide Range), (4) Reactor Coolant System Pressure - Wide Range, (5) Pressurizer Water
Level, (6) Steam Generator Pressure, (7) Steam Generator Water Level - Wide Range, (8)
Reactor Coolant System Subcooling Margin Monitor, and (9) Combustible Gas Control-
Hydrogen Monitors.

Additional CTS RG 1.97 Category 1 variables include the following: (1) Neutron Flux Monitor-
Power Range, (2) Containment Water Level - Wide Range, (3) Core Exit Thermocouples, (4)
Reactor Vessel Water Level, (5) Containment Area Radiation - High Range, (6) Condensate
Storage Tank Water Level, (7) Primary Coolant ActivityLevel, and (8) Containment Isolation
Valve Position.

The variables in the CTS that are not RG 1.97 Type A or Category 1 are the Refueling Water
Storage Tank Water Level, Pressurizer Safety Valve Position Indication, Containment Water
Level - Narrow Range, and Auxiliary Feedwater Flow Rate. It is the requirements for this
instrumentation that is being relocated to a licensee-controlled document. This post-accident
monitoring instrumentation in the CTS 3.3.3.6, and Tables 3.3-10 and 4.3-7, are not risk-
significant because the variables they monitor do not qualify as a Type A or Category 1 variable
(i.e., a variable that is important to safety, or needed by the operator so that the operator can
perform necessary manual actions). This instrumentation is not used to indicate status of, or
monitor a process variable, design feature, or operating restriction that is an initial condition of a
DBA or transient. Because the selection criteria in the Final Policy statement has not been
satisfied for these non-RG 1.97 Type A or Category 1 variable instruments, the LCOs and SRs
for these instrumentation may be relocated to a licensee-controlled document outside the ITS.
This relocation is acceptable.

S 7 T I MNTT N , K3.3,7

The requirements for the loose-parts detection instrumentation, as specified in CTS 3.3.3.7 and
Table 3.3-1 1., are being relocated to the TRM. This instrumentation ensures the capability to
detect loose metallic parts in the reactor primary system, and avoid or mitigate damage to
primary system components from the loose parts. The instrumentation is not required for a
DBA and is not assumed in the accident analysis. The instrumentation does not indicate status
of, or monitor a process variable, design feature, or operating restriction that is an initial
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condition of a DBAor transient. Therefore, this instrumentation is not essential for responding
to a DBA or other transient. Because the selection criteria in the Final Policy statement has not
been satisfied for the instrumentation, the LCOs and SRs for the instrumentation may be
relocated to a licensee-controlled document outside the ITS. The TRM is an acceptable
licensee-controlled document. This relocation is acceptable.

P V

+ W. 3.~.i, 4.4.~.~.~, a~d %V..~,z.g
<n c.rS Sr9,'3,'z

The requirement o have both auxiliary spray valves operable and the SRs o determine
operability are being relocated to the TRM. The auxiliary spray valves are used to depressurize
the RCS by cooling the. pressurizer steam space. The valves can be used as a backup for
recovery from a steam generator tube rupture event or from a small break loss-of-coolant
accident (LOCA); however, tge valves are not the primary success path for mitigating these
types of accidentsitbaitla4"not reliable upon aii conditions. The auxiliary spray valves are not
required for a DBA and are not assumed in the accident analysis. The valves are not used to
indicate status of, or monitor a process variable, design feature, or operating restriction that is
an initial condition of a DBA or transient. Therefore, the valves are not essential for responding
to a DBA or other transient. Because the selection criteria in the Final Policy statement has not
been satisfied for the auxiliary spray valves, the LCO and SRs for the valves may be relocated
to a licensee-controlled document outside the ITS. The TRM is an acceptable licensee-
controlled document. This relocation is acceptable.

S B
, ca.s.s

The requirements on the explosive gas monitoring instrumentation in CTS 3.3.3.8 and Table
3.3-12 are being relocated to the TRM. This instrumentation is provided for monitoring and
controlling potentially explosive gas mixtures'in the Gaseous Radwaste System. The
instrumentation provides no automatic action and is not required for any DBA. The
instrumentation does not indicate status of, or monitor a process variable, design feature, or
operating restriction that is an initial condition of a DBA or transient. Therefore, this
instrumentation is not essential for responding to a DBA or other transient. Because the
selection criteria in the Final Policy statement has not been satisfied for the instrumentation, the
LCOs and SRs for the instrumentation may be relocated to a licensee-controlled document
outside the ITS. The TRM is an acceptable licensee-controlled document. This relocation is
acceptable.

B-RSCS +Q.&

The requirements on RCS water chemistry in CTS 3.4.6 and Table 3.4-2 are being relocated to
the TRM. Poor RCS coolant chemistry contributes to the long-term degradation of system
materials of construction and the water chemistry is monitored to reduce the possibility of
failures in the RCS pressure boundary caused by corrosion. However, the chemistry
monitoring activity is for long-term preventive purposes rather than of immediate importance to
the plant operator. Although the limits on water chemistry represent operating restrictions and
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Criterion 2 of the Commission's Final Policy Statement criteria for including requirements in the
ITS includes operating restrictions, Criterion 2 applies only to those operating restrictions
required to preclude analyzed accidents. Therefore, the Final Policy Statement criteria for
including these requirements in the ITS is not met. The TRM is an acceptable licensee-
controlled document for this information. This relocation is acceptable.

CTS 4

The requirements in CTS 3.4.8.2 to limit maximum heatup rate (of 200 F per hour) and
maximum coo!down rate (of 200 F per hour) of the pressurizer, and the associated SRs, are
being relocated to the TRM. The pressurizer heatup and cooldown rate limits are to prevent
non-ductile failure of the pressurizer and ensure compatibility of operation with the fatigue
analysis performed. The limits meet the requirements given in the ASME Boiler and Pressure
Vessel Code, Section III, Appendix G and are consistent with the PVNGS structural anatysiq> jt, however,
these limits do not represent initial condition assumptions of any accident analysis. Although
rate limits represent operating restrictions and Criterion 2 of the Final Policy Statement includes
operating restrictions, Criterion 2 applies only to those operating restrictions required to
preclude analyzed accidents. Therefore, the Final Policy Statement criteria for including these
requirements in the ITS is not met. The TRM is an acceptable licensee-controlled document for
this information. This relocation is acceptable.

T .4 T T A N

The requirement in CTS 3.4.9 for the structural integrity of ASME Code Class 1, 2, and 3
components to be maintained in accordance with SR 4.4.9, and the SR, are being relocated to
the TRM. The inspection programs for ASME Code Class 1, 2, and 3 components ensure that
the structural integrity of these components will be maintained throughout the life of the
components. These components are monitored so that the possibility of component structural
failure does not degrade the safety, functions of the systems the components are in. This
monitoring activity is of a preventive nature rather than a mitigative nature, and CTS 3.4.9 is
directed more toward prevention of component degradation and continued long term
maintenance of acceptable structural conditions. This specification is not necessary to ensure
immediate operability of safety systems needed to mitigate accidents. It prescribes inspections
performed during unit shutdown and is not essential for responding to a DBA or other transient.
Because the selection criteria in the Final Policy statement has not been satisfied for structural
integrity, the LCO and SRs for the valves may be relocated to a licensee-controlled document
outside the ITS. The TRM is an acceptable licensee-controlled document. This relocation is
acceptable.

A YT 4 E
gn4 V"f I~

The requirements on the RCS reactor he'ad vent path in CTS 3.4.10 are being relocated to the
TRM. The pressurizer vent path is the credited vent path for the steam generator tube rupture
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DBA nd this vent path satisfies Criterion 3 of 10 CFR 50.36 and, therefore, must be retained in
the The reactor head vent path is manually operated to exhaust non-condensable gases
from the reactor vessel head to prevent these gases from inhibiting natural circulation core
cooling following any event; however, operation of the reactor head vents is not assumed in any
safety analysis. The operation of these vents is included as part of operator actions after an
event has occurred, and only if there is indication that natural circulation is not occurring.
Because the selection criteria in the Final Policy statement has not been satisfied for the reactor
vessel head vent path, the LCO and SRs for the vent path may be relocated to a licensee-
controlled document outside the ITS. The TRM is an acceptable licensee-controlled document.
This relocation is acceptable.

CT
in'.rabt

The'requirements in CTS 3.6.4.3 and SR 4.6.4.3 on the hydrogen purge cleanup system
(HPCS) are being relocated to the TRM. The HPCS is not the primary method of limiting
hydrogen with containment following a LOCA. The hydrogen recombiners are the primary
method; however, CTS 3.6.4.2 on hydrogen recombiners allows one hydrogen recombiner to

e indefinitely as long as the requirements of CTS 3.6.4.3 are met. With this provision
for using the HPCS in CTS 3.6.4.2, the HPCS would be a backup to the hydrogen recombiners.
In the ITS 3.6.7 on hydrogen recombiners, however, the ITS require an inoperable hydrogen
recombiner(s) to be restored to operable status within 30 days and does not permit the use of
the HPCS to allow an inoperable recombiner to remain inoperable. Therefore, in the ITS, the
HPCS would no longer be required for containment hydrogen control and the HPCS would not
be part of the primary success path for any DBAor other accident. Based on this, the HPCS
does not meet the criteria in the Final Policy Statement for inclusion in the ITS, and the
requirements in CTS 3.6.4.3 and SR 4.6.4.3 do not have to be included in the ITS and can be
relocated to a licensee-controlled document outside the CTS. The TRM is an acceptable
licensee-controlled document and the relocation is acceptable.

C 3 2 A E 0 E E E I ITT

The requirements in CTS 3.7.2, including SR 4.7.2, are being relocated to the TRM. The limits
on the steam generator pressure and temperature ensure that pressure-induced stresses irt the
steam generators do not exceed the maximum allowable fracture toughness stress limits which
will prevent steam generator brittle fracture; however, these limits do not represent initial
condition assumptions of any steam generator accident analysis. Although these limits
represent operating restrictions on the steam generators and Criterion 2 of the Final Policy
Statement includes operating restrictions, Criterion 2 applies only to those operating restrictions
required to preclude analyzed accidents and transients. Therefore, the Final Policy Statement
criteria for including these requirements in the ITS is not met. The TRM is an acceptable
licensee-controlled document for this information. This relocation is acceptable.
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SN BBER

The requirements in CTS 3.7.9 and SR 4.7.9, including Table 4.7-2 and Figure 4.7-1, for
hydraulic and mechanical snubbers are being relocated to the TRM. Snubbers are designed to
allow thermal expansion of piping systems during normal operation while limiting movement
during seismic events or other transients. A snubber failure is not an initial condition of any
DBA or transient, and there are no analyses in the UFSAR which evaluate the consequences of
such failures. Snubbers are not part of the primary success path in the mitigation of a DBA or
transient. Snubbers are not used to indicate status of, or monitor a process variable, design
feature, or operating restriction that is an initial condition of a DBA or transient. Therefore, the

are not essential for responding to a DBA or other transient. Because the selection
criteria in the Final Policy statement has not been satisfied for snubbers, the LCO and SRs for
snubbers may be relocated to a licensee-controlled document outside the ITS. The TRM is an
acceptable licensee-controlled document. This relocation is acceptable.

TS 7 E ED MN T

The requirements on seal source contamination in CTS 3.7.10, and SRs 4.7.10.1 and 4.7.10.2
are being relocated to the TRM. The limitations on removable contamination from sealed
sources are based upon 10 CFR 70.39(c) limits for plutonium and ensure that leakage from
these sources will not result in exceeding allowable limits if ingested or inhaled. Those li;i'iils
are not related to safe operation of the'units, and are not required to mitigate the conseq;.';-nr s
of any DBA or other transient. Although these limits represent operating restrictions on tl e
sealed sources and Criterion 2 of the Final Policy Statement includes operating restri~tio!ss.
Criterion 2 applies only to those operating restrictions required to preclude analyred;sue <le;iis
and transients. Therefore, the Final Policy Statement criteria for including these requireine.its
in the ITS is not met. The TRM is an acceptable licensee-controlled document for this
information. This relocation is acceptable.

S

The requirements in CTS 3.8.1.2 and SR 4.8.1.2 for the cathodic protection system are being
relocated to the TRM. The cathodic protection system (CPS) is associated with the diesel
generator fuel oil storage system that resides underground; however, the system is nol tak'n
credit for in any DBAor other transient. The system is not part of the primary success oatn in
the mitigation of a DBA or transient. It is not used to indicate status of, or monitor a process
variable, design feature, or operating restriction that is an initial condition of a DBA or transient.
Therefore, the system is not essential for responding to a DBA or other transient. Because the
selection criteria in the Final Policy statement has not been satisfied for the CPS, the I.CO and
SRs for cathodic protection may be relocated to a licensee-controlled document outsid tne
ITS. The TRM is an acceptable licensee-controlled document. This relocation is acceptable.

k
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DKEGRS,
E T D

The requirements in CTS 3.8.4.1 and SR 4.8.4.1 for containment penetration conductor
overcurrent protection (CPCOP) devices is being relocated to the TRM. The primary and
backup CPCOP devices prevent degradation of electrical penetrations and penetration
conductors by de-energizing the affected circuit when an overcurrent condition exists and

nsure the pressure integrity of the containment penetration through which the circuit passes.
Containment penetration degradation should be identified during containment leak rate tests
nerrormed in accordance with 10 CFR Part 50, Appendix J. No DBA or other transient takes
credit for these devices and the devices are not part of the primary success path in the
mitigation of a DBA or transient. The devices are not used to indicate status of, or monitor a
pr cess variable, design feature, or operating restriction that is an initial condition of a DBAor
'.rar:sient Tlterefore, the devices are not essential for responding to a DBA or other transient.

ii selection criteria in tho Final Policy statement has not been satisfied for the
i;PC. )P .!evicts, the I.CO and SRs for the devices may be relocated to a licensee-controlled
. lo;; nent outside ti;e ITS. I he testing and maintenance of the devices can be adequately
::oi'i'rf!iir!by lhe 'I RMi, a lii~.nsee-controlled document. This relocation is acceptable.

i I'i D,U.4.2 QOJQ@.Q+g~'1'ED V~I VES HERMA VE D P C
8~PASS DP/IVER

ND

"I<.-':i''ii~Ants iii ( I"~ 3.i3. I 2 and SP. 4.8.4.2.1 for motor-operated valves thermal overload
. )i.' 'i'.l<: I <ri(I byfJi: s tlnvlcns ''s being relocated to the TRM. The thermal overload protection
:i i...',».;:.::.; i.'i~. icos i.:. i e that iho devices will not prevent safety-related motor-operated
~3l ~:..".: iiom peif;in~ii>g I!; . safety function during an accident. No DBA or other transient

'.,''~:;-di< foi (n«:;::~ de~'ices and lhe devices are not part of the primary success path in the
»I „.:.i..ir of a DBA oi »r',insi;nt. Tl',e devices are not used to indicate status of, or monitor a

:ii .".e";-. ~ .riable, design f~'.at jr, or operating restriction that is an initial condition of a DBA or
're; ...»t. T'iii;rr.,'i'.io, the rl .vices are riot essential for responding to a DBA or other transient.
Becau;o tile selection criteria in the Final Policy statement has not been satisfied for the
CPCOP devices, tlio LCO and SRs for the devices may be relocated to a licensee-controlled
docun:ent oul.ide'the ITS. Tive testing and maintenance of the devices can be adequately
:.r>n'lii.rl by ti e 'I RM, a lice»"ee-controlled document. This relocation is acceptable.

i: .i;).o, 0&;gYQfvl4

'I l 'o~iu:ieniu»ts in O'I'8 3.9.3 and SR 3.9.3 on the decay time that the reactor must be
subcritir~l beforo there is movement of irradiated fuel in the reactor core are being relocated to
!he l'RM. I his LCO requires 100 hours to elapse to allow the radioactive decay of the short-
lived fission products. The screening criteria for including the requirements in the ITS have
been satisfied for Criterion 2 since decay time is consistent with the assumptions used in an
accident analysis; however, the activities necessary to be performed at PVNGS before
commencing movement of irradiated fuel ensure that 100 hours of subcriticality will elapse
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before there is movement of irradiated fuel in the core. Therefore, the decay time LCO and
SRs may be relocated to a licensee-controlled document outside TS, because the Final Policy
Statement criteria have not been satisfied. The TRM is an acceptable licensee-controlled
document and the relocation is acceptable.

The requirements in CTS 3.9.5 and SR 4.9.5 to maintain direct communications between the
control room and personnel at the refueling station during refueling are being relocated to the
TRM. Communications between the control room and personnel performing core alterations
are maintained to ensure prompt notification of significant changes in the plant status or core
reactivity condition during refueling. Additionally, these communications allow for coordinating
activities that require interactions between control room and containment personnel. However,
no credit is given for this communication in a DBA or other accident. Therefore, this
communication is not essential for responding to a DBA or other transient. Because the
selection criteria in the Final Policy statement has not been satisfied for this communication, the
LCO and SRs for such communication may be relocated to a licensee-controlled document
outside the ITS. The TRM is an acceptable licensee-controlled document. This relocation is
acceptable.

CTS . 6 REFUELIN N

The requirements in CTS 3.9.6 and SR 4.9.6.1 for the refueling machine, to ensure a minimum
capacity of 3590 pounds and an overload cutoff limit of no more than 1600 pounds, are being
relocated to the TRM. Administrative controls exist to ensure that the equipment used to
handle fuel within the reactor pressure vessel willfunction as designed and that the equipment
has sufficient load capacity for handling fuel assemblies or control rods or both. The refueling
machine is designed with interlocks to provide overload limits to prevent damage to refueling
equipment and fuel assemblies. These limits are not taken credit for to mitigate the
consequences of a DBA; nor do these limits represent initial condition assumptions of an
accident analysis. Although these limits represent operating restrictions and Criterion 2 of the
Final Policy Statement includes operating restrictions, Criterion 2 applies only to those
operating restrictions required to preclude analyzed accidents and transients. Therefore, the
Final Policy Statement criteria for including these requirements in the ITS is not met. The TRM
is an acceptable licensee-controlled document for this information. This relocation is
acceptable.

AV L- L OL E D

The requirements in CTS 3.9.7 and SR 4.9.7 for the SFP crane limits are being relocated to the
TRM. CTS 3.9.7 restricts loads in excess of 2000 pounds not to travel over fuel assemblies in
the SFP to limit the effect of a dropped load to (1) the gap radioactivity from a single irradiated
fuel assembly and (2) no critical array from any possible distortion of the fuel in the SFP racks.
The administrative monitoring of loads moving over the fuel storage racks serves as a backup
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to the crane interlocks and physical stops in SR 4.9.7. Alth ugh CTS 3.9.7 supports the
maximum refueling accident assumption in the DBA, th travel limits are not monitored
and controlled during operation; they are checked on a periodic basis to ensure their operability.
Although this limit represents operating restrictions and Criterion 2 of the Final Policy Statement
includes operating restrictions, Criterion 2 applies only to those operating restrictions required
to preclude analyzed accidents and transients. Therefore, the Final Policy Statement criteria for
including these requirements in the ITS is not met. The TRM is an acceptable licensee-
controlled document for this information. This relocation is acceptable.

The requirements in CTS 3.9.12 and SR 4.9.12 for the fuel building essential ventilation system
(FBEVS) are being relocated to the TRM. The FBEVS reduces the radiological consequences

'f

a fuel handling accident by using high-efficiency particulate air filters and charcoal absorbers.
crt~he-a re. The

radiologica consequences o a uel an ing accident outside the containment have been
calculated both with and without the use of the fuel building essential ventilation system, and
both are less than one-third of the 10 CFR Part 100 limits. The FBEVS is not part of the
primary success path in the mitigation of a DBA or other transient. Public health and safety is
adequately protected by placing these requirements in the TRM, licensee-controlled
documents. The Final Policy Statement criteria for including these requirements in the ITS is
not met. The relocation is acceptable.

CT I LT CEPT -REA 0 0

The requirements in CTS 3.10.3, SRs 4.10.3.1, 4.10.3.2, and 4.10.3.3 for reactor coolant loops
and the requirements are being relocated to the TRM. This special test exception permitted
reactor criticalitywith fewer than four RCPs in operation during performance of startup physics
tests provided certain conditions were met, including that at least one RCP in each loop is in
operation. The licensee has stated that this special test exemption is no longer used at PVNGS
and is not needed to be in the ITS. It is also not taken credit for in any DBA. CTS 3.10.3 does
not meet the screening criteria ln the Final Policy Statement for inclusion in the ITS; therefore,
this test exception LCO and SRs may be relocated outside the CTS to the TRIVI, an acceptable
licensee-controlled document. This relocation is acceptable.

S F N
P.fo, &. I

The requirements in CTS 3.10.6 and SR ... or the safety injection tank (SIT) isolation
valves are being relocated to the TRM. This special test exception permits testing the low-
pressure check valves ifcertain conditions are met. The isolation valves are still capable of
automatic operation in the event of a SIAS; therefore, system capability has not been affected.
The licensee stated that this special test exception is no longer used at PVNGS and is not
needed in the ITS. It is not taken credit for in any DBA. CTS 3.10.6 does not meet the
screening criteria in the Final Policy Statement for inclusion in the ITS; therefore, this test
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exception LCO and SR may be relocated outside the CTS to the TRM, an acceptable licensee-
controlled document. This relocation is acceptable

ECI T

The requirements in CTS 3.10.7, and SRs 4.10.7.1 and 4.7.10.2, for SFP level are being
relocated to the TRM. The special test exception is for initial fuel load and startup, and permits
loading of the core with the SFP pool less than the borated water requirements in CTS 3.1.2.5a
and 3.1.2.6a ifcertain conditions are met. The licensee stated that this special test exception is
no longer used at PVNGS and is not needed in the ITS. It is not taken credit for in any DBA.
CTS 3.10.7 does not meet the screening criteria in the Final Policy Statement for inclusion in
the ITS; therefore, this test exception LCO and SRs may be relocated outside the CTS to the
TRM, an acceptable licensee-controlled document. This relocation is acceptable.

CT 1 SPE IALTE E EP - E ECT N K

The requirements in CTS 3.10.8, and SRs 4.10.8.1 and 4.10.8.2, for SIT pressure are being
relocated to the TRM. The special test exception allows the performance of low-temperature
physics tests with the SIT pressure less than the requirements in CTS 3.5.1d. The licensee
stated that this special test exemption is no longer used at PVNGS and is not needed in the
ITS. It is not credited in any DBA. Because the screening criteria in the Final Policy Statement
for inclusion of this special test exception in the ITS have not been satisfied, this test exception
LCO and SRs may be relocated outside the CTS to the TRM, an acceptable licensee-controlled
document. This relocation is acceptable.

C S PE IA TE E EPTI N-SH TD WN
TES QgQ

I D - D

The requirements in CTS 3.10.9 and SR 4.10.9 for shutdown margin and control element drive
mechanisms (CEDMS) testing are being relocated to the TRM. This special test exception
allows the performance of such tests preceding startup without the operator having to be
concerned as to whether Specification 3.1.1.1 or 3.1.1.2 is applicable as CEAs are moved if
specific conditions are met. The licensee stated that this special test exception is no longer
used at PVNGS and is not needed in the ITS. It is not taken credit forin any DBAs. Because
the screening criteria in the Final Policy Statement for inclusion in the ITS have not been
satisfied, this test exception LCO and SR may be relocated to outside the CTS to the TRM, an
acceptable licensee-controlled document. This relocation is acceptable.

The relocated CTS requirements discussed above are not required to be in the TS under 10
CFR 50.36 and do not meet any of the four criteria in the Commission's Final Policy Statement.
They are not needed to obviate the possibility that an abnormal situation or event willgive rise
to an immediate threat to the public health and safety. In addition, the NRC staff finds that
sufficient controls exist under the regulations sited above to maintain the effects of the
provisions in these specifications. The NRC staff has concluded that appropriate controls have
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been established for ail of the current specifications, information, and requirements that are
being moved to licensee-controlled documents.

There is a license condition to make enforceable the transfer of requirements in the CTS into
licensee-controlled documents (i.e., documents, such as the Final Safety Analysis Report .

(FSAR), for which changes to the documents by licensees are controlled by the regulations,
such as 10 CFR 50.59).

Following approval and implementation of the ITS by the licensee, the NRC willaudit the
removed provisions to ensure that an appropriate level of control has been achieved. The NRC
staff has concluded that, in accordance with the Final Policy Statement, sufficient controls exist
under the regulations, in particular 10 CFR 50.59. Accordingly, these specifications,
information, and requirements, as described in detail in this Safety Evaluation, may be
relocated from the CTS and placed in the UFSAR or other licensee-controlled documents as
specified in the licensee's application of October 4, 1996, and its supplements which are listed
in Section 1.0 of this Safety Evaluation.

F. Control of Specifications, Requirements, and Information Removed from CTS

In the ITS conversion, the licensee will be relocating specifications, requirements, and detailed
information from the CTS to licensee-controlled documents outside the ITS. This is discussed
in detail in Sections D and E above. The facilityand procedures described in the UFSAR and
TRM, incorporated into the UFSAR by reference, only be revised in accordance with the
provisions of 10 CFR 50.59, which ensures recor re maintained and establishes appropriate
control over requirements removed from the CTS and over future changes to the requirements.
Other licensee-controlled documents contain provisions for making changes consistent with
other applicable regulatory requirements: for example, the ODCM is required by the ITS to be
changed in accordance with 10 CFR 50.59; the emergency plan is required to be changed in
accordance with 10 CFR 50.54(q); and the QA program is required to be changed in
accordance with 10 CFR 50.54(a) and 10 CFR Part 50, Appendix B. Temporary procedure
changes are also controlled by 10 CFR 50.54(a). The documentation of these changes will be
maintained by the licensee in accordance with the record retention requirements specified in
the licensee's QA program for PVNGS and such applicab re uiations as 10 CFR 50.59

i~i Febv'~yy Iz I98 P, "', ~'~ 6a,)tet ~~<'"""r
The licensee submitted the atrix of CTS re

'
nts that are being reloca ed rom e

to licensee-controlled documents in its Ietteda . The S<S
details of the relocated requirements are show 'n th LA table for the PVNGS nversion
w ic were also submitted in the letterk he lice ee s ate

a,oncethe N SIS as ee mpemene,c ass o edocumentsin/Aematrixto
relocate th TS requirements w'rocessed in accoIdance with the controlspfentified in the
matrix. T e document chang are to have the CjKrequirements design t6d for placement in

the UF AR or the TRM are propriately reflected in these documents, that they willbe
incl ed in the next requir dupdate ofthesegfcuments. This reloca 'is sub'ect t a license

dition established h ewith to make theg4location enforceable. The licensee is required to

6 k.c~ ~'iA ins<W
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A license condition is imposed with this amendment with the following
requirement:

"Implementation of this amendment shall include the relocation of these technical
specification requirements to the appropriate documents, as described in the
Table of PVNGS Relocated Details (LA) and table XX [the table of quality
assurance-related relocations beginning on page 32 of the draft SE] in the Safety
Evaluation enclosed with this amendment, as evaluated in the SE.
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maintain an auditabl record of, and4n implementation schedule for, the procedure changes
associated with the of the ITS. The licensee will maintain the documentation of
these changes in accordance with the record retention requirements in the QA program and the
TRM.

here is a licens condition to make e rceable the tran r of requirements 'a'the CTS into
licensee-con led documents(i.e. ocuments,such the FinaISafety lysis Report
(FSAR), f which changes to t documents by li sees are controlled y the regulations,
such a 0 CFR 50.59 .

G. Evaluaio o Ohe C a c d
oved e ical c c o

Ica io o v s to

~TS 3.. CT 2 re
s ESF u r

0 3 v
Lhh ~@.

ti h en in r f f at s ct atin
asw tnd 'n ran wih ET i I

s iat e ev I ti i e b

The proposed TS change would extend the surveillance interval of Surveillance Requirement
(SR) 4.3.2.1 for the engineered safety features actuation system (ESFAS) instrumentation
subgroup relays from 62 days to 9 months on a staggered test basis, and would change the
related Bases.

In Genenc Letter 83-28, "Required Actions Based on Generic Implications of Salem ATWS
[Anticipated Transients Without Scram] Events," dated July 8, 1983, NRC requested that
licensees review the reactor protection system (RPS) test intervals to determine if they were
consistent with achieving high RPS availability. Subsequently, in Topical Reports CEN-327 and
CEN-327, Supplement 1, the Combustion Engineering Owners Group (CEOG) presented an
analysis of the effects on core-damage frequency in extending the interval for RPS/ESFAS
channel functional test from monthly to quarterly using fault tree analysis. The ESFAS
subgroup relays were specifically excluded from the CEN-327 and CEN-327, Supplement 1,
evaluations.

To address the ESFAS subgroup relays, in July 1991, the CEOG submitted Topical Report
CEN-403, "ESFAS Subgroup Relay Test Interval Extension." In response to staff comments
and to several incidents involving Potter 8 Brumfield (PB8) motor-driven rotary (MDR) dc and
ac relays, the GEOG revised the topical report and resubmitted it in September 1995 as
CEN403, Revision 1. The revised topical report addressed extending the ESFAS subgroup
relay surveillance test interval to each refueling outage on a staggered test basis using mean
time between failure (MTBF) data of ESFAS subgroup relay components as the basis for the
change. In a letter dated February 27, 1996, the NRC approved CEN403, Revision 1-A.
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In the safety evaluation approving CEN-403, Revision 1, the NRC staff indicated that licensees
requesting the ESFAS subgroup relay surveillance interval extension are'to confirm the
applicability of CEN403, Revision 1-A, (the A meaning that NRC has approved the revision) to
their specific plants. As shown in CENQ03, Revision 1-A, the MTBF of ESFAS subgroup relays
at the PVNGS units is 36 months. Using the licensee's requested 9-month staggered test basis
in the PVNGS units, the two trains of subgroup actuation relays willbe tested at least every
22.5 months (18 months + the 25 percent TS allowance). This interval is less than the
36-month MTBF reported in CEN-403 Revision 1-A for the PVNGS ESFAS subgroup relays,
and is, therefore, acceptable.

The NRC staff also stated in the safety evaluation approving CEN403, Revision 1, that
licensees referencing the safety evaluation are to confirm that the applicable setpoint
calculations account for any increase in instrument drift caused by the extended surveillance
test interval. The licensee stated that there are no instruments affected by subgroup relay
calibration drift; therefore, the plant-specific setpoint calculations are not affected by this
change. This justification is acceptable.

In the safety evaluation approving CENC03, Revision 1, the NRC also imposed additional
conditions on plants using P8 B MDR relays in ESFAS subgroup relay actuations, as follows:

Ensure that the commercial-grade equipment certification program is adequate for
detecting the types of failures that are discussed in References 8, 9, 11, and 12 of the
safety evaluation report approving CEN-403, Revision 1.

In response to this condition, the licensee stated that the PVNGS commercial-grade
equipment certification program willdetect the types of failures identified in the cited
references. As discussed in CEN-403, Revision 1, the licensee's experience with P&B
relay failures and commercial-grade equipment certification of relays supports this
statement, and is, therefore, acceptable. This condition has been met.

Ensure that all pre-1990 P8 B MDR dc relays and all pre-1992 P8 B MDR ac relays have
been removed from ESFAS applications. This condition arose as a result of numerous
problems with older P8B MDR relay designs in CE-designed plants.

Enclosure 1aft Palo Verde Nuclear Generating Station SE

In response to this condition, as stated in CEN403, Revision 1, the licensee contracted
with two laboratories in 1988 to determine the cause of the P8 B MDR relay failures.
The problems were resolved by the licensee and P8 B with the development of a new
style of relay, which the licensee installed in the PVNGS units in 1989. Failure data from
the new relay design support the licensee's claim of improved reliability. To preclude
installation oi the older design PttB relays, the vendlkr assigned new part numbers to the
new design P8 B relays used at PVNGS. The plant drawings and bill of materials also
have been changed to reflect the new part numbers. The licensee stated that these
changes will prevent installation of any pre-1990 (i.e., old design) P8 B MDR dc relays
(PVNGS does not use P8 B MDR ac relay . The staff concludes that the licensee
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actions to ensure that all pre-1990 P8B MDR dc relays and all pre-1992 P8 B MDR ac
relays have been removed from PVNGS ESFAS applications are acceptable. This
condition has been met.

On this basis, the staff finds that the proposed TS changes for extending the ESFAS subgroup
relay functional test interval from 62 days to 9 months on a staggered test interval are in
conformance with the NRC-approved Topical Report CEN403, Revision 1-A, and are,
therefore, acceptable.

~IT 3.5 3 C i n iim
t rti

The proposed TS change would increase the minimum required nitrogen cover pressure for the
safety injection tanks (SITs) from 254 psig to 260 psig, and would change the related Bases.
The change resulted from new instrument uncertainty values associated with the pressure
transmitters in the SIT pressure indication loops. The 235-psig minimum SIT cover pressure
used in the analysis (i.e., the analytical limit)was not changed. The licensee's reanalysis noted
that the uncertainty associated with the instruments used to measure the minimum nitrogen
cover pressure could be as high as 22.6 psig. Previously, only 19 psig was allocated for the
instrument uncertainty. Therefore, the minimum nitrogen cover pressure needs to be revised to
specify 260 psig to ensure that the analytical limitwas not compromised. This change is only
applicable to Modes 3 and 4 when the pressurizer pressure is less than 1837 psia.

Each unit has four SITs which supply water to the reactor vessel during the blowdown phase of
a large-break LOCA, provide inventory to help accomplish the refill phase that follows
thereafter, and provide RCS makeup for a small-break LOCA. The SITs are pressure vessels
partially filled with borated water and pressurized with nitrogen gas and are passive
components because no operator or control action is required for them to perform their function.
The internal tank pressure is sufficient to discharge the tank contents to the RCS, ifRCS
pressure decreases below the SIT ressure. %% ~le. r~

8$ % mt'.ya
In Modes 3 and 4, wit ressurizer pressure es than 1837 psia, CTS 3/4.5.1 requires either

(a) four SITs, eac ith minimum and maximu borated water volumes of and
respectively or (b) three SITs ach with minimum and maximum borated water

volumes of an , respectively. The SIT gas and water volumes,
gas pressure, and o
operable SITs to part
water reaction can o
SITs is adequate for
contents of one SIT
is to meet sin le fai

t pipe size are selected to allow one less than the number of required-
ally recover the core before significant cladding mali@for zirconium-
ur following a LOCA. The need to ensure that one less than the required

his function is consistent with the LOCA assumption that the entire
ill be lost through the break during the blowdown phase of'a LOCA. This

re criteria.
pa% ~<c4. ax~~
A minimum nitrogen cover pressure requirement (the subject of this evaluation) ensures that

the SIT gas volume willgenerate discharge flow rates during injection that are consistent with
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those assumed in the safety analyses. A minimum pressure of 235 psig was used in the
PVNGS analyses.

The analytical limitfor the minimum pressure of the nitrogen cover is 235 psig. This limitwas
not changed in the licensee's reanalysis and will not be changed by this evaluation. However,
the licensee's latest calculation for the indicator loop uncertainties showed that for normal
conditions, a total of the instrument loop uncertainties for the control room indication of the
nitrogen pressure will be +22.6 psig and -25.2 psig. Since the new uncertainty values are larger
than the present ones, the licensee proposed to change the limiting value of the control room
indicated pressure from 254 psig to 260 psig to assure that the actual pressure in the tank will
always be ~ '235 psig, the analytical limitvalue. If the value of the indicated pressure in the
control room is held at 260 psig, the actual pressure in the tank will be between 237.4 and
285.2 psig. The lowest value of the actual pressure in the tank is more conservative than the
analytical limitof 235 psig.

On this basis, the staff finds it acceptable to increase the minimum required nitrogen cover
pressure for the SITs from 254 psig to 260 psig.

QQ 3~6 T LCO
'n tr nt n

t 'r mer r e t 'n o rat

The proposed TS change would revise the maximum containment air temperature from ~ 120
'F to ~ 117 F, and would change the related Bases. The licensee's reanalysis noted that as
much as 3 'F of uncertainty may exist for the instruments that monitor containment air
temperature. The 120 'F is the analytical value utilized as an upper bound initial condition in
the containment safety analyses and that 3 'F has been determined to be an appropriate plant-
specific value to account for instrument uncertainty. The change to the CTS is needed to
ensure that the 120 F upper limit is not exceeded. This change is a result of the licensee's
revised analysis which incorporated instrument uncertainties in the analysis.

The staff has reviewed the licensee's proposed change and finds that the change is more
restrictive and will serve to ensure that the maximum normal containment operating
temperature does not exceed the upper-limit value assumed in the containment peak accident
pressure and temperature safety analysis. The containment analyses assume that containment
passive heat sinks are initiallyat a temperature of 120 'F (Reference: UFSAR Section
6.2.1.1.3). Ifno allowance is provided for instrument uncertainty, there is a potential to operate
with a containment temperature of 123 'F, in which case the containment heat sinks would not
suppress the containment pressure to the extent credited in the safety analysis.

On this basis, the staff concludes that the design basis accident is properly bounded by the
analyses as described in the licensee's UFSAR and is, therefore, acceptable.
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The proposed TS change would revise the Mode 4 operabili requirements for the CSS and
would change the related Bases.

<e b.ce. ~+4 tuse~ A

The CSS at PVNGS consists of two independent trains. Each train comprises a containment
sump, a spray pump, a shutdown cooling/spray heat exchanger, a
spray header with distribution piping and nozzles, and associated valves and instrumentation.
The two trains share the refueling water storage tank (RWST) as the initial source of spray fluid.

Each train is capable of automatically
performing the post-accident containment cooling function when actuated by a containment
spray actuation signal (containment high-high pressure). The CSS post-accident safety
function is to prevent the containment design pressure from being exceeded in a design-basis
loss of coolant accident (DBA-LOCA),and to reduce the containment pressure to less than one-
half the peak accident pressure within 24 hours. The containment fan coolers are not relied
upon for post-accident containment cooling.) Zoevlc. Gss co pohcy!A gt~ ctl%0 L4scp /p'+It

$ 4uksty~rt Cosa/@1 Q 5 ~ C5+C5It

In addition to the coriCinment cooling safety function, the spray system provides a hydrazine
injection to contr@i pH for iodine removal safetyPdnction. It can also be aligned to augment the
shutdown coo i6g system when the reactor coolant system temperature exceeds 2 d 'F.

The CS is a containment support syste and the only post-accident (i.e., saf ty-grade)
cont 'r(ment cooling system. As a gotttainment support system, its operabibty requirements arri
es lished on the basis of consistency with containment operability reqdirements. The

NGS primary containment jrcurrently required to be operable wPdnever the reactor is in
Mode 4 (350 'F less Tavg)ebs 200 'F) with the vessel head ten ned and residual heat in the
core is not being remov d'by the shutdown cooling system (SEIZES). The SDCS may be used
when the RCS press exceeds 450 psi and the RCS terpperature is less than 350 'F. In

Mode 4, a LOCA i postulated event and the containmdnt system should be fullyoperable..ln
Mode 5 (RCS te perature ~ 200 'F) containment op@ability is not required and the CSS may,
therefore, int tionally be made inoperable for maintenance or to reduce the potential for an
inadverten pray activation.

Mode operation requires use of the SD . Because of the low design pressure, the SDCS
ca nly be used for RCS cooling if th@KCS pressure is less than 385 ps(a. In Mode 2, the

S is fully pressurized and isolate from the SDCS. Because of tgese operational limitations,
here are periods of time during w ich the SDCS is operated inJ46de 4 in order to effect a plant

transition between Modes 3 an 5. At PVNGS, the CSS/SDG8 heat exchangers are shared
with the CSS because the Cp heaters are branch line+sfrom the heat exchanger SDCS outlet
lines. In order for the SD and the CSS to be operable concurrently, the SDCS flow must
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Insert A

The requirements would be revised to change the Mode 4 applicability from the CTS
requirement of"only when shutdown cooling is not in operation" to "when RCS pressure
is > 385 psia." This provision willenable the CSS to be realigned to the shutdown
cooling system during a plant shutdown without requiring an unnecessary entry into an
Action Condition during the realignment.

Insert B

CTS LCO 3.6.2.1 requires two containment spray systems (CSS) to be operable in Modes
1, 2, 3, and in Mode 4 only when shutdown cooling is not in operation. This change will
permit the CSS to be inoperable during Mode 4 when RCS pressure is below 385 psia
and the SCS is not in operation. This provision willallow the CSS to be realigned to the
SCS during a shutdown after RCS pressure is reduced to below 385 psia.

As described in the Bases for CTS 3/4.6.2.1, the operability of the containment spray
system ensures that the containment depressurization and cooling capability willbe
available in the event ofa LOCA. The pressure reduction and resultant lower
containment leakage rate are consistent with the assumptions used in the safety analyses.
The containment spray system and the containment cooling system are redundant to each
other in providing post-accident cooling of the containment atmosphere. However, the
containment spray system also provides a mechanism for removing iodine from the
containment atmosphere and therefore the time requirements for restoring an inoperable
spray system to OPERABLE status have been maintained consistent with that assigned to
other inoperable ESF equipment.

In Mode 4, when the RCS temperature is less that 350' and pressure less than 385 psia,
the shutdown cooling system could be placed in operation and the CSS could be
inoperable in accordance with CTS 3.6.2.1 Applicability. This change willallow the
CSS to be inoperable when the RCS temperature is less that 350' and pressure less than
385 psia, even ifthe shutdown cooling system is not in operation. The energy available
to initiate a LOCA and be released to the containment atmosphere in a DBA is the same
whether or not shutdown cooling is in operation. Therefore, this change to the CTS
3.6.2.1 applicability would not involve any change to the probability or consequences of
a LOCA. This change would allow the CSS to be removed from service and aligned to
the shutdown cooling system during shutdown and depressurization without requiring an
unneeded entry into an Action Condition.
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bypass the SDCS heat exchangers. This loss of decay@eat rsmovaTcapaE'ittty is uitde~ira le.
The arrangemenPtKus dictates that, during a normalphutdown, the CSS be taken odf of service
before placinggAe RCS on shutdown cooling. DurirCg the interim period, the CS must be
declared inyferable, and the plant must implerpdnt administrative actions an reporting
requirem its associated with an emergenc shutdown due to a total loss the containment
coolin ost-accident safety function.

T proposed change to the CTS auld essentially give perforfn nce to the decay heat
r moval function of the SDCSit at exchangers over the cogtdinment cooling function duriprf

ode transitions, and elimigafe the requirement to take th6 emergency administrative aefions.
The licensee has determjFfed that, due to the reduce/.fission product inventory in th re
during such periods, ted'temporary loss of spray sydiem operability during Mode does not
constitute a safety qtfestion or concern. ~—-—P--

On this basis, the staff finds the proposed changes to the CSS operability requirements
acceptable.

n ain nt r h r i inITS,'~ C S 4 vl e
i tr c I

to

The proposed TS change would reduce the minimum water level of the CSS header from 115
feet to 113 feet to include instrument uncertainty, and would change the related Bases. The
CSS is described in the previous discussion on revising the Mode 4 operability requirements for
the system. The CSS experiences evaporation and leakage which causes operations
personnel to enter the containment periodically to refill the CSS header with water to ensure
that the header remains filled with water above the 115-foot level. Having the required water
level 2 feet lower will reduce the number of times that operations personnel have to enter the
containment to perform this maintenance.

9p pp g +OPSyiig 5eC+fan 6.$ .Zeg para. n pl) (gA) 7,iq

The primary containment has been anal ed for the post-accident pressure and temperature
response to a LOCA. Such safety analy es are performed to assure that a worst-case LOCA
would not overstress the containment. ne of the assumptions made in performing such
analyses is that at least one CSS train ill be initiated, and full flow estagige4 within a
minimum flow initiation time delay (i.e., econds for PVNGS per

One of
the factors that affects the flow initiation time is the system filltime (i.e., the delay that occurs
because of the time it takes to fillthe normally empty portion of the spray distribution headers
and the distribution piping containing the spray nozzles). A reduction in the level or amount of
spray solution in the spray headers (riser) will increase the spray system response time,
'thereby delaying containment depressurization.

CTS 4.6.2.1.c currently requires that the spray headers be maintained full to at least the 115-
foot level. Level indicators and alarms are provided, and surveillance tests are periodically
performed to assure that the water level has not dropped. The level could drop from leakage or
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evaporation. The licensee requested to lower the minimum allowable water level from 115 feet
to 113 feet in the headers. This willestablish a wider operating band (2 additional feet) and
allow longer periods between the addition of makeup water to replace water lost by evaporation
or leakage back to the same maximum level. This will reduce the number of times operating
personnel have to enter the containment to perform fluid makeup.

The staff calculated that the increase in the spray system initiation delay due to having to fill2
additional feet of riser pipe (because of the reduced minimum level from 115 feet to 113 feet)
would be approximately 1/8 second. This increase in the delay is considered analytically
insignificant. Therefore, the staff concludes that the increased delay in CSS operation in an
accident due to the reduced level of fluid in the headers would not interfere with the capability of
the CSS to cool the containment under post-accident conditions. The staff finds that the
change to the minimum spray header water level from 115 feet to 113 feet is acceptable.

IT!~ 4 4 II I r r t h r ti
n r r s f

The pr osed TS change would r duce the allowable pressure drop ac oss the hydrogen purge
exh st air filtration unit for the ydrogen purge cleanup system frorp 8.4 inches of water gauge
to .26 inches of water gaug and would change the related BasqS. The change results from
t e licensee's revised anal is, which identified that the flowrat as previously changed from
1000 cfm to 50 cfm and/ at the pressure drop was not revised to correlate to the lower
flowrate. Thischangeikneededtospecifythecorrectpres/uredropinthe TS. Theallowable
pressure drop of 2. inches of water gauge and the coIresponding flowrate change from 1000
cfm to 50 are nec sary in order to correlate these pyrometers to the design-basis input
assumptions in the post- LOCA hydrogen generation analysis.

The curre S 4.6.4.3.d.1 lists the maximum p essure drop allowed for the hydrogen purge
exhaust r filtration Unit for the hydrogen purge cleanup system (HPCS) as 8.4 inches of water
gauge This system performs a cleanup roke as the title of the system implies. However, the
mai system that satisfies the requirements of hydrogen control for DBAs are two hydro'gen
re ombiners that are shared among the three units.

h

As specified in 10 CFR 50.44, th PCB is not required for design-basis hydrogen control.
However, it does serve as a n -safety backup system ifbeyond-DBA conditions were to occur.
in the unlikely event that bo recombiners fail, the hydrogen purge su stem would be
manually put into operati when hydrogen concentration reaches M volume percent.

As part of the desigp< asis verification project, the licensee de ermined that the maximum
pressure drop for/he HPCS is 2.26 inches water gauge a opposed to the current specJiidation
of 8.4 inches. 76e difference seemed to have occurre during the original licensing pi ocess.
System flowraIIe was revised and lowered from 10 scfm to 50 scfm; howevergh6 pressure
drop was gdt lowered. The net result is to hav maximum pressure drop tgat is too high by
almost @factor of 4. Maintaining this large v ue would conclude operabiligwith excess
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h» .Th 9 q Bt M I « ig
meaningful te and ensure that the design-basis requirements are maintained for the PCS.

ntil the Ss are approved, the licensee ha nstalled administrative controls to sure that the
estin equirements use the lower maxirndm pressure drop value of 2.26.

0 this basis, the staff concludes at during the time of licensing, the stem requirements
ere modified without changin he allowable pressure drop. As a suit, the requested
hanges to the allowable pr sure drop across the filterof the CS simply correct a lon erm

error. The staff has revjii ed the requested TS changes an ncurs that the change o
correct the TSs to th fp ropriate test value. Therefore,g e staff finds the change cce table

QSQ15 C SL 1
" o b o r embli " ti r d edistancefr

1 i ch sto i criterionf rmi ali nmenta CEA n t n
th TB n edi i r''n

The proposed change is to reduce the misalignment-of-CEA criterion in Action b of CTS 3.1.3,
"Movable Control Assemblies," from 19 inches to 9.9 inches so that this criterion in ITS 3.1.5
would be the 9.9 inches. Also, with the misalignment criterion being exceeded, Action b of CTS
3.1.3 states that the unit would be "in at least Hot Standby within 6 hours" whereas the Action F
for ITS 3.1.5 would be to "open the reactor trip breakers." Therefore, the proposed ITS 3.1.5
Action F requires, that with more than one full-length or part-length CEA misaligned from any
other CEA in its group by more than 9.9 inches, that the reactor trip beakers are opened.

This proposed TS change would affect the action to be taken for a multiple misaligned CEA
event and the related Bases. This proposed action is more restrictive than the CE Standard
Technical Specifications (CE-STS) and the CTS. The plant-specific analysis for multiple
misaligned CEAs indicates that two or more CEAs misaligned more than 9.9 inches could result
in a situation outside the design basis. The appropriate action for multiple CEA misalignments
is to open the trip breakers immediately as the proposed Action F indicates. The fact that the
CTS were nonconservative with respect to multiple misaligned CEAs was discovered during the
PVNGS corrective actions program in January 1989. Since that time, the licensee has had
Procedure 40A09ZZ11 in place which requires immediately opening the trip breakers for
multiple misaligned CEAs. This is the same action as is required by the proposed Action F.
The proposed change to the Bases for ITS 3.1.5 provides an appropriate explanation.

The proposed Action F is more conservative than the CE-STS and is needed because of the
results of the plant-specific analysis for the multiple misaligned CEAs. Therefore, the proposed
change to Action F of ITS 3.1;5, and the change to the Bases, are acceptable.
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By the letter da d December 17, 1997, the licensee requested amendments to the CTS

I
3/4.8.2, "Ele cal Power System, DC Sources," for PVNGS. The proposed CTS 3/4.8.2
amendme s would allow replacement of the existing AT8T round cell, Class 1E, 125 volt dc~
batterie ith low specific gravity cell battejrds that are manufactured by vendors other than
those pecified in the current specificatigos. This proposed amendments will replace the
ref nce to Exide with a generic reference to "low specific gravity cells" and delete the
a erisked footnotes referring to one-time exemptions that are in the subject Technical

pecifications for Units 2 and 3. This amendments is necessary because the1icensee plans to
replace the existing high specific gravity round cell batteries with conventional low specific

ravity rectangular cell batteries during the next refueling outage of each unit. The batteries are
being replaced as a preventive measure due to recent industry and'PVNGS experience with the
high specific gravity round cell batteries. The high specific gravity round cell batteries are
experiencing prematdre capacity loss.

The Class 1E>125V dc power system at PVNGS consists of two independent and redundant
electrical power subsystems (Trains A and B). Each train consists of two 125V dc channels
(Channels A and C for Train A, Channels B and,D for Train B). Each 125V dc channel is
formed by one battery bank, one battery chayger, one inverter, and the associated distribution
system. Each train of 125V dc power is provided with a backup battery charger that may be
manually connected to either dc channel'in that train. The backup battery charger is configured
such that it may be connected to on y'one dc channel in its respective train at a time.

The proposed CTS 3/4.8.2 amendments would allow replacement of the existing AT8T round
cell, Class 1E, 125 Volt dc cells with low specific gravity cells that are manufactured by vendors
other than those specified in the current specifications. The proposed amendmenfs will replace
the reference to Exide with a generic reference to "low specific gravity cells" ahd delete the
asterisked footnotes referring to one-time exemptions that are in the subject Technical
Specifications for Units 2 and 3.

I

The licensee proposed to revise Technical Specification 3/4.8. nd Bases Section 3/4.8 to
replace apt

references to Exide with generic references of "~tw specific gravity cells." The
licensee also proposes to delete the asterisked footnote dn page 3/4 8-10 of the Unit 2 and 3
Tech'(cal Specifications. The asterisked footnote o age 3/4 8-10 of the Unit 2 Technical
Specifications was requested on a one-time basis to allow refueling operations to continue
during the sixth refueling outage with Class 1, 125V dc batteries that did not conform to the
battery capacity specification. This footno expired when Unit 2 entered Mode 4 on coming out
of the sixth refueling outage. The aste 'd footnote on page 3/4 8-10 of the Unit 3 CTS
provided a one-time deferral of the ery service test to allow Unit 3 to complete that cycle of
operation without shutting down perform this required surveillance test. Since this footnote is
no longer required, the license proposed to delete it from the Unit 3 CTS.
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The proposed CTS 3/4.8.2 atrt'endments is necessary because the licensee piags to replace the
existing high specific gravity round cell batteries with conventional low specific>gravity
rectangular cell batteriesyduring the next refueling outage for each unit. The>batteries are being
replaced as a preventive measure due to recent industry and PVNGS experience with the high
specific graviiy roun/catt batteries. The high specific gravity round cell batteries are
experiencing pre ature capacity loss.

The specificati ns for both the low specific gravity rectangular cell and the high specific gravity
round cell bq eries will be maintained in the Technical Specifications to allow plant operation
with both tyPes of batteries during the replacement sequence of the battery banks. This
flexibility'd required so that one train of Class 1E, 125V dc.power sources is maintained
operabl during the replacement of the battery banks of/he other train. Once replacement of
all of t e high specific gravity round cell batteries has b4en completed in all three units, the
licen ee willsubmit a followup technical specification'amendments request to remove the
refe(ence to the high specific gravity round cell batteries from The ITS for each unit.

!

he proposed CTS 3/4.8.2 amendments would allow the licensee to replace the existing high
~

specific gravity round cell batteries with cells'from manufacturers other than Exide. Replacing
the high specific gravity round cell batteries, which have experienced premature capacity loss,
with low specific gravity rectangular ce>II batteries that have extensive industry experience can
enhance the overall reliability and performance of the Class 1E, 125V dc systems. The
proposed amendments does not cgZnge the performance criteria or cell parameters for the
Class 1E 125V dc sources that are defined in the current Technical Specifications for eac unit.
The proposed amendments therefore only replaces the reference to Exide with a more generic

I reference to "low specific grav(ty cells," and deletes asterisked footnotes referring.to one-time
;, exemptions that are in the PTS for Units 2 and 3. It is concluded that the amendments involve

essentially editorial changes.

Based on the above,,the NRC staff concludes that the proposed CT /4.8.2 amendments are
~

I acceptable. [Note: This proposed change was noticed in 63 FR 2 72 dated 01/14/98, and is
~, TAC Numbers MA6298/9/10. These changes will be approved before the ITS conversion is
~,approved.]

4.0 T T

In accordance with the Commission's regulations, the Arizona State official was notified of the
proposed issuance of the ITS conversion amendments for the PVNGS units. The State official
had no comments.

5.0 N EN D

Pursuant to 10 CFR 51.21, 51.32, and 51.35, an environmental assessment and finding of no
significant impact was published in the EKI~BgghhE on March XX, 1998 (63 FR XXXXX)for
the proposed conversion from the CTS to the ITS for PVNGS. Accordingly, based upon the
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environmental assessment, the Commission has determined that issuance of these
amendments will not have a significant effect on the quality of the human environment.

Included in these amendments is a change to CTS LCO 3/4.1.3, "Movable Control Assemblies,"
Action b, to reduce the distance from 19 inches to 9.9 inches as criterion for misalignment
among CEAs and to open the RTCBs upon exceeding this criterion. This part of these
amendments changes a requirement with respect to installation or use of a facility component
located within the restricted area as defined in 10 CFR Part 20. The NRC staff has determined
that the amendments involve no significant increase in the amounts, and no signiTicant change
in the types, of any eNuents that may be released offsite, and that there is no significant
increase in individual or cumulative occupational radiation exposure. The Commission has
previously issued a proposed finding that the amendment involves no significant hazards
consideration, and there has been no public comment on such finding (63 FR XXN(X).
Accordingly, the amendment meets the eligibilitycriteria for categorical exclusion set forth in 10
CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact statement or
environmental assessment need be prepared in connection with the issuance of the
amendments to change CTS LCO 3/4.1.3, "Movable Control Assemblies."

The PVNGS ITS provide clearer, more readily understandable requirements to ensure safe
operation of the plants. The NRC staff concludes that the ITS satisfy the guidance in the
Commission's Final Policy Statement with regard to the content of TS, and conform to the ISTS
provided in NUREG-1432 with appropriate modifications for plant-specific considerations. The
NRC staff further concludes that the ITS satisfy Section 182a of the Atomic Energy Act, 10 CFR
50.36, and other applicable standards. On this basis, the NRC staff concludes that the
proposed ITS are acceptable.

The staff has also reviewed the plant-specific changes to the CTS as described in this Safety
Evaluation. On the basis of the evaluations described herein for each of the changes, the NRC
staff concludes that these changes are acceptable.

The Commission has concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not be endangered by
operation in the proposed manner; (2) such activities will be conducted in compliance with the
Commission's regulations; and (3) the issuance of the amendments willnot be inimical to the
common defense and security, or to the health and safety of the public.
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Table of PVNGS Administrative Changes (A)

;Discussson'„:,4.':;-"::b,:::,';:.:.,;-::::.'::!::.,'~-.'!:-.'w-'"8 ',:"..:~'='l-".-;-'-;,',-..-'::,".Descriptioni,,'."::.:.;.'-.'-'s'-"" 'y-"'"'-'' """""::-..'"'~'.CTS';Sect i on','.
::ITS;:"Sects,on,."'.0

A.1

1.0 A.2

1.0 A.3

1.0 A.4

1.0 A.S

1.0 .6

Re ormatte an renum ere sn accor ance wst NUREG-1432, Rev. to
im rove readabilit .
Clarifies the definition of CHANNEL CALIBRATION by directing testing
of required interlocks and displays.

Clarifies the definition of CHANNEL FUNCTIONAL TEST by directing
testing of required interlocks and displays.

Provides a more accurate description of CHANNEL FUNCTIONAL TEST for
Digital Computer Channels than exists in the CTS by more accurately
describing what is really performed.

Deletes the CTS definition of CONTAINHENT INTEGRITY because the term
is not used in ITS.

Deletes the word "conservative" from the definition of CORE
ALTERATIONS to avoid potential confusion since there is no reference
to what conservative" means as it relates to CORE ALTERATIONS.

De etes t e e neutron o Frequency Notation w 1c ss no onger
required since ITS lists the specific frequencies in the SRs.

Sect>on .0

Definitions

CHANNEL
CALIBRATION
Definitions

CHANNEL
FUNCTIONAL
TEST
Definitions

CHANNEL
FUNCTIONAL
TEST
Definitions

CONTAINHENT
INTEGRITY
Definitions

CORE

ALTERATIONS
De >nstsons

FRE(UENCY
NOTATION

Section 1.0

Definitions

CHANNEL
CALIBRATION
Definitions

CHANNEL
FUNCTIONAL
TEST
Definitions

CHANNEL
FUNCTIONAL
TEST
Definitions

Definitions

CORE

ALTERATIONS
e sn t ons

PVNGS Units I,
2p 3
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1.0 A.6 Deletes CTS Table 1.1 which lists the Frequency Notations. These
items are no longer required since ITS lists the specific
fre uencies in the SRs.

Section 1.0
Table 1.1

Section 1.0

1.0 A.j

1.0 A.8

1.0 A.9

1.0 A.10

1.0 A.11

Deletes severa CTS Definitions ecause they are not used n either
the LCOs or SRs: GASEOUS RADWASTE SYSTEM, HEHBER(S) OF THE PUBLIC,
PURGE - PURGING, REPORTABLE EVENT, SITE BOUNDARY, SOFTWARE, SOURCE
CHECK, UNRESTRICTED AREA, VENTILATION EXHAUST TREATMENT SYSTEM,
VENTING
Combines t ree CTS definitions (IDENTIFIED LEAKAGE, PRESSURE
BOUNDARY LEAKAGE, and UNIDENTIFIED LEAKAGE) into one compound ITS
definition called LEAKAGE.
Changes the definition of REFUELING by de eting a port on of the CTS
definition, relocating some of the content and adding a new segment.
This change removes possible confusion or ambiguity associated with
the term
Changes the definition of the word OPERABLE to c arify that the term
addresses safety functions and does not encompass non-safety
functions that the s stem may also erform.
Revises the definition of STAGGERED TEST BASIS from dividing the
number of systems, components, etc. into the interval, to
multiplying the number of systems, components, etc. by the interval
to determine the Surveillance Fre uency.

Def nitions Defin t ons

STAGGERED
TEST BASIS

STAGGERED
TEST BASIS

Def nit ons Defln tions

LEAKAGE
Defsn tions Definitions

REFUELING REFUELING

Definit ons Defln t ons

OPERABLE 'PERABLE
Definitions Definitions

1.0 A.12
1.0 A.13

1.0 A.14

Not Used
Adds a footnote to NODES 4 an 5 in CTS Table 1.2 that requires al
reactor head closure bolts to be fully tensioned.

Adds t ree new sections to Tec nica Specifications to aid n t e
understanding and use of the new format and presentation style of
ITS: 1.2 - Logical Connectors, 1.3 — Completion Times and 1.4-
Fre uenc .

N A
Sect on 1.0
Table 1.2

Sect on 1.0

N A
Section 1.0
Table 1.1-1
Note b
Sections
1.2, 1.3
and 1.4

PVNGS Units 1,
2 3
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1.0 A.15

2.0 A.1

2.0 A.2

2.0 A.3

2.0 A.4

3.0 A.1

3.0 A.2

3.0 A.2

3.0 A.3

3.0 A.4

3.0 A.5

Modifies the CTS definition of DOSE EQUIVALENT 1-131 to reference
ICRP-30, Supplement to Part 1, page 192-212, per letter 102-03717-
WLS/AKK/NLT, dated June 17, 1996. This change is characterized as
administrative because the change reflects the approved TS
Amendments 109, 101 and 81 to Units 1, 2 and 3, res ectivel .
Reformatted an renumbered in accordance with NUREG-1432, Rev. 1 to
im rove readabilit .
Requirements of CTS 6.7. 1 are moved to ITS 2.2, SL Vio ation.

Adds a reference to 10 CFR 50.72, which provides notification
re uirements.
Deletes spec>ficatlon of the detai s to be inc ude in a require
Safety Limit Violation Report and instead references 10 CFR 50.73
which rovides the details of the content of the re uired LER.
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
im rove readabilit .
Hoves the phrase "upon failure to meet the LCO..." to LCO 3.0.2 an
re laces it with "...as rovided in LCO 3.0.2 and LCO 3.0.7."
Adds LCO 3.0.7 to provide clarification on the use of Specia Test
Exception (STE) LCOs where applicable.

E iminates the deta ls of definition of Noncompliance with a
S ecification.
Provides additiona c arification that an Action may a so be exitedif the LCO i s no l on er a 1 icabl e.
Requires that Actions be complete if so stated n the individua
S ecification.
In the matter of nitiating a requ re shutdown, ITS provides
clarification by specifying when the LCO is applicable instead of
the CTS approach which provides an exception to 'specify when the LCO
is not a licable.

ACTS".;..::Sect

on':,'efinitions

DOSE

EQUIVALENT
I-131
Section 2.0

Section
6.7.1
Section
6.7.1.a
Sections
6.7.1.b
6.7.1.c
Section 3.0

LCO 3.0.1

Sect)on 3.0

LCO 3.0.2

LCO 3.0.2

LCO 3.0.2

LCO 3.0.3

.',! ITS;-',Sect,i on':.

Definitions

DOSE

EQUIVALENT
I-131
Section 2.0

Sect on 2.2

Section
2.2.3
Sect on
2.2.5

Sect on 3.0

LCO 3.0.2

LCO 3.0.7

LCO 3.0.2

LCO 3.0.2

LCO 3.0.2

LCO 3.0.3

PVNGS Units 1,
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A.5

3.0 A.6

3.0 A.7

In the matter of initiating a required shutdown, ITS changes the
time re uired to be in MODES 3 and 5 to be consecutive total time.
ITS explicit y states that the shutdown is not required to be
completed if required actions are completed that allow operation to
continue under an LCO or if the LCO conditions are met.
Does not specify that the Completion Time for actions taken to ex t
3.0.3 are measured from the time of failure to meet the LCO (this
information is detailed in ITS 1.3 .
ITS exp icit y allows NODE changes as part of a shutdown of the unst
in addition to NODE chan es to corn 1 with LCO Actions.

LCO 3.0.3

LCO 3.0.3

LCO 3.0.3

LCO 3.0.4

LCO 3.0.3

Lco 3.0.3

Lco 3.0.3

LCO 3.0.4

3.0 A.8 Not Used N A N A
3.0 A.9 Provides c arification that failure to meet the speclf led SRs

whether the failure is experienced during the performance of the
Surveillance or between performances of the Surveillance constitutes
failure to meet the LCO.

LCO 4.0.1 SR 3.0.1

3.0 A.10 Defines the start of the Survei lance Interva as t e previous
performance or the time a specified condition of the Frequency is
met and provides clarification that exc'eptions to the 25X extension
allowance are stated in the individual S ecifications.

LCO 4.0.2 SR 3.0.2

3.0 A.12 Changes the time at which the LCO is declared not met from
immediately (with a 24 hours allowance to comply with the Action
Requirements) to allowing 24 hours to perform the Surveillances
before declarin the LCO not met.

3.0 A.ll Provides clarification to the intent of the CTS by allowing NODE
chan es as art of a shutdown.

LCO 4.0.4

LCO 4.0.4

SR 3.0.4

SR 3.0.4

3.1.1 A.l

3.1.1 A.2

3.1.1 A.3

Reformatted .and renumbered in accordance with NUREG-1432, Rev. 1 to
im rove readabilit .
Removes cross reference note to a Specia Test Exception because
cross reference notes are not used in ITS or NUREG-1432.
Changes the required time to initiate boration when the SHUTDOMN
NRGIN is less than the value in the COLR from "immediately" to
"within 15 minutes."

Lco 3.1.1.1
Note *
LCO 3.1.1.1
Action

LCO 3.1.1

LCO 3.1.1
Action A

LCO 3.1.1.1 LCO 3.1.1

PVNGS Units 1,
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3.1.2 A.l Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
im rove readabilit .

,;,,CTS<,:"Sect; .on.:,; ".:. TS,".;,Sect on''".

LCO 3.1.1.2 LCO 3.1.2

3.1.2 A.2

3.1.2 A.3

3.1.2 A.4

Removes cross reference note to Special Test Exceptions because
cross reference notes are not used in ITS or NUREG-1432.
Changes the required time to initiate boration when the SHUTDOWN

MARGIN is less than the value in the COLR from immediately" to
"within 15 minutes."
Changes the required time to vary CEA positions and/or initsate
boration when K„, is greater than or equal to .99 from immediately"
to within 15 m>nutes."

LCO 3.1.1.2
Note *
LCO 3.1.1.2
Action a

LCO 3.1.1.2
Action b

LCO 3.1.2

LCO 3.1.2
Action A

LCO 3.1.2
Action B

3.1.2 A.5

3.1.3 A.l

3.1.4 A.l

De etes the "or" from "an /or" in regarding to initiating boratson
when is reater than or e ual to .99.
Reformatted and renumbered in accordance w t NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive

information.'CO

3.1.1.2 LCO 3.1.2
Action b Action B

LCO 3.1.1.2 LCO 3.1.3

LCO 3.1.1.3 LCO 3.1.4

3.1.4 A.2

3.1.4 A.3

3.1.4 A.4

3.1.5 A.l

3.1.5 A.2

Removes cross-reference note to Special Test Exceptions because
cross reference notes are not used in ITS or NUREG-1432.
Nodifies the Applicability of SR 3.1.4.1 an 3.1.4.2 by the use of a
NOTE which states that the SRs are not required to be performed
rior to NODE 2 entr K ~ .99 .

Expands the discussion regarding extrapolation and/or compensat on
of MTC measured values.
Reformatted and renumbered in accordance w t NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to Special Test Exceptions because
cross reference notes are not used in ITS or NUREG-1432.

LCO 3.1.1.3
Note *
LCO 3.1.1.3

SR
4.1.1.3.1
LCO 3.1.3.1
LCO 3.1.3.2

LCO 3.1.3.1
Note ."

Lco 3.1.4

SR 3.1.4.1
SR 3.1.4.2

SR 3.1;4.2
NOTE 2
LCO 3.1;

LCO 3.1.5

PVNGS Units
2 f 3
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)CTS:;;Sect on<;-:.;"ITS':Sect on':

3.1.5 A.3

3.1.5 A.4

Removes cross reference note to 3. 1.3.1, 3.1.3.5, 3. 1.3.6 and
3.1.3.7 because cross reference notes are not used in ITS or NUREG-
1432.
Deletes the Action requirement addressing drop time exceeding the
limit and adds a Surveillance to verify drop time prior to reactor
criticality" that effectively prevents entering the MODES in which
the deleted Action a lied MODE 1 and 2 .

LCO 3.1.3.2
Action c

LCO 3.1.3.4
Action a

LCO 3.1.5

SR 3.1.5.5

3.1.5 A.5

3.1.5 A.6

3.1.5 A.7

3.1.5 A.S

3.1.6 A.l

3.1.6 A.2

3.1.6 A.3

3.1.6 A.4

Deletes separate Action to address the situat1on where a fu 1-length
CEA is inoperable and trippable since the pertinent requirements are
addressed in ITS actions a licable to all CEA's.
Deletes separate Action to address the situation w ere a part engt
CEA is inoperable and inserted in the core since the pertinent
re uirements are addressed in ITS sections.
Cross-reference of CTS 3.1.3.6 and 3.1.3.7 ss remove since it ss
not necessar or used in the ITS.
Additional descr>ptive language is added for CEA misa ignment to ITS
3.1.5 Action A.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to Special Test Exceptions because
cross reference notes are not used in ITS.or NUREG-1432.
Changes the MODE applicability from MODES 1 an 2 with K,« ~ 1.0 to
sim 1 MODES 1 and 2 with an CEA not full withdrawn.
Removes the requirement to determine that each shutdown CEA is
withdrawn within 15 minutes prior to withdrawal of any CEAs in
regulating groups during an approach to criticality since it is
still re uired b LCO 3.0.4.

LCO 3.1.3.1
Action d

LCO 3.1.3.1
Action e

3.1.3.1

3.1.3.1

LCO 3.1.5
LCO 3.1.7

LCO 3.1.5
LCO 3.1.8

3.1.5

3.1.5

LCO 3.1.3.5 LCO 3.1.6

LCO 3.1.3.5
Note *

LCO 3.1.6

SR 4.1.3.5 LCO 3.1.6

LCO 3.1.3.5 LCO 3.1.3.6

3.1.6 A.5 Deletes a cross reference for an inopera le CEA to another LCO and
replaces it with the same Action that requires that the plant be in
MODE 3 within 6 hours.

LCO 3.1.3.5
Action

LCO 3.1.6
Action B

PVNGS Units 1,
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3.1.7 A.l

3.1.7 A.2

3.1.7 A.3

3.1.8 A.l

3.1.8 A.2

3.1.8 A.3

3.1.8 A.4

3.1.9 A.1

3.1.9 A.2

3.1.9 A.3

3.1.9 A.4

3. 1. 10A. 1

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to Special Test Exceptions ecause
cross reference notes are not used in ITS or NUREG-1432.
Changes the MODE applicability requirements and adds a NOTE to SR
3.1.7.1 that states that the SR is not required to be performed
rior to MODE 2 entr which maintains the CTS re uirements.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional.descri tive information.
Removes cross reference note to Special Test Exceptions because
cross reference notes are not used in .ITS or NUREG-1432.
Deletes the reference to part-length CEA groups be maintained w th n
limits with COLSS in service or out of service" since the insertion
limits do not chan e based on the service status.
Deletion of the reference to CTS 4.1.3.1.2 since it is not necessary
to exem t condition entr to erform the 'SR.

Reformatted and r enumbered in. accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the required time to initiate boration from ">mmediate y" to
"within 15 minutes."

Changes t e reference to requirements of SDM Specifications
3. 1.1.2 to reflect its relocation 3.1.6 and 3.1.7 .

De etion of the reference to shutdown margin, it is not neede sinceit is based on CEA osition and not a licable to this STE.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

NCT„S>~
ect.ion'CO

3.1.3.6

LCO 3.1.3.6
Note *
LCO 3.1.3.6

Lco 3.1.3.7

LCO 3.1.3.7
Note *
LCO 3.1.3.

3.1.3.7

LCO 3.10.1

LCO 3.10.1
Actions a,
b
Lco 3.10.1

3.10.1

LCO 3.10.2

F',.IT.S!:.'.',Beet,
on-,'CO

3.1.7

LCO 3.1.7

SR 3.1.7.1

LCO 3.1.8

LCO 3.1.8

LCO 3.1.8

3.1.8

LCO 3.1.9

3.1.9
Action A

LCO 3.1.9

3.1.9

LCO 3.10.1

PVNGS Units 1,'2 3
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3.1.11A.l Reformatted and renumbered sn accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.10.4 LCO 3.11.1

3.1.11A.2

3.2.1 A.l

Adds spec fication of a Completion Time (15 minutes) for the Action
to return LHR and DNBR to within Limits.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information. .

LCO 3.10.4
Action
LCO 3.2.1

LCO 3.1.11

LCO 3.2.1

3.2.1 A.2 Not Use N A
3.2.2 A.l Reformatte and renumbered n accordance with NUREG-1432, Rev. 1 to

improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.2.2 LCO 3.2.2

3.2.2 A.2

3.2.2 A.3

3.2.3 A.l

3.2.3 A.2

3.2.3 A.3

Removes cross reference note to Specia Test Exceptions ecause
cross reference notes are not used in ITS or NUREG-1432.
Deletes the-exception to Specification 4.0.4 since the survei ance
is required once after each fuel load with thermal power greater
than 40X and not required to be performed prior to entry into the
a lic'abilit .
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to Special Test Exceptions because
cross reference notes are not .used in ITS or NUREG-1432.
Combines the 2 hours allowed to verify that the AZIMUTHAL POMER TILT
is within its limits with the additional 2 hours allowed to reduce
THERMAL POMER to less than 50X if the verification is not completed
as re uired into a sin le 4 hour re uirement to reduce ower.

LCO 3.2.2

4.2.2.1

LCO 3.2.3

LCO 3.2.3

LCO 3.2.3
Action b.2

LCO 3.2.2

3.2.2

LCO 3.2.3

Lco 3.2.3

Lco 3.5.3
Action B.l

3.2.4 A.l Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

Lco 3.2.4 LCO 3.2.4

PVNGS Units 1,
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3.2.5 A.l

3.2.5 A.2

3.3.1 A.l

3.3.1 A.2

3.3.1 A.3

3.3.1 A.4

3;3.1 A.5

3.3.1 A.6

3.3.1 A.7

3.3.1 A.8

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference. note to Special Test Exceptions because
cross reference notes are not used in ITS or NUREG-1432.
Reformatted an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords t e Surveillance Interval to use the ITS STAGGERED TEST
BASIS but does not chan e the interval.
Rewords the Surveillance Requirement to use t e term CHANNEL
FUNCTIONAL TEST to capture the concept of the CTS terminology logic
for the b asses" with e uivalent intent.
The LCO 'specifies the number of RPS trip and ypass remova channe s
required to be OPERABLE for each function in the associated table.
CTS didn't include the number of channels required in the LCO
statement because of the mix of e ui ment included in the CTS Table.
Adds a NOTE to the Specification Actions. that states that separate
condition entries are allowed for each RPS Function. The format of
the ITS makes this NOTE necessary where in CTS the situation was
clear without this note.
Rewords the statement regarding the number of inoperable automat c
RPS trip channels compared to the total number of channels that.
re uire Action entr but does not chan e the re uirement.
Rewords the statement regarding the number of inoperable automat c
RPS trip channels compared to the minimum number of channels that
re uire Action entr but does not chan e the re uirement.
Removes the CHANNEL FUNCTIONAL TEST cross-reference from the tab e
NOTE addressing the limited calibration to adjust instrumentation to
agree with the calorimetric calculation since the calibration *

re uired is described in the SR.

(CTS';.:;Sectl on',:-,"„:

LCO 3.2.7

LCO 3.2.7

LCO 3.3.1

SR 4.3.1.3

SR 4.3.1.2

LCO 3.3.1

LCO 3.3.1

LCO 3.3.1
Table 3.3-1
Action 2
LCO 3.3.1
Table 3.3-1
Action 3

LCO 3.3.1.
Table 4.3-1
Note (2)

;:;, TS)Sect on)

Lco 3.2.5

LCO 3.2.5

LCO 3.3.1

SR 3.3.1.13

SR 3.3.1.12

LCO 3.3.1

LCO 3.3.1
Actions
NOTE

LCO 3.3.1
Action A

LCO 3.3.1
Action B

SR 3.3.1.4

PVNGS Units 1,
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3.3.1 A.9

3.3.1 A.10

3.3.1 A.ll

Removes the words steady state" from the phrase "Verify the total
steady state RCS flow rate as indicated by each CPC is less than or
equal to the actual RCS flowrate" because flow is always "steady
state" under the test erformance conditions.
Removes the unneeded words "quarterly" and "current" from the phrase
"The quarterly channel functional test shall include verification
that the correct current values of addressable constants are
installed in each operable CPC. quarterly is the standard ITS
fre uenc .
Adds a new Act on that requires entry into MODE 3 wit in 6 hours f
the Completion Time for the prior Actions is not met instead of
forcing entry into LCO 3.0.3. Both CTS and ITS require reports per
10CFR. ITS requires reports per 10CFR50.73, whereas, CTS requires
re orts er 10CFR50.72 and 10CFR50.73.

LCO 3.3.1
Table 4.3-1
Note

7 5 8
LCO 3.3.1
Table 4.3-1
Note (9)

LCO 3.3.1

SR 3.3.1.2
SR 3.3.1.5

SR 3.3.1.7

LCO 3.3.1
Action G

3.3.1 A.12 Eliminates reference to the RPS Logic and Actuation devices an t e
statement that the trip setpoint and setpoint allowable values are
not applicable to the equipment. The format of the ITS makes this
unnecessar .

3.3.1 A.13 Eliminates information related to ow pressurizer pressure setpoints
that is not necessary because it applies to a MODE in which the
functions are not required to be OPERABLE.

3.3.1 A.14 Changes the units of reference for the Reactor Coolant Flow-Low Rate
Allowable Value from "psi/sec" to "psid/sec" with no change to the
time dependent functional values.

Sect on 2.2
Table 2.2-1
Items II,
III
Sect on 2.2
Table 2.2-1
Notation
(2)
LCO 3.3.1
Table 3.3-1
Notation

b
Section 2.2
Item
1.A.7.a

LCO 3.3.1

LCO 3.3.1

LCO 3.3.1
Table
3.3.1-1
Functions=
12, 13

PVNGS Units 1,
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3.3.2 A.l

3.3.2 A.2

Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
The LCO spec fies the number of reactor protective instrumentat on
channels and bypasses required to be OPERABLE for each function in
the associated table. CTS didn't include the number of channels
required in the LCO statement because of the mix of equipment
included in the CTS Table.

t Dlscussi on...
5"of;<'Ch'a'n"

e,::'.3.1

A. 15 Eliminates reference to the Core Protection Calculators since it is
not a trip function and its outputs are included in the table.

:„';::::.CTS',~Sects.on".''.

LCO 3.3.1
Table 4.3-1

Lco 3.3.1
LCO 3.3.2

Lco 3.3.1

i:.'".ITS;:::Secti on'„

LCO 3.3.1
Table
3.3.1-1
Functions
14, 15
LCO 3.3.2

LCO 3.3.2

3.3.2 A.3 Adds a NOTE to the Specification Actions that states that separate
condition entries are allowed for each RPS Function. The format of
the ITS makes this NOTE necessary where in CTS the. situation was
clear without this note.

LCO 3.3.1 LCO 3.3.2
NOTE

3.3.2 A.4

3.3.2 A.5

Rewords the Surveillance Frequency of the Reactor Trip RESPONSE TINE
Surveillance to use the ITS STAGGERED TEST BASIS definition. The
actual interval is not chan ed.
Rewords the Survei lance Requirement to use the term CHANNEL
FUNCTIONAL TEST to capture the concept of the CTS terminology "logic
for the b asses" with e uivalent intent.

SR 4.3.1.3 SR 3.3.2.5

SR 4.3.1.2 SR 3.3.2.3

3.3.2 A.6

3.3.2 A.

Clarifies the intent of the breaker and CEA portion of the note
regarding the protective system trip breakers in the closed
position, CEA drive system capable of CEA withdrawal and fuel in the
reactor vessel. Removes the reference to fuel in the reactor vessel
as unnecessar due to the NODE definition in the ITS.
Rewords the statement regarding the number of inoperable automat c
RPS trip channels compared to the total number of channels that
require Action entry but does not change the requirement.

LCO 3.3.1
Table 3.3-1
Note (*)

LCO 3.3.1
Table 3.3-1
Action 2

LCO 3.3.2
Table
3.3.2-1
Note (a)

LCO 3.3.2
Action A

PVNGS Units I,
2 f 3
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3.3.2 A.S

3.3.2 A.9

3.3.3 A.l

3.3.3 A.2

3.3.3 A.3

3.3.3 A.4

3.3.3 A.5

3.3.3 A.6

Rewords the statement regarding the number of inoperable automatic
RPS trip channels compared to the minimum number of channels that
require Action entry but does not change the requirement.

E iminates the NOTE reference to MODES since ITS provides this
information elsewhere and CTS did not. Changes the reference to
"setpoint value" by deleting the word "value."

Reformatte an renumbered >n accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords the statement regarding t e number of CEAC channe s requ re
to be OPERABLE as a result of the restructuring of ITS but does not
chan e the content.
Rewords the SR by rep acing "Core Protection Ca culators" with

CEACs" to clarif that the hrase a lies to both CPCs and CEACs.
Simplifies the wording regarding withdrawal of CEA groups to say
"fullywithdrawn and maintained full withdrawn" in. place of
referencing other Specifications.

Moves the SR requirement to increase the surveillance frequency on
CEA alignment checks from the CEA Alignment SR to the CEAC LCO, the
actual frequency remains unchanged.

Adds an Action that requires entry into MODE 3 within 6 hours if the
other Completion Times are not met instead of forcing entry into LCO
3.0.3. Both CTS and ITS require reports per 10CFR. ITS requires
reports per 10CFR50.73, whereas, CTS requires reports per 10CFR50.72
and 10CFR50.73.

LCO 3.3.1
Table 3.3-1
Action 3

Section 2.2
Table 2.2-1
Note (3)

LCO 3.3.1
LCO 3.1.3.6

LCO 3.3.1

SR 4.3.1.5

LCO 3.3.1
Table 3.3-1
Action
6.b.2.a
6.b.2.c
LCO 3.3.1
Table 3.3-1
Action 6.a
SR .

4.1.3.1.1
LCO 3.3.1

:.'S'-'„Sect one'.

LCO 3.3.2
Action B

Lco 3.3.2
Table
3.3.2-1
Note b
LCO 3.3.3

LCO 3.3.3

LCO 3.3.3
Action D

LCO 3.3.3
Action B.2

LCO 3.3.3
Action A

LCO 3.3.3
Action E

PVNGS Units 1,
2 j 3

"A" Table Page 12 February 23, 1998



l,

f

li

tf

'fl l

I g



.>Oi scussi.on;,

.'-;-,of:l'Cha'n-
e'.",':;CTS'.-:;Sects on.';:;",. TS;;,Sects on.",:

3.3.3 A.7

3.3.3 A.8

3.3.4 A.l

3.3.4 A.2

3.3.4 A.3

3.3.4 A.4

3.3.4 A.S

3.3.4 A.6

Removes cross-reference note to Special Test Exceptions because
cross reference notes are not used in ITS or NUREG-1432.

E minates reference to specific sub-sections regarding DNBR marg n
establishment since the referenced ITS section provides the
necessary detail and sub-section reference is not required.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
CTS LCO Applicability refers to a Table, ITS wi not use a tab e
format. Changes Applicability wording to clarify that the intent is
With any Reactor trip circuit Breakers (RTCBs) in the closed

position and any CEA capable of withdrawal" and deletes the words
"with fuel in the vessel" since the ITS definition of NODE makes
them unnecessary.
The LCO specifies the number of reactor protective 1nstrumentat on
channels and bypasses required to be OPERABLE for each function in
the associated table. CTS didn't include the number of channels
required in the LCO statement because of the mix of equipment
included in the CTS Table.
Adds an Action that requires entry into NODE 3 withsn 6 hours if the
other Completion Times are not met and therefor avoids the LCO 3.0.3
entry required by CTS which contains no specific Action to cover
this condition.
Rewords the Action statement regarding the required number of
OPERABLE channels to the perspective of the number of inoperable
channels but does not chan e the re uirements.
Rewords the Action statement regarding the conditions under which an
inoperable RTCB may be closed to state the name of the Surveillance
Test CHANNEL FUNCTIONAL TEST instead of referencin the SR number.

LCO 3.3.1
Table 3.3-'1
Note a

LCO 3.3.1
Table 3.3-1
Action
6.b.1
LCO 3.3.1

Lco 3.3.1

LCO 3.3.1

LCO 3.3.1

LCO 3.3.1
Actions

LCO 3.3.1
Table 3.3-1
Action 5

LCO 3.3.3

LCO 3.3.3
Action B

LCO 3.3.4

LCO 3.3.4

LCO 3.3.4

LCO 3.3.4
Action E

LCO 3.3.4
Action A

LCO 3.3.4
Action B

PVNGS Units 1,
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3.3.5 A.l

3.3.5 A.2

3.3.5 A.3

3.3.5 A.4

3.3.5 A.5

3.3.5 A.6

3.3.5 A.7

3.3.5 A.8

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the wording of the ESFAS Instrumentation LCO to specify the
number of OPERABLE channels in the LCO instead of using a table for
this ur ose.
Adds a NOTE to the Specification Actions that states that separate
condition entries are allowed for each ESFAS Function. The format
of the ITS makes this NOTE necessary where in CTS the situation was
clear without this note.
Rewords the Surveillance Frequency o the ENGINEERED SAFETY FEATURES
response time Surveillance to use the ITS STAGGERED TEST BASIS .

definition. The actual interval is not chan ed.
Rewords the statement regarding the number of inoperable ESFAS
channels compared to the total number of channels that require
Action entr but does not chan e the re uirement.
Rewords the statement regarding the number of inoperable ESFAS
channels compared to the minimum number of channels that require
Action entr but does not chan e the re uirement.
Adds an Action that requires entry into NODE 3 within 6 hours if the
other Completion Times are not met instead of forcing entry into LCO
3.0.3. Both CTS and ITS require reports per 10CFR. ITS requires
reports per 10CFR50.73, whereas, CTS requires reports per 10CFR50.72
and 10CFR50.73.
Rewords notation wording to refer to the setpoint instea of the
setpoint value, clarifies that the setpoints increase until the
normal value is reached, does not explicitly state that the setpoint
reductions are accomplished manually and removes reference to NODES
3 and 4 and consistent with ITS table format.

ACTS,,'-.;Sect.. one

LCO 3.3.2

LCO 3.3.2

LCO 3.3.2
Actions

SR 4.3.2.3

LCO 3.3.2
Table 3.3-3
Action 13
LCO 3.3.2
Table 3.3-3
Action 14
LCO 3.3.2

LCO 3.3.2
Table 3.3-3
Note (a),
(b)

'.;,::
. S;;:,'Section:.

LCO 3.3.5

LCO 3.3.5

LCO 3.3.5
Actions
NOTE

SR 3.3.5.4

Lco 3.3.5
Action A

Lco 3.3.5
Action B

LCO 3.3.5
Action E

LCO 3.3.5
Table
3.3.5-1
Note (a),

b

PVNGS Units 1,
2 j 3
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3.3.5 A.9

3.3.6 A.l

3.3.6 A.2

3.3;6 A.3

3.3.6 A.4

3.3.7 A.l

3.3.7 A.2
3.3.7 A.3

3.3.7 A.4

3.3.7 A.5

Eliminates the LCO 3.0.4 exclusion because operation with a single
channel is allowed for an unlimited period of time and ITS LCO 3.0.4
permits NODE changes in this condition.

Reformatted an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the wording of the ESFAS Instrumentation LCO to specify t e
number of OPERABLE channels in the LCO instead of using a table for
this ur ose.
Adds a NOTE to t e Specification Actions that states that separate
condition entries are allowed for each ESFAS Function. The format
of the ITS makes this NOTE necessary where in CTS the situation was
clear without this note.
Rewords the statement regarding the number of inoperab e ESFAS
channels compared to the total number of channels that require
Action entry but does not change the requirement.

Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Not Used
Includes ESFAS Loss of Vo tage and Degraded Voltage functions an
uses the terminology function instead of "and bypasses" which is
inclusive.
Eliminates the use of a table with notes to specify Actions
associated with an inoperable channel since the LCO presents
singular Actions which apply to both Functions (Loss of Voltage and
De raded Volta e .
Rewords the statement regarding the number of noperab e LOVS
channels compared to the total number of channels that require
Action entr but does not chan e the re uirement.

~CTS;-'Sectsong

LCO 3.3.2
Table 3.3-3
Action 13
Note *
LCO 3.3.2

LCO 3.3.2

LCO 3.3.2
Actions

LCO 3.3.2
Table 3.3-3
Action 12,
15, '16

LCO 3.3.2

N A
LCO 3.3.2

LCO 3.3.2
Table 3.3-3

LCO 3.3.2
Table 3.3-3
Action 13

,'.: . S;.',Sect on;.:

LCO 3.3-5
Action A

LCO 3.3.6

LCO 3.3.6

LCO 3.3.6
Actions
NOTE

LCO 3.3.5
Action A

'CO

3.3.7

N A
LCO 3.3.7

LCO 3.3.7
Actions

LCO 3.3.7
Action A

PVNGS Units 1,
2. 3
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3.3.7 A.6

3.3.7 A.7

3.3.8 A.l

3.3.8 A.2

3.3.8 A.3

3.3.8 A.4

3.3.8 A.5

3.3.9 A.l

Rewords the statement regarding the number of inoperable LOVS
channels compared to the minimum number. of channels that require
Action entr but does not chan e the re uirement.
Eliminates reference to other Actions since the format of ITS ma es
them unnecessary.

Reformatte an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
ITS Action c arif es the intent of CTS to enter Actions when ot
radiation monitors (RU-37 and RU-38) are inoperable.

Rewords the Act>on for the containment purge va ve isolat on system
inoperable to eliminate the need to refer to a different section of
the ITS for information.
Adds a c ar1fying NOTE to the Applicabi ity of the LCO which states
"Only required when the penetration is not isolated by at least one
closed automatic valve, closed manual valve, or blind flange." This
note is equivalent to the CTS applicability Nhen purge system is
bein used.
Rewords the Survei lance Frequency requirement for the radiat on
monitoring channel but does not change the frequency.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to-
~ improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.3.2
Table 3.3-3
Action 14
LCO 3.3.2
Table 3.3-3
Action 19
a, b

LCO 3.3.3.1

LCO 3.3.3.1
Table 3.3-6
Action 25
LCO 3.3.3.1
Table 3.3-6
Action 25
LCO 3.3.3.1
Table 3.3-6
NOTE ¹

SR 4.3.3.1
Table 4.3-3
Inst. I.C
LCO 3.3.2
LCO 3.3.3.1

',.".:ITS:;,'.Sect on':;

LCO 3.3.7
Action B

LCO 3.3.7
Actions

LCO 3.3.8

LCO 3.3.8
Action A, B

LCO 3.3.8
Action A, C

LCO 3.3.8
NOTE

SR 3.3.8.1

LCO 3.3.9

3.3.9 A.2

3.3.9 A.3

Reworded the LCO to clarify the number of CREFAS channels requ re
for o erabilit .

LCO 3.3.3.1

Rewords the Survei ance Frequency of the ENGINEERED SAFETY FEATURES SR 4.3.2.3
response time (CREFAS) Surveillance to use the ITS STAGGERED TEST
BASIS definition. The actual interval is not chan ed.

LCO 3.3.9

SR 3.3.9.6

PVNGS Units 1, "A" Table February 23, 1998
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3.3.9 A.4

3.3.10A.1

3.3.10A.2

3.3.10A.3

3.3.11A.l

3.3.11A.2

3.3.11A.3

3.3.12A.1

3.3.12A.2

Changes the Action wording to clarify the intent regarding both
CREFAS Manual Trip, Actuation Logic or radiation monitor channels
ino erable.
Reformatte an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Adds a NOTE to the Specification Actions that states that separate
condition entries are allowed for each PAM Function. The format of
the ITS makes this NOTE necessary where in CTS the situation was
clear without this note.
Eliminates the Action statement in CTS t at directs attention to
Table 3.3-10 because it is unneeded due to the format of ITS.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Eliminates reference to a table for the Remote Shutdown System
Surveillance Requirements since ITS format does not use a table for
this 'ur ose.
Adds a NOTE to the Specsfication Actions that states that separate
condition entries are allowed for each PAM Function. The format of
the ITS makes this NOTE necessary where in CTS the situation was
clear without this note.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the system name in the LCO from "startup channe high
neutron flux alarm to Boron Dilution Alarm System (BDAS)" and
re laces the word "both" with "two" for consistenc with NUREG-1432.

',,:;.CTS,;;:Sect on.'.

LCO 3.2
Table 3.3-3
Action 18
LCO 3.3.3.1
LCO 3.3.3.6

Lco 3.3.3.6

LCO 3.3.3.6
Action a
LCO 3.3.3.5

SR
4.3.3.5.a

LCO 3.3.3.5

LCO 3.1.2.7
LCO 3.3.1

LCO 3.1.2.7

.„":: TS:,:":,Sect. on'~

LCO 3.3.9
Action', C

LCO 3.3.10

Lco 3.3.10
NOTE

LCO 3.3.10

LCO 3.3.11

SR 3.3.11.3

LCO 3.3.11
NOTE

Lco 3.3.12

LCO 3.3.12

PVNGS Units 1,
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3.3.12A.3

3.3.12A.4

Changes the Action Completion time to determine the RCS boron
concentration from when entering MODE 3, 4, 5 or 6, or at the time .

the alarm is determined to be inoperable" to immediately" as a
clarification to boron concentration not met during specified
a licabilit .
Changes the Action Comp etion tsme to determine the RCS boron
concentration from "when entering MODE 3, 4, 5 or at the time both
alarms are determined to be inoperable" to "immediately" as a
clarification.

LCO 3.1.2.7
Action a.l

LCO 3.1.2.7
Action b. 1

LCO 3.3.12
Action A

LCO 3.3.12
Action B

3.3.12A.5 Rewords the Surveillance Requirement Frequency for BDAS CHANNEL
CHECKS to simplify it and eliminate the need for two intervals. The
fre uenc of the SR is unchan ed.

SR 4.1.2.7 SR 3.3.12.1

3.4.1 A.l

3.4.1 A.2

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception ecause
cross reference notes are not used in ITS or NUREG-1432.

LCO 3.2.5
LCO 3.2.6
LCO 3.2.8
LCO 3.2.6

Lco 3.4.1

LCO 3.4.1

3.4.1 A.3 Not Used N A
3.4.1 A.4 Modified the Pressurizer Pressure LCO to reflect the more

restrictive limits specified in a proposed PVNGS license amendment
(Letter 102-03717 dated June 17, 1996). This change is characterized
as administrative because the change reflects approved TS Amendments
109, 101 and 81 to Units 1, 2, and 3, res ectivel .

LCO 3.2.8 LCO 3.4.1

3.4.2 A.l Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.1.1.4 LCO 3.4.2

3.4.2 A.2 Modifies the Action Completion time allowed to return RCS Co d Leg
Temperature to ~ 545'F and reduce power to enter MODE 3 from 15
minutes and 15 minutes respectively to a total of 30 minutes without
s ecification of sub-se ments.

LCO 3.1.1.4
Action

3.4.2
Action A

PVNGS Units 1,
2 3

A" Table Page 18 February 23, 1998



'I

tg

I

I



'.D> scuss,s on;",

8'of..:Cha'n eN
3.4.3 A.l

3.4.3 A.2.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.

LCO 3.4.8.1 LCO 3.4.3

LCO 3.4.8.1 LCO 3.4.3

3.4.3 A.3 Deletes the statement that a determination that the RCS remains LCO 3.4.8.1
acceptable for continued operations is required since it is implicit Action
in the ITS Actions.

Lco 3.4.3
Action A, C

3.4.4 A.l

3.4.4 A.2

3.4.5 A.l

3.4.5 A.2

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception ecause
cross reference notes are not used in ITS or NUREG-1432.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.

LCO 3.4.1.1 LCO 3.4.4

Lco 3.4.1.1 LCO 3.4.4

LCO 3.4.1.2 LCO 3.4.5

LCO 3.4.1.2 LCO 3.4.5

3.4.5 A.3 Describes the condition that defines inoperable, not in operation,
or condition not met (one RCS loop inoperable) and splits the CTS
Action into two se arate Actions.

LCO 3.4.1.2
Action a

LCO 3.4.5
Action A, C

3.4.6 A.l

3.4.6 A.2

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.

Lco 3.4.1.3 LCO 3.4.6

LCO 3.4.1.3 LCO 3.4.6

3.4.6 A.3 Adds the statement "...no RCS loop or SDC train OPERABLE" to clar fy LCO 3.4.1.3
the intent of with no reactor coolant or shutdown cooling loop in Action b
o eration."

LCO 3.4.6
Action C

3.4.6 A.4 Describes the condition that defines >noper ab e or not in operat on
and s lits the CTS Action into two se arate Actions.

LCO 3.4.1.3
Action a

LCO 3.4.6
Action A, 8

PVNGS Units 1,
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A.5

3.4.7 A.l

3.4.7 A.2

3.4.7 A.3

3.4.7 A.4

Changes the word "dilution" to "reduction" in the footnote
discussion regarding prohibiting dilution of RCS boron concentration
durin the time when all RCPs and SOC um s are de-ener ized.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes t e word dilution" to "reduction" in the footnote
discussion regarding prohibiting dilution of RCS boron concentration
durin the time when all RCPs and SOC um s are de-ener ized.
Adds t e words "required SOC train inoperable" to "with no shut own
cooling loop in operation...." to clarify the intent of the Action.

Oescr es t e condition t at defines inopera e or not in operation
and splits the CTS Action into two separate Actions.

LCO 3.4.1.3
Footnote *

LCO

3.4.1.4.1

LCO
3.4.1.4.1
Footnote *
LCO

3.4.1.4.1
Action b
LCO
3.4.1.4.1
Footnote *

LCO 3.4.6
NOTE 1

LCO 3.4.7

LCO 3.4.7
NOTE 1

LCO 3.4.7
Action B

LCO 3.4.
NOTE I

3.4.8 A.l

3.4.8 A.2

3.4.8 A.3
3.4.9 A.l

Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the word "dilution" to "reduction" in the footnote
discussion regarding prohibiting dilution of RCS boron concentration
durin the time when all RCPs and SOC um s are de-ener ized.
Not Used
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO

3.4.1.4.2
Footnote *

LCO 3.4.8
NOTE l.b

N A.N A
LCO 3.4.3.1 LCO 3.4.9

LCO LCO 3.4.8
3.4.1.4.2

3.4.9 A.2 Adds a NOTE regarding the applicability of the pressurizer steady
state water level specification to clarify the trahsient conditions
in which the limit doesn't a 1 .

LCO 3.4.3.1 LCO 3.4.9
NOTE

3.4.10A.1 Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.4.2.2 LCO 3.4.10

PVNGS Units 1,
2 3
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3.4.10A.2

3.4.11A.1

3.4.11A.2

3.4.12A.1

3.4.12A.2

3.4.12A.3

3.4.13A.1

3.4.13A.2

3.4.13A.3

3.4.13A.4

3.4.14A.1

Changes the manner of reference to Inservice Testing requirements
from LCO 4.0.5 to the Inservice Testing Program for the pressurizer
safet valves.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes t e manner of reference to Inservice Testing requirements
from LCO 4.0.5 to the Inservice Testing Program for the pressurizer
safet valves.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Deletes the phrase "from either location" to reflect the remova of
the reactor head vents from Technical Specifications which leaves
onl ressurizer vents in ITS.
Deletes the statement that the pressurizer vent va ves have to e
closed since the requirements for the valves to be closed are
contained in other arts of the's ecifications.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Hoves c arifying information regarding the circumstances when SDC
suction line relief valves must be laced in service into a NOTE.
Deletes the specific statement of LCO 3.0.4 exclusion for NODE 5 an
6 since the ITS definition of LCO 3.0.4 excludes these modes.
Rewords and moves the prohibition on starting an RCP if the SG
secondary water temperature is more than 100'F greater than any cold
le tern erature into a NOTE.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

SR 4.4.2.2

LCO 3.4.2.2

SR 4.4.2.1

LCO 3.4.10

LCO 3.4.10
Action a, b

LCO 3.4.10

LCO 3.4.8.3

LCO 3.4.8.3

LCO 3.4.8.3
Action f ,

LCO 3.4.8.3
Action a,
b, c
LCO 3.4.4
LCO 3.4.5.2

SR 3.4.10.1

LCO 3.4.11

SR 3.4.11.1

LCO 3.4.12

LCO 3.4.12

3.4.12

LCO 3.4.13

LCO 3.4.13
NOTE

LCO 3.4.13

LCO 3.4.13
NOTE

LCO 3.4.14

PVNGS Units 1,
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3.4.14A.2

3.4.14A.3

3.4.14A.4

3.4.15A.1

3.4.15A.2

3.4.16A.1

3.4.16A.2

3.4.16A.3

3.4.17A.l

3.4. 17A. 2

Adds an Action that requires immediate entry into LCO 3.0.3 if one
or more Steam Generators is inoperable. This is a reformat of CTS
re uirements and not a chan e in re uirements.
Eliminates a redundant requirement to monitor the conta nment
atmospheric gaseous and particulate radioactivity monitor at least
once per 12 hours.

E iminates a footnote reference that exc udes the prov sions of
Specification of 4.0.-4 and clarifies the related issue requirements
for erformance such that an ex licit exce tion is not necessar .
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Provides a NOTE which clarifies the intent of t e Action and gives
explicit instructions for proper application of the Actions to
achieve'TS corn liance.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross-reference note to another specification because cross-
reference notes are not used in ITS or NUREG-1432.

Moves t e Action requirements for the Containment Sump Monitoring
System to be OPERABLE when the containment atmosphere radioactivity
monitor (gaseous and particulate) is inoperable (and vice-versa) to
an LCO and Actions.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Relocates the primary coo ant specific activity requirements from
the LCO to Surveillance Requirements without changing the
re uirements.

LCO 3.4.4
Action

SR

4.4.5.1.a
SR
4.4.5.2.1
SR
4.4.5.2.1.c

LCO 3.4.5.2
LCO 3.7.11

LCO 3.4.5.2
Action c

LCO 3.3.3.1
LCO 3.4.5.1

LCO 3.3.3.1
Table 3.3-6

.Action 23
LCO 3.4.5.1
Action a, b

LCO 3.4.7

LCO 3.4.7
(a and b)

LCO 3.4.14
Action C

SR 3.4.16.1

SR 3.4.14.1

LCO 3.4.15

LCO 3.4.15
NOTE 1

LCO 3.4.16

LCO 3.4.16

LCO 3.4.16
LCO 3.4.16
Action C, D

LCO 3.4.17

SR 3.4.17.1
SR 3.4.17.2

PVNGS Units 1,
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3.5.1 A.l

3.5.1 A.2

3.5. 1 A.3
3.5.1 A.4

3.5.1 A.5

3.5.1 A.6

3.5.1 A.7

3.5.1 A.8
3.5.2 A.l

3.5.2 A.2

3.5.2 A.3
3.5.2 A.4

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.
Not Used
Adds an action to require entry into LCO 3.0.3 if two or more SITs
are inoperable. This is a clarification to ensure the operators
understand the need to enter LCO 3.0.3 in circumstances with
multi le SITs ino erable for different Action re uirements.
Removes the requirement regarding the verification that power s
removed from the SIT isolation valve operator when pressurizer
pressure is above 430 psia. This is administrative since this ITS
LCO isn't a licable below 1837 sia.
Changes the Action requirement end-states from HOT SHUTDOWN" to "<
1837 psia" which is an administrative change that reflects the split
of this CTS LCO into ITS LCO 3.5. 1 and 3.5.2. This Action end-state
takes the lant to a condition where LCO 3.5.1 no ion er a li'es.
Reflects the sp it of this CTS LCO into two ITS LCOs, (3.5. 1 an
3.5.2) by changing the NODE of applicability to match the
administrative s lit of re uirements.
Not Used
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to

~ improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.
Not Used
Adds an action to require entry into LCO 3.0.3 if two or more SITs
are inoperable. This is a clarification to ensure the operators
understand the need to enter LCO 3.0.3 in circumstances with
multi le SITs ino erable for different Action re uirements.

~;.CTS'-.,:Sect.l,on+

LCO 3.5.1

LCO 3.5.1

N A
LCO 3.5.1

SR 4.5.1.c

LCO 3.5.1
Action a,
b, c

LCO 3.5.1

N A
LCO 3.5.1

LCO 3.5.1

N A
LCO 3.5.1

;; T,S.-;.',.Sect. on,::

LCO 3.5.1

LCO 3.5.1

N A
LCO 3.5.1
Action D

SR 3.5.1.5

Lco 3. .1
Action C

LCO 3.5.1

N A
LCO 3.5.2

LCO 3.5.2

N A
LCO 3.5.2
Action 0
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3.5.2 A.S

3.5.2 A.6
3.5.3 A.1

3.5.3 A.2

3.5.3 A.3

Reflects the split of this CTS LCO into two ITS LCOs, (3.5. 1 and
3.5.2) by changing the NODE of applicability to match the
administrative s lit of re uirements.
Not Used
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Re ocates the direction to perform specific ECCS SRs "during
shutdown" from the Surveillance Requirement to a clarification in
the Fre uenc column.
Changes the wording regarding pumps that must start on upon receipt
of an SI actuation signal from "low pressure safety injection pumps"
and "high pressure safety injection pumps to ECCS pumps, which
encom asses both LPSI and HPSI um s.

LCO 3.5.1

N A.
LCO 3.5.2
LCO 3.7.11

SR 4.5.2.e

SR
4.5.2.3.2

LCO 3.5.2

N A
LCO 3.5.3

SR 3.5.3.4
SR 3.5.3.5
SR 3.5.3.6
SR 3.5.3.5

3.5.3 A.4 Removes cross reference note to a different Specification that
contains IST requirements because cross reference notes are not used
in ITS or NUREG-1432.. The reference is replaced with "In accordance
with the Inservice Testin Pro ram'."

SR 4.5.2.f SR 3.5.3.3

3.5.3 A.5
3.5.4 A.l

3.5.5 A.l

Not Used
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.5.3

LCO 3.5.4

N A
LCO 3.5.4

LCO 3.5.5

3.5.5 A.2

3.5.6 A.1

Deletes the portion of the figure related to Spent Fuel Pool Vo ume
requirements since this portion of the Specification has been
relocated and is therefore no ion er a licable.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.5.6LCO 3.5.2

LCO 3.5.4 LCO 3.5.5
Figure 3.1-.
I
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3.5.6 A.2

3.6.1 A.l

3.6.1 A.2

Incorporates the TS change request dated June 28, 1996 which changes
the minimum cubic feet of TSP from 464 to 524. This change is
characterized as administrative because the change reflects the
approved TS Amendments 110, 102 and 82 to Units I, 2, and 3,
res ectivel .
Reformatte and renumbered in accordance wit NUREG-1432, Rev. 1 to
improve readability. Changes incldded editorial rewording and the
insertion of additional descri tive information.
Combines the use of terms describing aspects of Conta nment
operability (integrity and leakage rates) into the single concept
that Containment shall be OPERABLE." The intent is not chan ed.

SR
4.5.2.d.2

LCO 3.6.1.1
LCO 3.6.1.2
LCO 3.6.1.6
LCO 3.6.1.1
LCO 3.6.1.2
LCO 3.6.1.6

SR 3.5.6.1

LCO 3.6.1

LCO 3.6.1

3.6.1 A.3

3.6.1 A.4

Combines the LCO singular focus on Containment leakage rates) into
the sin le conce t that "Containment shall be OPERABLE."
Excludes t e Containment air locks from the Surveillance for v sua
examination and leakage rate testing since it is separately
addressed in ITS 3.6.2.

LCO 3.6.1.2 LCO 3.6.1

SR 4.6.1.2 SR 3.6.1.1

3.6.1 A.5

3.6.1 A.6

3.6.1 A.j

Deletes specification of requirements related to containment
structural integrity since they are'ow a part of the Containment
Tendon Surveillance Pro ram addressed in ITS section 5.5.6.
Adds the statement-requiring performance of periodic visual
examinations of the containment since that examination is required
by 10 CFR 50, Appendix J and conformance is controlled by the
Containment Leakage Rate Testing Program described in ITS section
5.5.6.
Eliminates a statement requiring conformance to a related
Specification since the ITS format does not typically make such
cross-references and the referenced Specification's requirements
se aratel re uire conformance and therefore stand on their own.

SR

4.6.1.6.1'R

4.6.1.2

SR
4.6.1.1.b

SR 3.6.1.2
ITS 5.5.6

SR 3.6.1.1
ITS 5.5.6

LCO 3.6.1.1

PVNGS Units I, "A" Table Page 25 February 23, 1998
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3.6.1 A.8

3.6.2 A.l

Eliminates an exception to LCO 4.0.2 which allows surveillance
intervals to be extended a maximum of 25X. This interval is
specified by regulation and the extension does not apply in ITS as
stated in the SR 3.0.2 bases and therefore this change is
administrative only.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

SR 4.6.1.2 SR 3.6.1.1

LCO 3.6.1.3 LCO 3.6.2

3.6.2 A.2

3.6,2 A.3

3.6.2 A.4

3.6.2 A.5

3.6.2 A.6

3.6.2 A.7

E iminates the specific option to restore the >noperab e air lock
door to OPERABILITY to exit the LCO since it's a basic concept
addressed in LCO 3.0.2.
Eliminates an unnecessary exception to LCO 3.0.4 since the actions
of this LCO permit operation with an inoperable air lock door for an
unlimited eriod of time.
E iminates reference to performing Surveillances n accordance wst
the Containment Leakage Rate Testing Program at periodic intervals"
since the ro ram s ecifies the intervals.
Adds a clarifying NOTE which permits separate Condition entry for
each air lock. This was implied in CTS by the wording of the LCO
that stated "Each containment air lock shall be OPERABLE."
Adds clarifying NOTES and Actions to remind the licensee that other
Specifications may be affected if the leakage rate of the air-
lock(s) violate Containment Integrity.

Adds a clarifying NOTE regarding the applicabslity of Actions A.l,
A.2 and A.3 if Condition C is entered. This NOTE is necessary due
to the ITS practice of multiple Condition entry and makes the ITS
LCO consistent with the CTS source LCO.

LCO 3.6.1.3
Action

LCO 3.6.1.3
Action a.3

SR
4.6.1.3.a

LCO
3.6.1.3'CO

3.6.1.3

LCO 3.6.1.3
Action b

LCO 3.0.2

LCO 3.0.4

SR 3.6.2.1

LCO 3.6.2
NOTE 2

LCO 3.6.2
NOTE 3

LCO 3.6.2
Action C;1

SR 3.6.2.1
NOTE

LCO 3.6.2
Action A
NOTE 1

PVNGS Units 1,
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3.6.2 A.S

3.6.2 A.9

Adds a c arifying NOTE regarding the applicability of Actions B.l,
B.2 and B.3 if Condition C is entered.

Adds a c arifying NOTE w ic states "An inoperable air loc door
does not invalidate the previous successful performance of the
overall air lock leakage test."

~C.S„':: ect on.':
'?',",'P >7::::„-'~+V,,':gg? .,:~~/

LCO 3.6.1.3
Action b

SR 4.6.1.3

,": TS>Sect on?~

LCO 3.6.2
Action 8
NOTE 1

SR

3.6.1.2.1
NOTE 1

3.6.2 A.lo

3.6.3 A.l

3.6.3 A.2

3.6.3 A.3

3.6.3 A.4

3.6.3 A.5

E iminates an exception to LCO 4.0.2 which a lows surve>1 ance
intervals to be extended a maximum of 25K. This interval is
specified by regulation and the extension does not apply in ITS as
stated in the SR 3.0.2 bases and therefore this change is
administrative onl .

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes t e requirement from SRs for verification of position for
valves closed to comply with Actions since these verifications are
now required in specific Actions (ITS LCO 3.6.3 Action A.2, C.2 and
D.2 .
Adds a NOTE whic states "Separate Cond tion entry is al owe for
each penetration flow path" which clarifies the intent of the CTS
source LCO.
Rewords the CTS NOTE to provide c arification that Actions are to e
complied with for systems made inoperable by inoperable by
containment isolation valves.

Adds a clarifying NOTE to remind the licensee that another
Specification may be affected if the leakage rate of a penetration
flow ath violates Containment Inte rit .

SR 4.6.1.3

LCO 3.6.1.1
LCO 3.6.1.7
LCO 3.6.3
SR
4.6.1.1.a

LCO 3.6.1.7

LCO 3.6.3
Action 1.b,
l.c
Note **
LCO 3.6.1.'7
LCO 3.6.3

SR 3.0.2

LCO 3.6.3

LCO 3.6.3
ACTIONS

LCO 3.6.3
NOTE 2

LCO 3.6.3
NOTE 3

LCO 3.6.3
NOTE 4

PVNGS Units 1,
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3.6.3 A.6

3.6.3 A.7 Not Used

Adds clarifying NOTES specifying which Actions are applicable to
each type of penetration.

LCO 3.6.1.7
LCO 3.6.3
LCO 3.6.1.1

N A

LCO 3.6.3
Action A,
B, C

NOTE

N A
3.6.3 A.8 Rewords t e Action Condition Statement to c arify that they app y to LCO 3.6.1.7

one or more penetration flow paths with inoperable CIVs. Action a,
b, c

LCO 3.6.3
Action A, D

3.6.3 A.9 E iminates spec fic reference to restoring operability as a metho
of exiting the LCO Actions since this is already provided
generically in ITS LCO 3.0.2.

LCO 3.6.1.7
Action a,
b, c

LCO 3.6.3
Action a

LCO 3.0.2

3.6.3 A.10 E im nates the requirement to perform a 31 day interva position
verification Surveillance on a purge valve with leakage exceeding
limits in a penetration flow path while in an Action Statement for
that condition. That Action separately isolates the valve and
re uires a 31 da interval osition verification.

SR
4.6.1.7.1

SR 3.6.3.1

3.6.3 A.ll Eliminates a cross-reference to a re ated SR since cross-references
are not used in ITS or NUREG-1432 and the LCO for the related SR
im oses its own A licabilit .

-3.6.3 A.12 Rewords a NOTE regarding unisolating penetration flow paths (except
for 42 inch purge penetrations) intermittently under administrative
control.

3.6.3 A.13 Adds clarify>ng information regarding devices acceptable for
isolating the penetration flow path.

SR 4.6.3.6

LCO 3.6.3
Note *

LCO 3.6.1.7
Action a,
b, c.

LCO 3.6.3

LCO 3.6.3
NOTE

LCO 3.6.3
Action A, D

PVNGS Units 1,
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3.6.3 A.14

3.6.3 A.15

3.6.3 A.16

3.6.3 A.17

3.6.4 .A. 1

3.6..5 A.1

3.6.6 A.l

3.6.6 A.2

3.6.6 A.3

Adds a clarifying statement directing user to the appropriate Action
for purge valve leakage not within limits.

Changes the reference for testing the Containment Spray System
automatic valves from CTS Specification 4.0.5 (ASIDE Section XI pump
and valve testing) to the Inservice Testing Program which is
described in Section 5.5.8 of ITS and contains the ASHE Section XI

um and valve testin re uirements.
Expands the devices allowed to isolate a penetration by including
the use of a check valve with flow through the valve secured which
is considered an "automatic valve." Deactivated automatic valves"
were ermitted in the CTS source.
Eliminates the exemption to the provisions of Specification 3.0.4
since the Actions permit operation for an unlimited time and an
exem tion is not re uired.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatted and renumbered in accordance with NUREG-1432-, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Eliminates specific reference to restoring operability as a method
of exiting the LCO Actions since this is already provided
enericall in ITS LCO 3.0.2.

Adds a new Action that requires immediate entry into LCO 3.0.3 if
two containment spray pumps are .inoperable. Though not specifically
addressed as an Action in CTS, the requirements are the same and
therefore this is only an administrative chan e.

,','.:C S','.!Sect on',:

LCO 3.6.1.7
Action a, b

LCO 3.6.3
Action 1

SR 4.6.3.3

LCO 3.6.3
Action 1.b

LCO 3.6.3
Action l.e

LCO 3.6.1.4

LCO 3.6.1.5

LCO 3.6.2.1

LCO 3.6.2.1
Action

LCO 3.0.3

<: S,,":,:Sect:ion:..

LCO 3.6.3
Action A

SR 3.6.3.5

LCO 3.6.3
Action A.l

LCO 3.0.4

LCO 3.6.4

LCO 3.6.5

LCO 3.6.6

LCO 3.0.2

LCO 3.6.6
Action C
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3.6.6 A.4

3.6.6 A.5

3.6.6 A.6

3.6.6 A.7

3.6.7 A.1

Changes the reference for containment spray pump testing from CTS
Specification 4.0.5 (ASHE Section XI pump and valve testing) to the
Inservice Testing Program which is described in Section 5.5.8 of ITS
and contains the ASHE Section XI pump and valve testing
re uirements.
Hoves the information regarding when testing system actuation wit
test signals from the SR to the Frequency column of ITS but makes no
chan e in intent.
Rewords the SR for ver>fication of proper va ve response upon
receipt of a recirculation actuation test signal but does not change
the intent of the SR.
Rewords the Action and Completion Time requirements for one
containment spray system inoperable and eliminates the restoration
of Operability as an explicit action since it is always an available
option. The total time allowed and the intent of the Action remain
the same.
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial'rewording and the
insertion of additional descri tive information.

SR
4.6.2.1.b

SR
4.6.2.1.d

SR
4.6.2.1.d.2

LCO 3.6.2.1
Action

LCO 3.6.4.2

,.;. TS":,:;.Sect on:„:":,

SR 3.6.6.3

SR 3.6.6.4

SR 3.6.6.4

LCO 3.6.6
Action A, B

LCO 3.6.7

3.6.7 A.2 Not Used
3.6.7 A.3 Not Used

N A N A
N A

3.7.1 A.l Reformatte an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.7.1.1 LCO 3.7.1

3.7.1 A.2

3.7.1 A.3

Eliminates the portion of the Action opening statement that simp y
describes HODE 1 and 2 re uirements and adds no useful information.

LCO 3.7.1.1
Action a

Eliminates an unnecessary statement "...operation in HODES 1 and 2 LCO 3.7.1.1
may proceed provided that... since this is implied by the nature of Action a
the Action statement.

LCO 3.7.1
Action A
LCO 3.7.1
Action A

PVNGS Units 1,
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3.7.1 A.4

3.7.1 A.5

Eliminates an unnecessary statement "...either all the inoperable
valves are restored to OPERABLE status... in the Action since this
is an method of exiting the Action statement is addressed in LCO
3.0.2 and does not need to be included here.
Adds a clarifying NOTE which states that "Separate Condition entry
is allowed for each HSSV" which was not needed in the CTS source by
the nature of its format.

LCO 3.7.1.1
Action a

LCO 3.7.1.1
Actions

;:,ITS„.-.,Secti,on

LCO 3.7.1
Action,A

LCO 3.7.1
Actions

3.7.1 A.6

3.7.1 A.7

Hakes reference to Table 3.7. 1-1 and so eliminates the need to
restate the rovisions of normal o erations in the Actions.

LCO 3.7.1.1
Action b

Eliminates a Specification 3.0.4 exclusion by the addition o a NOTE LCO 3.7.1.1
which states Not required to be performed prior to entry into HODE Action c
3. The allowance to enter HODE 3 and test HSSVs at hot conditions
is retained and the intent is unchan ed.

LCO 3.7.1
Action B

SR 3.7.1.1

3.7.1 A.S E iminates an asterisked note regarding an a owance for Unit 1,
Cycle 5 operation at 100X power with. one inoperable HSSV.

LCO 3.7.1.1
Table 3.7-2
Note *

LCO 3.7.1

3.7.2 A.1 Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial'ewording and the
insertion of additional descri tive information.

LCO 3.7.1.5 LCO 3.7.2

3.7.2 A.2

3.7.2 A.3

Changes the reference for stroke time testing of the HSIVs from CTS
Specification 4.0.5 (ASHE Section XI pump and valve testing) to the
Inservice Testing Program which is described in Section 5.5.8 of ITS
and contains the ASHE Section XI pump and valve testing
re uirements.
Eliminates an exclusion to Specification 4.0.4 an adds a NOTE
stating that NODE 3 entry is permitted prior to performing the HSIV
closure time Surveillance. This permits establishment of conditions
under which the acceptance criteria was generated and does not
chan e the intent of the CTS source re uirements.

SR
4.7.1.5.1

SR
4.7.1.5.2

SR 3.7.2.1

SR 3.7.2.1

PVNGS Units I,
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3.7.2 A.4

3.7.3 A.l

3.7.3 A.2

3.7.3 A.3

3.7.3 A.4

3.7.3 A.5

3.7.4 A.l

3.7.4 A.2

3.7.4 A.3

3.7.4 A.4

Eliminates an exclusion to Specification 3.0.4 which is unneeded
since the Action permits continued operation for an unlimited period
of time and the intent is therefore equivalent.

Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
LCO restated to be equipment specific since the NFIVs are now
located in a separate and unique LCO instead of being a subpart of
the Containment Isolation Valve LCO.
Adds a c arifying NOTE which states t at "Separate Con ition entry
is allowed for each penetration flow path" which was not needed in
the CTS source b the nature of its format.
Retains the requirement to "Iso ate the affecte penetration wit in
4 hours by use of at least one closed manual valve or blind flange"
since there are no manual valves or blind flanges that can be used
for this ur ose.
Eliminates an exclusion to Specification 3.0.4 which is unneede
since the Action permits continued operation for an unlimited period
of time and the intent is therefore e uivalent.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes cross reference note to a'Special Test Exception because
cross reference notes are not used in ITS or NUREG-1432.
Rewords the LCO to clarify that only one ADV per steam generator is
re uired to be OPERABLE.
Rewords the Action Condition from "With ess than one atmospheric
dump valve..." to "One required ADV line inoperable" but does not
chan e the intent.

,'.<C; S~Sect: on)

LCO 3.7.1.5
NODE 2, 3,
4
Action. b
LCO 3.6.3

LCO 3.6.3

LCO 3.6.3
Actions

LCO 3.6.3
Action 1.c

LCO 3.6.3
Action I.e

LCO 3.7.1.6

LCO 3.7.1.6

LCO 3.7.1.6

LCO 3.7.1.6
Action

~ITS":.:::Sect, on,':

LCO 3.7.2
Action C

LCO 3.7.3

LCO 3.7.3

LCO 3.7.3
NOTE

LCO 3.7.3

LCO 3.7.3

LCO 3.7.4

LCO 3.7.4

LCO 3.7.4

LCO 3.7.4
Action A
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3.7.5 A.1

3.7.5 A.2

3.7.5 A.3

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Changes the LCO and Action statements to refer to "trains" instea
of "flowpaths" and "pumps" but does not change the scope or intent.

Adds c ari ication .that the SR applies to valves the water and oth
steam flow aths for the AFW um .

LCO 3.7.1.2

LCO 3.7.1.2
LCO 3.7.1.2
Action a,
b, c
SR
4.7.1.2.a.l

LCO 3.7.5

LCO 3.7.5

SR 3.7.5.1

3.7.5 A.4 Not Used N A N A
3.7.5 A.5

3.7.6 A.1

3.7.6 A.2

3.7.7 A.1

3.7.7 A.2

3.7.7 A.3

Moves the statement directing t at testing system actuation with
test signals from the Surveillance column of CTS to the Frequency
column of ITS but does not chan e the intent.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords the Action and Completion Time requirements for the
condensate storage tank inoperable to eliminate the restoration of
Operability as an explicit action since it is always an available
option by LCO 3.0.2. The total time allowed and the intent of the
Action remain the same.
Reformatted and renumbered sn accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Provides clarification that the requirement to perform the 18 mont
EW pump and valve tests does not include the need to perform the
testin durin shutdown".
Prov de clarification that t e permissib e signa s to emonstrate
satisfaction of the Surveillance Requirements include both actual
and simulated actuation si nals.

SR

4.7.1.2.c

LCO 3.7.1.3

LCO 3.7.1.3
Action a

LCO 3.7.3

SR 4.7.3.
SR 4.7.3.c

SR 4.7.3.
SR 4.7.3.c

SR 3.7.5.3
SR 3.7.5.4

Lco 3.7.6

CO 3.7.6
Action A. 1

LCO 3.7.7

SR 3.7.7.2
SR 3.7.7.3

SR 3.7.7.2
SR 3.7.7.3
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3.7.7 A.4

3.7.7 A.5

3.7.8 A.l

Adds a NOTE to Required Action A.l directing users to the shutdown
cooling TS for Actions to take when that system is made inoperable
b an ino erable EW S stem.
Adds a NOTE to SR 3.7.7.1 to clar>fy that iso ation of EW System
Flow to individual corn onents does not render EW ino erable.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.7.3

SR 4.7.7.1

LCO 3.7.4

t"„; TS~Sect.ionj

LCO 3.7.7
Action A.1

SR 3.7.7.1

LCO 3.7.8

3.7.8 A.2

3.7.8 A.3

Adds a NOTE to SR 3.7.8.1 to clarify that "Isolation of ESPS f ow to SR 4.7.4.1
individual corn onents does not render ESPS ino erable.
Adds a NOTE to LCO 3.7.8 Required Action A.l directing users to t e LCO 3.7.4
emergency diesel generator TS and shutdown cooling TS for Actions to
take when those s stems are made ino erable b an ino erable ESPS.

SR 3.7.8.1

LCO 3.7.8
Action A. 1

3.7.9 A.1 Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.7.5 LCO 3.7.9

3.7.9 A.2 Transfers. the details of ultimate heat sink OPERABILITY from t e LCO LCO 3.7.5
to the associated Surveillance Re uirements.

SR 3.7.9.1
SR 3.7.9.2

3.7.9 A.3

3.7.10A.1

Clarifies that the use of the word "average" regar >ng t e
verification of the spray pond water temperature is not necessary
since there is only a single location for temperature determination
and it rovides a re resentative indication of the bulk tern erature.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.7.5.

LCO 3.7.6

SR 3.7.9.2

LCO 3.7.10

3.7.10A.2 Provides clarification that the Essential Chilled Water System va ve SR 4.7.6.1
position verification applies to all valves in the flow path not
just valves servicin safet -related e ui ment.

SR 3.7.10.1

3.7.11A.1 Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.7.7 LCO 3.7.11
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3.7.11A.2

3.7.11A.3

3.7. 11A. 4

3.7.12A.1

3.7.12A.2

3.7.13A.1

3.7. 13A. 2

3.7.13A.3

3.7.14A.1

3.7.14A.2

Adds a new Action which addresses two CREFS trains inoperable in
NODES 1, 2, 3 and 4 and requires immediate entry into LCO 3.0.3.
This is equivalent to the CTS approach for this situation and so
does not re resent a chan e in intent.
Removes statement of CREFS filter testing and instead ma es
reference to the Ventilation Filter Test Program which is describe
in section 5.5.11 of the ITS.
Removes the specification how the CREFS System must e started for
the monthl test of o eration..
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Adds a new Action which addresses two CREATCS trains inoperab e n
MODES 1, '2, 3 and 4 and requires immediate entry into LCO 3.0.3.
This is equivalent to the CTS approach for this situation and so
does not re resent a chan e in intent.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes deta ls of testing the venti ation filters an nstead makes
reference to the Ventilation Filter'Test Program which is described
in ITS section 5.5. 11.

Deletes a cross reference to another LCO since cross references are
not used in the ITS or'UREG-1432. This is an administrative change
onl .
Reformatted and renumbere in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Deletes a restatement of App icability in t e SR t at mirrors t e
LCO a licabilit .

ACTS!:,Sect. one.;

LCO 3.7.7

SR 4.7.7.

SR 4.7.7.a

LCO 3.7.7

LCO 3.7.7

LCO 3.7.8

SR 4.7.8.
SR 4.7.8.c
SR 4.7.8.d
SR 4.7.8.e
SR

4.7.8.f'CO

3.7.8
Note *

LCO 3.9.11

SR 4.9.11

,",: TS:,'.,Sect, on<

LCO 3.7.11
Action F

'R

3.7.11.2

SR 3.7.11.1

LCO 3.7.12

LCO 3.7.12
Action F

LCO 3.7.13

SR 3.7.13.2

LCO 3.7.13

LCO 3.7.14

SR 3.7.14.1
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3.7.15A.1

3.7. 15A. 2

3.7.16A.1

3,7.17A.1

3.8.1 A.l

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Deletes t e specification as to how boron concentration of t e spent
fuel pool is to be determined and 'clarifies that not only is it to
be determined, it must also be within the limits of the
s ecification.
Reformatted an renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatte and renumbere in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

LCO 3.9.13

SR 4.9.13

LCO 3.7.1.4

Sect on
5.3.1.2

LCO 3.8.1

LCO 3.7.15

SR 3.7.15.1

LCO 3.7.16

LCO 3.7.17

LCO 3.8.1

3.8. 1 A.2 Not Used N A N A
3.8.1 A.3

3.8.1 A.4

3.8.1 A.5

3.8.1 A.6

E iminates the Action footnotes regarding entry into app icable
conditions and requirements because the format change of ITS makes
them redundant. See ITS 1.3.
Rep aces the term "fuel limited" with "modified" regarding DG starts
involving idling and gradual acceleration to synchronous speed.

Modifies the wording regarding the circuits between the offsite
transmission network to the switchyard and the circuits between the
switchyard and the diesel generators to improve clarity.

Adds a new Action requiring smmediate entry into Specification 3.0.3if three or more required AC sources are inoperable. This is
consistent with the intent of CTS and therefore represents an
administrative chan e onl .

LCO 3.8.1.1
Action c,
d~ e
SR
4.8.1.1.2.a
.2
Footnote 2
LCO

3.8.1.l.a
LCO

3.8.l.l.b
LCO 3.8.1.1

LCO 3.8.1
Action C,
D, E

SR 3.8.1.2
NOTE 3

LCO 3.8.1.a
LCO 3.8.1.b

LCO 3.8.1
Action I
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3.8.1 A.7 Adds a statement for, two SRs that states "All DG starts may be
preceded by an engine prelube period." which is consistent with the
BASES and therefore an administrative change only.

SR
4.8.1.1.2.d
.8

SR

SR 3.8.1.15
SR 3.8.1.20

3.8.2 A.1 Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

4.8.1.1.2.e
LCO 3.8.2 LCO 3.8.2

3.8.2 A.2

3.8.2 A.3

3.8.3 A.l

3.8.3 A.2

Clarifies the LCO wording regarding the circuits between the offsite
transmission network, the onsite Class lE distribution system and
diesel generator. Also ensures all required loads are powered from
offsite power and that a diverse power source is available if the
offsite circuit is lost.
Transfers three SRs (4.8. 1.1.2.d.4, 4.8.1. 1.2.d.5 and
4.8.1.1.2.d.10) from the note pertaining to SRs that are not
required and includes them in the list of ITS SRs that are not
applicable because ESF functions are not require OPERABLE during
shutdown.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Adds a new Action to declare the associated DG inoperable

immediately if the Required Action and Associated Completion Times
of the other Actions are not met or if another reason for
inoperability is identified that is not addressed in the other LCO
Actions.

LCO
3.8.1.2.a
LCO
3.8.1.2.b

SR 4.8.1.2
Note 2

LCO
3.8.1.3.1

LCO
3.8.1.3.1

LCO 3.8.2.a
LCO 3.8.2.b

SR 3.8.2.1
NOTE

LCO 3.8.3

LCO 3.8.3
Action F

3.8.4 A;1

3.8.4 A.2

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Removes the use of the word "energized" in regard to the LCO
requirement that the DC trains be energized but does not change the
intent.

LCO 3.8.2.1 LCO 3.8.4

LCO 3.8.2.1 LCO 3.8.4

PVNGS Units 1,
2 /3

"A" Table Page 37 February 23, 1998



fl

~ %

I

i Il

I

fj

II

If l



3.8.4 A.3

3.8.4 A.4

3.8.4 A.5

Removes the use of the word "Required" in connection with DC trains
to eliminate confusion but does riot chan e the intent.
Hoves the direction to perform the Surveil ance dur>ng times when
the plant is not operating by deleting during shutdown" and adding
a Surveillance NOTE directing that the SR not be performed in NODES
1 throu h 4. The intent is not chan ed.
Removes the use of the phrase actual an simu ate " regarding oa s
in verification of the battery capacity but does not change the
intent.

LCO 3.8.2.1
Action a
SR

4.8.2.1.d
SR

4.8.2.1.e
SR
4.8.2.1.d

LCO 3.8.4
Action A
SR 3.8.4.7
SR 3.8.4.8

SR 3.8.4.7

3.8.4 A.6 Not Used N A N A
3.8.4 A.7 Changes the phrase "DC trains inoperable" to DC electrical power

subsystems (exclusive of the battery charge) inoperable" to more
clearly define the meaning, eliminate confusion and make a clear
distincti'on between the battery chargers and the rest of the DC

ower subs stem.

LCO 3.8.2.1 LCO 3.8.4
Action A

.3.8.4 A.8 Not Used N A
3.8.4 A.9 Adds the phrase that would cause performance, degradation" to the SR

verification requirement that no visual indication of physical
dama e or abnormal deterioration exists.

SR
4.8.2.1.c.l

SR 3.8.4.3

3.8.4 A. 10 Deletes specification of the method in which restoring charging
ca acit must be done.

LCO 3.8.2.1
Action b

LCO 3.8.4
Action C

3.8.4 A.ll

3.8.5 A.1

CTS specifies criteria for both Exide and AT&T brand batteries. In
PVNGS letter 102-04053 dated December 17, 1997, PVNGS requested to
change the term Exide to reference the more descriptive term low
specific gravity. cells." This is characterized as an administrative
change since the battery performance criteria and cell parameters
are not changed from those specified in the CTS. (See draft SE
Section III.G on removin Exide and ATLT from CTS.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

SR 4.8.2.1 SR 3.8.4.1

SR 3.8.4.8

LCO 3.8.2.2 LCO 3.8.5
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3.8.5 A.2

3.8.5 A.3

3.8.6 A.l

3.8.6 A.2

3.8.6 A.3

3.8.7 A.1

3.8.7 A.2

3.8.8 A.1

Removes the use of the word "energized" in connection with the LCO
describing the operability requirements for the DC train. The bases
description details that the buses must be connected to batteries
and o eratin char ers.
Deletes specification of the metho in which restoring charging
ca acit must be done.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descr'i tive information.
Removes references to Exide batter>es which are no onger used at
PVNGS. (See draft SE Section III.G on removing Exide and ATIT from
CTS.
Changes the reference to the number of connected ce s to be teste
from each battery back from 6 to lOX (which is 6 cells since the
bank consists of 60 cells . This is an administrative chan e onl .
Reformatted and renumbered sn,accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
inse'rtion of additional descri tive

information.'eflects

the effect of the administrative split of the source (CTS)
Onsite Powe} Distribution Systems — Operation into two ITS
Specifications, 3.8.7 Inverters — Operating'and 3.8.9 Distributing
Systems - Operating System. Adjustments were made in phrasing to
accommodate this split but the intent is unchanged.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.

':.'CTS,-::;Sect
on .

:4"'";:-:" .: ':."."- ', ':. ':i .".

LCO 3.8.2.2

Lco 3.8.2.2
Action b

'LCO 3.8.2.1

LCO 3.8.2.1
Table 4.8-2

SR
4.8.2.1.b.3

LCO 3.8.3.1

LCO 3.8.3.1
Action b.2

Lco 3.8.3.1
Action b.l

LCO 3.8.3.2

:,::„TS„,".:Sect on,~

LCO 3.8.5

LCO 3.8.5
Action B

LCO 3.8.6

LCO 3.8.6
Table
3.8.6-1
SR 3.8.6.3

LCO 3.8.7

LCO 3.8.7
Action A.l,
B.l, B.2

LCO 3.8.9
Action B.l,
0.1, 0.2
LCO 3.8.8
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3.8.8 A.2

3.8.8 A.2

3.8.9 A.l

3.8.9 A.2

3.8.10A.1

3.8.10A.2

3.9.1 A.l

3.9.1 A.2

Reflects the effect of the administrative split of the source (CTS)
Onsite Power Distribution System — Shutdown into two ITS
Specifications, 3.8.8 Inverters — Shutdown and 3.8.10 Distribution
Systems - Shutdown. Adjustments were made in phrasing to
accommodate this s lit but the intent is unchan ed.
Ref ects the effect of the administrative split of the source (CTS)
Onsite Power Distribution System - Shutdown into two ITS
Specifications, 3.8.8 Inverters — Shutdown and 3.8.10 Distribution
Systems — Shutdown. Adjustments were made in phrasing to
accommodate this split but the intent is unchanged.

Reformatte and renumbere in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial=rewording and the
insertion of additional descri tive information.
Explicit y states that the AC vital bus can be powere from the
inverter or the Class 1E constant voltage regulator.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Explicitly states that the AC vital bus can be powered from the
inverter or the Class 1E constant voltage regulator.

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Deletes the redundant statement in the MODE 6 Applicabi ity
regarding reactor vessel head bolts not fully tight or the head
removed which are unnecessary since the ITS Definition of MODE 6
alread - addresses this.

LCO
3.8.3.2.b
(Inverter s)

LCO

3.8.3.2.a
LCO

3.8.3.2.b
LCO

3.8.3.2.c
LCO 3.8.3.1

LCO 3.8.3.1
LCO 3.8.3.1
Action c
LCO 3.8.3.2

LCO

3.8.3.2.b

LCO 3.9.1

LCO 3.9.1

LCO 3.8.8

LCO 3.8.10

LCO 3.8.9

LCO 3.8.9
Bases

LCO 3.8.10

LCO 3.8.10
Bases

LCO 3.8.9
Bases
LCO 3.9.1

LCO 3.9.1

PVNGS Units 1,
2 /3

A" Table Page 40 February 23; 1998



.

5

l

,I

j

~, 1



3.9.1 A.3 Not Used N A N A
3.9.1 A.4 Provides c anficatson that the specific requirement for the boron

concentration of all filled portions of the Reactor Coolant System
to be maintained uniform" is part of the normal activities related
to shutdown coolin and refuelin .

LCO 3.9.1 LCO 3.9.1

3.9.1 A.5 Deletes the specific requirement t at chemica ana ys s" be used to
determine boron concentration of the Reactor Coolant System and adds
the requirement that the concentration be determined to be within
limits. This was the intent of the original CTS specification so
the chan e is administrative onl .

SR 4.9.1.2 SR 3.9.1.1

3.9.2 A.1

3.9.2 A.2

3.9.3 A.l

3.9.3 A.2

3.9.3 A.3

3.9.3 A.4

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Adds a NOTE which excludes neutron detectors from the requirement
for CHANNEL CALIBRATION.
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the

-insertion of additional descri tive information.
Deletes a redundant specification of the status required for
containment buildin enetrations.
Eliminates a cross reference which is no longer needed s nce the
referenced material (SR 4.9.9) has been combined with the
referencin SR into this ITS LCO.
Clarifies the nomenclature for devices that may be use to close
piping penetrations (other„ than purge valve penetrations) which
provide direct access from the containment atmosphere to outside
atmos here.

LCO 3.9.2

SR 4.9.2.
SR 4.9.2.c
LCO 3.9.4
LCO 3.9.9

SR 4.9.4

SR 4.9.4.

LCO
3.9.4.c.l

LCO 3.9.2

SR 3.9.2.2

LCO 3.9.3

SR 3.9.3.1

LCO 3.9.3

LCO

3.9.3.c.l

3.9.3 A.5 Combines the requirements of two ifferent CTS LCOs addressing
containment purge penetration closure and the containment purge and
exhaust isolation system to require that containment purge
penetrations be capable of being closed by an OPERABLE Containment
Pur e and Exhaust Isolation S stem. The intent is not chan ed.

LCO LCO

3.9.4.c.2 - 3.9.3.c.l
LCO 3.9.9
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3.9.4 A.l

3.9.4 A.2

3.9.5 A.1

3.9.5 A.2

3.9.5 A.3

3.9.5 A.4

3.9.5 A.5

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords the Action regarding the reload of irra iated fue from
"suspend all operations involving an increase in the reactor decay
heat load..." to suspending loading of irradiated fuel assemblies in
the core. Also changes the logical connector from "or to and" for
clarification but does not alter the intent.
Reformatte and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewor s t e Action regarding the number of shutdown coo ing loops
OPERABLE from With less than the required..." to One SDC loop..."
but since'here are two and both are required, the meaning is
e uivalent and the intent is not chan ed.
Rewords the Action regarding shutdown cooling from "Wst no shutdown
cooling loop in operation..." to "No SDC loop OPERABLE or in
operation." The LCO reqUires two loops to be OPERABLE, one of
which must be in operation. The Actions are equivalent and the
rewordin is for clarity onl .

Eliminates the Required Action for suspending operat>ons snvolving
an increase in reactor decay heat load (irradiated fuel assembly
movement). This is not needed since movement of those assemblies is
not permitted when this LCO is Applicable. The Applicability of
this LCO is NODE 6 with water level < 23 feet above the top of the
flange. The Refueling Water Level — Fuel Assemblies LCO requires
the level to be at or above 23 feet before fuel assembly movement is
ermitted.

Rewords the Act>on to clarify that the intentson is to mmediate y
suspend operations involving a reduction in reactor coolant boron
concentration when no SDC loo is in o eration.

:-.'.C '=:Sect on.;-.

LCO 3.9.8.1

LCO 3.9.8.1
Action

LCO 3.9.8.2

LCO 3.9.8.2
Action a

LCO 3.9.8.2 ~

Action b

LCO 3.9.8.2
Action b

LCO 3.9.8.2
Action b

,': . SRSect, on,,

LCO 3.9.4

LCO 3.9.4
Action A.l,
A.2

LCO 3.9.

LCO 3.9.5
Action A

LCO 3.9.5
Action B

LCO 3.9.5

LCO 3.9.5
Action B.l
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3.9.6 A.1

3.9.6 A.2

3.9.7 A.1

3.9.7 A.2

4.0 A.1

4.0 A.2

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords the Action from "...suspend all operations nvolving
movement of fuel assemblies..." to Suspend movement of fuel
assemblies within containment" for clarification but does not change
the intent.
Reformatted and renumbered in accor ance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Rewords t e LCO to clarify t at the water leve restrict>on is
applicable only if there is irradiated fuel in the reactor vessel
but does not chan e the intent.
Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descri tive information.
Moves the descriptive wording pertaining to spent fue poo oa ng
patterns.

'co 3.9.10.1

LCO 3.9.10 .
Action

Lco
3.9.10.2

LCO

3.9.10.2

Sect on 5.0

Sect on
5.3.1.2
(a through
c

LCO 3.9.6

LCO 3.9.6
Action A.l

LCO 3.9.

LCO 3.9.7

Sect on .0

Section
4.3.1.1.
(d through
f

PVNGS Units 1,
2 $ 3
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5.0 A.1

5.0 A.2

5.0 A.3

5.0 A.4

5.0 A.5

Reformatted and renumbered in accordance with NUREG-1432, Rev. 1 to
improve readability. Changes included editorial rewording and the
insertion of additional descriptive information.

E im1nates the requirement that the Vice President-Nuclear
Production issue an annual directive stating that the Shift
Supervisor is responsible for the Control Room function. This is an
unnecessary reminder and the responsibilities of the Shift
Su ervisor are ade uatel documented elsewhere in the ITS and UFSAR.
Eliminates specification that organizational charts in the UFSAR be
updated in accordance with 10 CFR 50.71(e) since that document
includes the requirements for updating the UFSAR and restatement in
Technical S ecifications is redundant.
Rewords the description of responsibilities for the Department
Leader Operations in regard to who directs the licensed activities
of the licensed operators, clearly establishing that position as
res onsible for overall unit o eration.
Rewords the statement regarding who is authorized to approve
proposed modifications to nuclear-safety related structures, systems
and components. CTS placed it with the Department Leader,
Operations or Director, Site Operations. ITS places it with the
Department Leader, Operations (who works for the Director, Site
0 erations or his desi nee.

LCO 4.0.5
LCO 3.4.4
LCO 3.4.8.3
LCO 3.5.2
LCO 3.6.1.3
LCO 3.6.1.6
LCO 3.6.3
LCO 3.6.4.3
LCO 3.7.7
LCO 3.7.8
LCO 3.11.1
LCO 3.11.2
LCO 3.11.3
Section 6.0
Sect on
6.1.2

Sect on
6.2.1.a

Sect on
6.3.1

Section
6.5.2.3

Section 5.0

Section
5.1.2

Section
5.2.1.a

Section
5.1.1

Sect on
5.1.1

PVNGS Units 1,
2 3
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5.0 A.6

5..0 A.7

5.0 A.8

5.0 A.9

5.0 A.10

5.0
A.11'.0

A.12

5.0 — A.13

5.0 A.14

5.0 A.15

Eliminates referral to specific procedures that must written because
they are elsewhere required by ITS 5.4.1.a through referral to
Regulatory Guide 1.33.

E minates redun ant sections requiring written proce ures for ODCN

implementation, secondary water chemistry program implementation and
PASS implementation. Section 5.4.1.e of ITS requires written
procedures for all programs addressed in ITS section 5.5 and these
named items are addressed in that location.
Updates the section references of 10 CFR 20 to reflect t e atest
version (20.1302, 20.1601 and table 2).

Rewords the reference to 10 CFR 50.4 regarding report su mltta ut
does not chan e the intent.
Changes the subm>tta dates for the Annua Radiologica
Environmental Operating Report and Occupational Radiation Exposure
Re ort.
Elimsnates an unnecessary referral to the submitta site for var ous
reports. The ITS requires submittal in accordance with 10 CFR 50.4
which provides the NRC distribution requirements for report
submittal.
Deletes an unnecessary requirement to submit special reports to t e
NRC within the time period specified for each report." Each special
re ort contains re uirements for submittal.
Deletes the "k 0.5" from the test pressure requirement for test ng
air locks at ~14.5 i 0.5 psig which is a redundant requirement
included in the acce tance criteria.
Clarifies that ASHE Boiler and PV Code Section XI testing inclu es
"a licable su orts."
Deletes an unnecessary statement that says Inservice Inspection
Program and Testing activities must be performed in addition to
other'Surveillance re uirements.

Section
6.8.1
(b, c, h,
k
Sect on
6.8.1
(i, l and
m)

Section
6.4.g

2 and 3

Section
6.9.1
Sect ons
6.9.1.4
6.9.1.7
Sections
6.9.1.6
6.9.1.10

Sect on
6.9.2

Section
6.16.b.2

LCO 4.0.5

LCO 4.0.5.

Section
5.4.1.a

Section
5.4.l.e

Section
5.5.4

b and c
Section 5.6

Sect ons
5.6.1
5.6.2
Sections
5.6.4
5.6.5.b

Section 5.6

Section
5.5.16

Section
5.5.8
Section
5.5.8

PVNGS Units 1,
2. 3
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5.0 A.16 Adds a statement that SR 3.0.3 is applicable to ITS 5.5.8 for
clarification since the ITS Applicability SRs are not normally
applied to frequencies identified in Administrative Section of the
ITS.

5.0 A.17 Adds an ASME biennial (2 year) testing interva with a'731 day
frequency. This frequency is already identified in the ASME code
and this chan e is therefore administrative.

'.0

A.18 Rewords the requirement to submit a special report to t e Commiss on

to document challenges to the SCS suction line relief valves or
ressurizer safet valves.

LCO 4.0.5

LCO 4.0.5.

LCO 3.4.8.3

Action e

Section
5.5.8.c

Section
5.5.8.a

Section
5.6.4

5.0 A.19 Adds a statement that SR 3.0.2 and SR 3.0.3 are app icab e to ITS
5.5.6 for clarification since the ITS Applicability SRs are not
normally applied to frequencies identified in Administrative Section
of the ITS.

SR
4.6.1.6.1

Section
5.5.6

5.0 A.20 Transfers t e requirements for t e Liquid Ho dup Tanks, Exp osive Lco 3. 1.1 . Section
Gas Mixture and Gas Storage Tanks to ITS Section 5.5.12 to be housed LCO 3.11.2 5.5.12
within the ITS Explosive Gas and Storage Tank Radioactivity LCO 3.11.3
Honitorin Pro ram.

5.0 A.21 Expands on the definition of the wor "temporary" regar ing what
recisel constitutes a tern orar radwaste tank.

LCO 3.11.1 Section
5.5.12.c

5.0 A.22

5.0 A.23

Adds a statement that SR 3.0.2 and SR 3.0.3 is app icable to ITS
5.5.12 for clarification since the ITS Applicability SRs are not
normally applied to frequencies identified in Administrative Section
of the ITS.

Adds a statement that SR 3.0.2 and SR 3.0.3 .is applica le to ITS
5.5.11 for clarification since the ITS-Applicability SRs are not
normally applied to frequencies identified in Administrative Section
of the ITS.

LCO 3.11.1
Action b

LCO 3.11.2
Action c

LCO 3.11.3
Action b
Lco 3.7.8

Section
5.5.12

Section
5.5.11

PVNGS Units I,
2f 3
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5.0 A.24 Rewords the sample analysis requirement for diesel fuel storage tank
samples from checking "viscosity and sediment to "particulate
concentration which are equivalent. Both check for fuel oil
de radation and the chan e is therefore administrative.

SR
4.8.1.3.1.2

Section
5.5.13.c

5.0 A.25 Changes the calculated containment peak pressure for the design
basis loss of coolant accident (P,) from 49.5 psig to 52 psig. This
change is characterized as -administrative because the change
reflects correct design pressure and was approved by TS Amendments
113, 106 and 85 to Units 1, 2, and 3, res ectivel .

5.0 A.26 Adds c arification in the form of the statement Shift crew
composition shall meet the requirements stipulated herein and in 10
CFR 50.54 m ."
Adds the clarifying statement "For the purpose of 10 CFR 50.54, a
licensed senior reactor operator (SRO) and a licensed reactor
operator (RO) are individuals who, in addition to meeting the
requirements of 5.3.1, perform the functions described in 10 CFR

50.54 m .

LCO
3.6.1.3.b
Section
6.16

Sect on
6.2.2.a
Table 6.2-1
Section
6.3.1

Sect on
5.5.16

Sect on
5.2.2.a

Section
5.3.2

5.0 A.27 Revises content to incorporate changes to 10 CFR 20 and 10 CFR
50.36a intended to eliminate possible problems with implementation
of the revised 10 CFR 20 requirements. Revised to ensure
consistency with re ulations.

Section
6.8.4.g
(2). (7).

10

Section
5.5.4.6

PVNGS Units 1,
2 3
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3.1.7 H.l

3.1.8 None
3.1.9 H.l

3.1.10 H.l

3.1.10 H.2
3.1.11 H.l

3.1.11 H.l
(continued)

3.1.11 H.2

3.1.11 H.3

3.2.1 None
3.2.2 None
3.2.3 H.l

3.2.4 None

Action requ rement for inoperable PDIL a arm
, circuit.

Requirement to verify PDIL alarm circuit
OPERABILITY.
N A
MODE app 1cabl ty changed to MODES 2 and 3 during
PHYSICS TESTS and no ion er includes MODE 4.
Require Act on is added to reduce power to ess
than or equal to the test power plateau within 15
minutes if ower exceeds the test thermal lateau.
Not Use
Elimination of CEA Position and Shutdown CEA
Insertion Limit specification suspension since it is
not necessar .

Elimination of CEA Position and Shutdown CEA
Insertion Limit specification suspension since it is
not necessar .
Change in MODE app icability imits for LCO reducing
circumstances when ITS 3. 1. 11 can be invoked.
Addition of requirements of specification 3.2.4,
DNBR.

N A

Requ red Act on to reduce the Variab e Overpower
Trip Setpoint to g 55X Rated Thermal Power is added
to the ITS.
N A

SR 4.1.3.6

SR 4.1.3.6

LCO 3.10.1

LCO 3.10.2

N A
LCO 3.10.4

SR 4.10.4.2

LCO 3.10.4

LCO 3.10.4

SR 4.10.4.2
N A
N A
LCO 3.2.3

Action b.2

LCO 3.1.7 Act on D

SR 3.1.7.3

N A
LCO 3. .9
APPLICABILITY
LCO 3.1.10 Act on A

N

LCO 3.1.11

LCO 3.1.11

LCO 3.1.11
APPLICABILITY
LCO 3.1.11

SR 3.1.11.1
N A
N A
LCO 3.2.3

Action B.2

3.2.5 None
3.3.1 H.l

N A
Removes NOTE a ow>ng the Loca Power Denslty-
High, Departure from Nucleate Boiling Ratio — Low
and Logarithmic Power Level - High to be bypassed
ursuant to S ecial Test Exce tion 3.10.3.

N A
Table 3.3-1 . N/A

Note (d)

PVNGS Units 1, 2, 3 H Table
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3.3.1 H.2

3.3.1 H.3

Removes NOTE al owing the setpoint for Reactor
Coolant Flow — Low (Rate, Floor and Band) to be
altered to disable the trip function during testing
ursuant to S ecial Test Exce tion 3. 10.3.

Requires a justment of the linear power eve to
agree with the calorimetric calculation if the
absolute difference is e ual to 2X or reater .

Requ res testing within 12 hours after reaching
required thermal power level.

Ta e 2.2-1

Note (7)

Tab e 4.3-1

Note 2

Table 4.3-1
Note (3), (7),
(8)

N/A

SR 3.3.1.4

SR 3.3. .2
SR 3.3.1.5
SR 3.3.1.6

3.3.2 H.l Removal of option to make the CPCs OPERABLE in NODES
3*, 4* and 5* and requires that the Logarithmic
Power Level — Hi h Set oints be reduced.

Table 3.3-1
1.8.2.a

Table 3.3.2-1 1.

Table 3.3-1 1.C.2 Table 3.3.2-1 l.

3.3.2 H.2

3.3.3 None
3.3.4 H.l

3.3.5 None
3.3.6 H.l

Requires opening of all RTCBs within 1 hour placing
the Unit in HODE 3.
N A

Requires that all six channels of The RPS Hatrix
Logic must be OPERABLE. Includes a note regarding
the applicability of the Action if three RPS Hatrix
Logic channels are inoperable due to a common power
source failure de-energizing three matrix power
su lies.
N A

Requires that all six channels of the ESFAS Hatrix
Logic must be OPERABLE.

Table 3.3-1
Action 10
Table 3.3-1
Actions
N A
CTS Table 3.3-1
Item II.A

N A
Table 3.3

Item I.B
Table 3.3

Item III.B.1

Table 3.3.2-1 l.
LCO 3.3.2 Action E

LCO 3.3.4

LCO 3.3.4 Action A

LCO 3.3.6
LCO 3.3.6 Action A

LCO 3.3.6
LCO 3.3.6 Action A

PVNGS Units 1, 2, 3 H" Table
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3.3.6 M.1

3.3.6 M.2

3.3.7 M.l

3.3.7 M.2

Requ res that a six channe s of the ESFAS Matrix
Logic must be OPERABLE.

Requ res reducing plant status to MODE 5 for
inoperable SIAS, CIAS, and RAS Function Automatic
Actuation Lo ic.
Requires Diesel Generator Loss of Voltage.(LOV)
Start to be OPERABLE in MODE 4 and when required by
ITS'LCO 3.8.2
Requires Diese Generator Loss of Vo tage (LOV)
Start OPERABLE when required by ITS LCO 3.8.2

Requires performance of Delay Time testing for both
channels of Loss of Voltage Relays and Degraded
Voltage Relays at 18 month intervals and
s ecification of values.

Table 3.3

Item IV.B
Table 3.3

Item V.B
Table 3.3

Item VI.B
Table 3.3

Item VII.B
Table 3.3-3
Action 16

Ta le 3.3-3

Item VIII
Table 3.3-4

Item VIII
Table 4.3-2

Item VIII
SR 4.3.2.3

Table 3.3-4

Item VIII.A
Table 3.3-4

Item VIII.B

LCO 3.3.6
LCO 3.3.6 Action A

LCO 3.3.6
LCO 3.3.6 Action A

LCO 3.3.6
LCO 3.3.6 Action A

LCO 3.3.6
LCO 3.3.6 Action A

Lco 3.3.6 Act on F

LCO 3.3.7
Applicability

LCO 3.3.7
Applicability

LCO 3.3.7
Applicability

SR 3.3.7.3

SR 3.3.7.3

SR 3.3.7.3

PVNGS Units 1, 2, 3 M Table February 23, 1998
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3.3.7 H.3

3.3.7 H.4

3.3.8 H.l
3.3.8 H.2

3.3.8 H.3

3.3.8 H.4

3.3.8 H.5

3.3.8 H.6

Requires that the app icab e LCO for the associated
DG (made INOPERABLE) be entered if unable to comply
with Re uired Action B.2.
Requires t at both the Degrade Voltage and Under
Voltage Relays be restored to operability within one
hour.
Not Use
Requires entry snto ITS LCO 3.6.3 CONTAINHENT

ISOLATION VALVE if the required Action and
associated Completion Time of ITS 3.3.8 Condition A
is not met.
Requires a CHANNEL FUNCTIONAL TEST of the CPIAS
actuation lo ic channel
Requires a CHANNEL FUNCTIONAL TEST of t e CPIAS
manual tri .
Deletes a lowance t at radiatson monitoring c anne
alarm/trip setpoints can be outside of the allowable
values for u to 4 hours.
De etes exemptions for Specsficatsons 3.0.3 and
3.0.4.
Specifies requirement for CPIAS Hanua Trip and
Actuation Lo ic in HODES 1, 2, 3 and 4.

LCO 3.3.2

LCO 3.3.2

Action 19.a
N A
LCO 3.3.3.1
Table 3.3-6
Item 1.D

SR 4.4.9

SR 4.4.9

LCO 3.3.3.1
Action a

Lco 3.3.3.1
Action c
LCO 3.3.3.1

-::;":.;"';<:.":,.',:;,::: S':;:.,'Sect on-"'. -.'i:i:-.'::.

: ~:. <..:.4: S.
LCO 3.3.7 Act on B

LCO 3.3.7 Action C

N A
LCO 3.3.8 Act on B

SR 3.3.8.3

SR 3.3.8.5

LCO 3.3.8

LCO 3.3.8

LCO 3.3.8

3.3.9 H.l Deletes a owance that radiation monitoring channe LCO 3.3.3.1
alarm/trip setpoints can be outside of the allowable Action a
values for u to 4 hours.

LCO 3.3.9

3.3.9 H.2

3.3.9 H.3

De etes exemptions for Specifications 3.0.3 and
3.0.4.

Requ res a CHANNEL FUNCTIONAL TEST of t e CREFAS

actuation lo ic channel.

LCO 3.3.3.1
Action c
LCO 3.3.2

Table 3.3-3
Notation.*
LCO 3.3.3.1

LCO 3.3.9

LCO 3.3.9

SR 3.3.9.3

PVNGS Units 1, 2, 3 H" Table February 23, 1998
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3.3.9 M.4

3.3.9 M.S

3.3.9 M.6

3.3.9 M.7

3.3.10M.1

3.3. 10M. 2

3.3.10M.3

3.3.10M.4

3.3.11M.1

Requires a CHANNEL FUNCTIONAL TEST of the CREFAS
manual tri channel.
Requires that CREFAS be OPERABLE during t e movement
of irradiated fuel assemblies.

A s ad t ona Act ons for inoperable CREFAS

equipment in MODES 5, 6 and during the movement of
irradiated fuel assemblies.

Requ res t at essentia vents at on be p ace >n
operation within one hour.

Requires two channe s o CETs per quadrant, each
channel consisting of two sensors.

Adds three addstional functions (Containment
Isolation Valve Position Indication, Reactor Coolant
System Activity Indication and Condensate Storage
Tank Level Indication) to the list of Post Accident
Monitorin PAM Instrumentation.
Hoves the Containment Hydrogen Monitors to the PAM

specification and adds an additional MODE

re uirements HODE 3
Requires the p ant to e in MODE 4 w thin 12 ours
with both hydrogen monitors inoperable.

Requ res OPERABILITY of the Remote Shut own System
in MODE 3.

LCO 3.3.3.1

LCO 3.3.3.1
Table 3.3-6
Item 2.B
LCO 3.3.3.1
Table 4.3-3
Item 2.B
LCO 3.3.3.1
Action 26

LCO 3.3.2

Action 18
LCO 3.3.2

Action 18
LCO 3.3.3.6
Table 3.3-10
Item 14

LCO 3.3.3.6

LCO 3.6.4.1

LCO 3.6.4.1
Action b

LCO 3.3.3.

SR 3.3.9.5

LCO 3.3.9

LCO 3.3.9

LCO 3.3.9 Act on C

LCO 3.3.9 Act on C

LCO 3.3.9 Act on A

LCO 3.3.10
Table 3.3.10-1
Items 14, 15, 16
and 17
LCO 3.3.10
Table 3.3.10-1
Items 8, 13 and 20

LCO 3.3.10
Table 3.3.10-1
Item 10
LCO 3.3.10
Table 3.3.10-1
Item 10 Action F

LCO 3.3.11

PVNGS Units 1, 2, 3 M" Table Page 6
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3.3.11H.2

3.3.12H.1 Does not exc ude Specification 3.0.3.

Requires the unit to be in NODE 3 within 6 hours and
MODE 4 within 12 hours.

LCO 3.3.3.5
Action a

LCO 3.3.3.5
Action b
LCO 3.1.2.7
Action c

LCO 3.3.11

LCO 3.3.11

LCO 3.3.12

3.3.12H.2

3.3. 12H.3

3.4.1 H.l

Adds t e requirement for a CHANNEL CALIBRATION for
the BDAS.
Adds action to requ>re suspension of a operations
involving positive reactivity additions if RCS Boron
Concentration can not be monitored eriodicall .

Requires MODE 1 performance of surveillance
measuring RCS flow rate under normal operating
conditions at ower with all RCPs runnin .

SR 4.1.2.7

LCO 3.1.2.6
Action a.l

SR 4.2.5

SR 3.3.12.3

LCO 3.3. 2 Act on B

SR 3.4.1.3

3.4.2 None N A N A N A
3.4.3 M. I Exc u es CTS 30 minute al owance to restore

temperature and/or pressure to within limits
following their violation, arid 36 hour allowance- to
reduce ressure if 30 minute re uirement not met.

LCO 3.4.8.1
Action

LCO 3.4.3 Action C

3.4.4 None N A N A' A
3.4.5 H.l

3.4.5 H.2

3.4.5 H.3

3.4.6 H.1

3.4.6 H.2

Requ>res mmediate suspension of all operations
involving a reduction of boron concentration when no
RCS loo is in o eration.
Restricts the amount of time that all RCPs may be
de-ener ized to one hour er ei ht hour eriod.
Imposes Action requirements when no reactor coolant
loops are. OPERABLE instead of just when no reactor
coolant loo is in o eration.
Requires immediate suspension of a operations
involving a reduction of boron concentration when no
RCS loo is in o eration.
Restricts the amount of time t at a RCPs may e
de-ener ized to one hour er ei ht hour eriod.

LCO 3.4.1.2
Action b

LCO 3.4.1.2
Footnote *
LCO 3.4.1.2
Action b

LCO 3.4.1.3
Action b

LCO 3.4.1.3
Footnote *

LCO 3.4.5

Action C.l
LCO 3.4.5 Note

LCO 3.4.5 Action C

LCO 3.4.6

Action C.l
LCO 3.4.6 Note 1

H" Table February 23, 1998
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3.4.6 N.3

3.4.7 N.l

3. .7 N.2

Requires verification of correct breaker a ignment
and indicated power available to the required SDC

um that is not in o eration.
Requires ver>fication of correct reaker a ignment
and indicated power available to the required SDC

um that is not in o eration.
Restricts the amount of time that al RCPs may be
de-ener ized to one hour er ei ht hour eriod.

SR 4.4.1.3.1

Lco 3.4.1.4.1

LCO 3.4.1.4.1

S-::,,Sect .ong::.;.::,-,-;

SR 3.4.6.3

SR 3.4.7.3

LCO 3.4.7 Note 1

3.4.7 N.3

3.4.8 H.l Introduces an additiona requirement to the LCO Note
that allows the SDC loops to be de-energized that
disallows all draining operations that would further
reduce the RCS water volume.

LCO 3.4.1.4.2
Note *

Requires immediate suspension of all operations LCO 3.4.1.4.1
involving a reduction of boron concentration when no Action b
RCS loo is in o eration.

LCO 3.4.7

Action B.l
LCO 3.4.8 Note 1

3.4.8 N.2

3.4.8 H.3

3.4.8 H.4

3.4.8 H.5

3.4.9 N.l

3.4.10H.l

Requires verification of correct reaker a ignment
and indicated power available to the required SDC

um that i's not in o eration.
Requires mmediate suspension of al operations
involving a reduction of boron concentration when no
RCS loo is in o eration.
Restricts the amount of time that all RCPs may e
de-ener ized to one hour er ei ht hour eriod.
Requires immediate suspension of all operations
involving a reduction of boron concentration when no
RCS loo is in o eration.
Removes one hour allowance to restore pressur zer
level before entering 6 hour period to transition to
NODE 3
Additiona requ rement t at fo owing test ng thelift settings for the pressurizer PSV's be within
+ — IX of the s ecified value.

LCO 3.4.1.4.2

LCO 3.4.1.4.2
Action b

LCO 3.4.1.4.2
Note *
LCO 3.4.1.4.2
Action b

LCO 3.4.3.1
Action b

4.4.2.2

SR 3.4.8.2

LCO 3.4.8

Action B.l
Lco 3.4.8 Note 1

LCO 3.4.8 Action B

Lco 3.4.9 Act on A

SR 3.4.10.1

PVNGS Units 1, 2, 3 H" Table.-'
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3.4.11H.1

3.4.11N.2

3.4.11H.3

3.4.12N.1

Add t ona SR to ensure t at the requ re Shut own
Cooling System suction line relief valve is
OPERABLE.

Satisfact on of the Action statement requires t e
plant to be not only placed in NODE 4, but the
additional requirement of any RCS cold leg
temper'atures g being 214 F. during cooldown or g
291'F. durin heatu .

Addit ona requirement t at fo lowing testing thelift settings for the pressurizer PSV's be within
+ - IX of the s ecified value.
Changes t e end-state MODE ( ess than 385 psia) for
Pressurizer Vents required Action to place the plant
in a condition where the LCO no ion er a lies.

LCO 3.4.2.1

LCO 3.4.2.1
LCO 3.4.2.1

4.4.2.1

LCO 3.4.10

LCO SR 3.4.11.2

LCO SR 3.4.11.3
LCO 3.4.11

Action A.3

SR.3.4.1 .

LCO 3.4. 2 Act on C

3.4.13None N A
3.4.14None N A

N A N A
NA

3.4.15N.1

3.4. 15N. 2

3.4.15N.3

3.4.16N.1

3.4.16N.2

Allows the use of the second in- ine PIV to fu fil
isolation requirements, but requires that the RCS

PIV be restored to within limits within 72 hours.
Requires entry into applicable Conditions and
Required Actions for systems made inoperable by an
ino erable PIV.
Requires that each valve used to satisfy Required
Action A.I and Required Action A.2 be verified to
meet SR 3.4. 15.1 and be on the RCS pressure
boundar .

'equiresthat SR 3.4. 14. I (RCS water inventory
balance) be performed once per 24 hours when the
required containment sump monitor or containment
atmos here radioactivit monitor is ino erable.
Requires that LCO 3.0.3 entry be made when a
re uired monitors are ino erable.

LCO 3.4.5.2

LCO 3.4.5.2

LCO 3.4.5.2

LCO 3.4.5.1

LCO 3.4.5.1

LCO 3.4.15 Act on A

LCO 3.4.15
Actions Note 2

LCO 3.4.15 Action A

LCO 3.4.16 Act on A

LCO 3.4.16 Act on D

PVNGS Units 1, 2, 3 "H" Table t
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3.4. 16H.3

3.4. 17H. 1

3.4. 17H. 2

3.5.1 H.l

3.5.2 H.l

3.5.3 None
3.5.4 None
3.5.5 None
3.5.6 None
3.6.1 None
3.6.2 H.1

Requires t at oth the gaseous and particu ate
containment atmospheric radiation monitors be
OPERABLE. ~

Requires the performance o the survei ance to
verify RCS DOSE EQUIVALENT I.-131 specific activity ~
1.0 microcurie/gram in addition to unit SHUTDOWN to
HODE 3 with T ( 500 F.
Requires E-Bar surveil ance performance within 31

days after a minimum of 2 EFPD and 20 days of HODE 1

operation have elapsed since the reactor was last
subcritical for ~ 48 hours should the 184 day
Fre uenc interval be exceeded.
Specifies a time requirement for verification of
boron concentration whenever a SIT is drained.
Requires that the p ant be taken to HODE 5 (where
LCO is no longer applicable) if the SIT can not be
returned to OPERABLE status.

None
None
N A
N A
N A

Requ res verification that the OPERABLE air lock
door is closed within one hour.

3.4.5.1a

LCO 3.4.7

Action B

LCO 3.4.7
Table 4.4-4
Item 3

SR 4.5.1.

LCO 3.5.1

Action a
LCO 3.5.1

Action b
None
None
N A
N A
N A
LCO 3.6.1.3
Action a.l

Lco 3.6.1.3
Action b

3.4.16.

LCO 3.4.17

Action C.1

SR 3.4.17.3

SR 3.5.1.4

LCO 3.5.2

Action C.l
LCO 3.5.2

Action C.1
None
None
N A

LCO 3.6.2
Actions A.l, B.l,
C.2
LCO 3.6.2
Actions A.l, B.l,
C.2

PVNGS Units 1, 2, 3 H Table
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3.6.3 H.I

3.6.3 M.2

3.6.3 H.2

3.6.3 H.3

3.6.4 None
3.6.5 None
3.6.6 None
3.6.7 H.I

Requires t at eakage rate testing be performed at
least once every 92 days for purge valves with
resilient seals which are used to isolate
penetrations with one or more purge valves exceeding
the leaka e limit.
Requ>res t at penetration va ves e c osed to be
considered in the isolation position.

Requ res t at penetration va ves e c osed to e
considered in the isolation position.

Requ res ea age rate testing of va ves every 184
da s and within 92 da s after o enin .
N A

N/A
Does not a ow t e option of using the Hydrogen
Purge System as a replacement for an inoperable
hydrogen recombiner for an indefinite period of
time.

LCO 3.6.1.7
Action c

LCO 3.6.3

Action 1.b
LCO 3.6.3

Action I.b
SR 4.6.1.7.2

NA
N A
N/A
LCO 3.6.4.2
Action

-LCO 3.6.3
Action D.3

LCO 3.6.3 Act on A

LCO 3.6.3 Action C

SR 3.6.3.6

N A
N/A
LCO 3.6.7 Action

3.7.1 H.l

LCO 3.6.4.3
Action

Places the same OPERABILITY requirements on the LCO 3.7.1.1
safety devices of both steam generators whether that Action b
s ecific steam enerator is in o eration or not.

LCO 3.6.7 Action

LCO 3.7.1 Action B

3.7.1 H.2 Requires that as-left settings of each HSSV be in
compliance within k IX of value specified. in ITS
Table 3.7.1-2.

SR 4.7.1.1 SR 3.7.1.1

3.7.1 H.3 Requires t at f snopera e HSSV are not restored to LCO 3.7.1.1
OPERABILITY or if the RTP and VOPT are not reduced Action a
within 4 hours, the unit be placed in a HODE where
the LCO does not a l .

LCO 3.7.1
Action B.2

PVNGS Units 1, 2, 3 H" Table February 23, 1998
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3.7.1 N.4 Limits t e amount of time that the plant can operate LCO 3.7.1.1
in NODE 3 to 12 hours before going to NODE 4 if more Action b
than four HSSVs are inoperable on one steam
enerator.

LCO 3.7.1
Action B.2

3.7.2 H.1

3.7.3 H.I

3.7.3 H.2

3.7.3 H.3

3.7.4 M.l

3.7.4 N.2

Requires t at inoperab e HSIVs e c osed within 4
hours and verified closed once er seven da s.
Requires ver f>cat on of penetration isolation for
inoperable HFIV once per seven days.

Requires t at w th two HFIVs in t e same f ow path
inoperable, the affected flow path be isolated
within eight hours and the inoperable HFIV verified
closed or isolated once er seven da s.
Specifies imiting stroke times for HFIVs to be ~
9.6 seconds on an actual or simulated actuation
signal while testing in accordance with the IST
ro ram.

Reduces the t me a owed to restore one ADV to
Operability (from 72 to 24 hours) when no ADVs are
OPERABLE.

Requires t at the unit be placed n NODE 4 without
reliance upon steam generators for heat removal
within 24 hours of entering the Condition (i.e. the
following 18 hours) instead of just placing the unit
in NODE 3 within 6 hours.

LCO 3.7.1.5
Action a
LCO 3.6.3

Action I.b
'CO3.6.3

Actions

SR 4.6.3.5

LCO 3.7.1.6

LCO 3.7.1.6

LCO 3. .2 Action C

LCO 3.7.3 Act on A

LCO 3.7.3 Act on B

SR 3. .3.1

LCO 3.7.4 Act on B

LCO 3.7.4 Act on C

3.7.5 H.l Requires verification (via measurement of pump d/p SR 4.7.1.2. .1
at a reference flow rate) that the developed head of
each AFW pump at the flow test point is greater than
or e ual to the re uired develo ed head.

SR 3.7.5.2

3.7.5 N.2 Requires testing of the turbine driven AFW pump
within 72 hours of reaching test conditions.

SR. 4.7.1.2..1 SR 3.7.5.2
SR 3.7.5.3
SR 3.7.5.4

PVNGS Units 1, 2, 3 H Table Page 12
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3.7.5 N.3

3.7.5 N.4

3.7.6 H.l

3.7.6 H.2

3.7.7 N.l

3.7.8 H;1

Ad s an Act on to require t at w t one steam supp y
to the turbine driven auxiliary feedwater pump
inoperable, restoration of the steam supply system
to OPERABLE status must be complete within 7 days
and 10 days from discovery of the failure to meet
the LCO.

Require t at w t one AFW tra n noperable for
reasons other than Condition A (of ITS 3.7.5) in
NODES 1, 2, or 3, restoration of the AFW train to
OPERABLE status must be complete within 10 days of
discover of the failure to meet the LCO.

Removes requ>rement to do flow testing on a

Staggered Test Basis, requiring testing prior to
entering NODE 2 whenever the unit has been in NODE 5
or 6 for more than 30 da s.
De etes previous NODE 4 exclusion of LCO when
cooldown is in ro ress.
Imposes an end-state requirement of "NODE 4 without
reliance on steam generator for heat removal" in
situations where the Condensate Storage Tank is
inoperable and the backup water supply (RWNT) is
also ino erable.
Extends the testing scope of automatic valves that
service safety related equipment to all in the flow
ath.

Requires testing of the automatic actuation function
of ESPS um s

p:;,:.~~,CTS>Sect on'::-"'"'=

SR 4.7.1.2.e

LCO 3.7.1.2

LCO 3.7.1.2
Action a

SR 4.7.1.2.

LCO 3.7.1.3

LCO 3.7.1.3
Action a

SR 4.7.3.b

SR 4.7.4

:!::;;:.,<'..",:;"y: '.;,Sect on,::.;:'"'„-:"-.,~

SR 3.7.5.2
SR 3.7.5.3
SR 3.7.5.4
LCO 3.7.5 Action A

LCO 3. .5 Act on B

SR 3.7.5.5

LCO 3.7.6

LCO 3.7.6 Action B

SR 3.7.7.2

SR 3.7.8.2

3.7.9 None N A
3.7.10 N.l Not Use

N A

N A N A

PVNGS-Units 1, 2, 3 N" Table
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3.7.10 N.2

3.7.11 M. 1

3.7.11 N.2

3.7.11 M.3

3.7.12 M.1

3.7.12 N.2

3.7.12 M.3

3.7.12 M.4

3.7.13 M.1
3.7.13 M.2

3.7.14 None
3.7.15 None
3.7.16 M.1

Requires that the proper actuation of each Ec System
component be verified upon receipt of an actual or
simulated test si nal at 18 month intervals.
Increases scope of CREFS LCO NODE applicabi ity to
include "during movement of irradiated fuel
assemblies."
Inc udes Act ons for the condit on " uring movement
of irradiated fuel assemblies."
Requires suspending movement of srradiated fuel
assemblies.
Increases scope of CREATCS NODE app cabi ity to
include "during movement of irradiated fuel
assemblies."
Requires ver fication at 18 mont nterva s that
each CREATCS train has the capability to remove the
assumed heat load.
Adds requirement to suspend movement of irradiate
fuel assemblies.

Inc udes Act ons for the condit>on "during movement
of irradiated fuel assemblies."
Not Used
Requires verification that the ESF PREACS is capable
of maintaining the lower levels of the auxiliary
building at a measurable negative pressure at 18
month intervals on a STAGGERED TEST BASIS.
N A
N A

Requires t at Dose Equ va ent I-131 e verified to
be within limits at 31 day intervals.

~!;':.;:-:„.;:;.CTS;::,Sect; onq:,:'...'.'„''-."';

SR 4.7.6

LCO 3.7.7

Lco 3.7.

LCO 3.7. Act on
b
LCO

SR 4.7. . .4

LCO 3.7.7 Act on
b
LCO 3.7. Act on
b
LCO 3.7.7

SR 4.7.8

N A
N A
SR 4.7.1.4
Table 4.7-1

,.-;,-.':-.;.'.::!:.,:.: S,:.:,Sect, on,:."::;::,,;::.;:.,„':

SR 3.7.10.2

LCO 3.7.11

LCO 3.7. 1 Act on D

LCO 3.7.11 Act on E

Lco 3.. 2

SR 3..12.

Lco 3 12 Act on D

LCO 3.7.12 Act on E

LCO 3.7.12 Action D

N A
SR 3.7.13.4

N A
N A
Lco 3.7.16

PVNGS Units 1, 2, 3 M" Table
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3.SE N.l
<cod-.)

3.8.3 H.2

3.8.3 H.3

3.8.4 H.l

3.8.4 H.2
3.8.4 H.3
3.8.4 H.4

3.8.4 H.5

Adds a Require Action for starting air receiver
pressure.

Adds a Surve ance Requirement for ube oi
inventor .
Adds a Surveys ance Requirement for start ng air
receiver ressure.
Specifies Action Requirements base on stored diese
fuel particulates rather than on viscosity and
reduces res onse eriod to 7 days.
Specifies Action Requirements for new >ese ue
with ro erties outside of established limits.
Imposes a 92 day Survei ance for diese fue
articulate ro erties.

Requires t at each diese fuel oi storage tank e
checked for accumulated water and removal of any
found.
Adds an additiona battery testing frequency
requirement to perform a battery performance
discharge test at least every 24 months when the
battery has reached 85X of the expect life with
ca acit > 100X of manufacturer's ratin .

Not Used
Not Used
Adds restriction that the surveillance shall not be
performed on MODES 1, 2, 3, and 4 on the charger
credited for OPERABILITY.
Adds a requirement that the battery charger be
restored to OPERABLE within 24 hours when the
batter has been verified to meet Cate or A limits.

ction

Sf&48-.+H-.

LCO 3.8.1.3.1
Action b

LCO 3.8. .3.1
Action c
SR 4.8.1.3.1.2

SR 4.8.1.3.
al

SP. 4.8 t.s.i.
SR 4.8. .l.e

SR 4.8.2.1.f
N A
Not Used
SR 4.8.2.1.c.4

LCO 3.8.2.1
Action b

,S-'.,Sect on'@~7.:::".;.:~

LCO 3.8. Act on E

SR 3.8.3.2

SR 3.8.3.4

LCO 3.8.3 Act on C

LCO 3.8.3 Act on D

SR .8.3.3

SR 3.8.3.5

SR 3.8.4.8

SR 3.8.4.8
N A
Not Use
SR 3.8.4.6

Note
LCO 3.8.4
Action C

PVNGS Units 1, 2, 3 H Tabl e
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3.7.17 N.l Specifies requirements for the allowed storage
locations of spent fuel assemblies within the spent
fuel storage racks depending on initial enrichment
and existin burnu .

Oesign Features
5.3
(No LCO Existed)

LCO 3.7.17

3.8.1 N.1

Spec fies Require Act ons for inoperable oa
sequencers.

LCO 3.8..1
Requires that oad sequencers be OPERABLE for Trains LCO 3.8.1. 1

A and B.
LCO 3.8.1.c

LCO 3.8.1 Action

3.8.1 N.2

3.8.1 N.3

3.8.1 N.4

Requires a check and removal of water for diesel
fuel da tanks ever 92 da s.
Adds requirement that voltage be > 3740 V and
fre uenc be > 58.8 Hz in g 10 seconds.
Adds requirement that permanently connected loads
remain ener ized from the offsite ower s stem.
Adds requirement that emergency loads are energized
(auto-connected through the automatic load
se uencer from the offsite ower s stem.
Removes option to only use LOP or LOCA signals as
single-sources to initiate the surveillance to
verify that all automatic DG trips are bypassed
durin emer enc o eration.

LCO 3,8r ) ~ (

SR 4.8. . .2.d.4

SR 4.8.1.1.2.d.4

SR 4.8.1.1.2.d.4

SR 4.8.1.1.2.d.6

SR 3.8.1.5

SR 3.8.1.12.a

SR 3.8.1.12.d

SR 3.8.1.12.e

SR 3.8.1.13

3.8.1 N.5 S ecifies a diesel start "from standb condition."
3.8.1 N.6 Not Used

SR 4.8.1.1.2.a.2 SR 3.8.1.2

3.8.2 N.1

3.8.2 N.2

3.8.3 N.l

Adds "During movement of irradiated fuel assemblies"
to the LCO applicability.

Adds a Required Action to immediately declare
affected required feature(s) inoperable with no
offsite ower available."
Adds a Require Action for lube oil inventory

LCO 3.8.1.2

A licabilit
LCO. 3.8.1.2

Act
CO 3.8.1.3.K

Action

LCO 3.8.2

A licability
LCO 3.8.2

Aetio
LCO 3.8g Action B

3

PVNGS Units 1, 2, 3 N" Table February 23, 1998
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3.8.4 N.6

3.8.5 N.1

3.8.5 N.2
3.8.5 N.3
3.8.5 N.4

3.8.6 N.1

The ITS efinit on of battery degradation is changed
such that degradation is indicated when the battery
capacity drops by more than 10X relative to the
capacity on the previous performance test rather
than the average of previous tests. This is more
restrictive when the results of the previous test
are higher than the average of the previous
erformance tests.

Adds During movement of irra iate fue assem ies"
to the NODE a licabilit .
Not Used
Not Used
Adds a requirement that the battery charger be
restored to OPERABLE within 24 hours when the
batter has been verified to meet Cate or A limits
Changes the LCO for DC Sources to that n ITS LCO

3.8.6 to be "Battery cell parameters for the Train A

and Train B batteries shall be within the limits
of'able3.8.6-1.'able 3.8.6-1 lists the battery

surveillance requirements. This LCO combines
battery cell aramters and limits in ITS LCO 3.8.6.
Changes the DC Sources Applicability to state "when
associated DC electrical power subsystems are
required to be Operable. This supports the
distribution subsystems required by ITS LCO 3.8.10
and to include fuel handling in all NODES. Also
more than one of the DC electrical power subsystems
may be required in NODES 5 and 6 since the DC

sources A licabilit has been chan ed.

SR 4.8.2.1.f

LCO 3.8.2.2

N A
N A
LCO 3.8.2.2
Action b

LCO 3.8.2.1

LCO 3.8.2.1

SR 3.8.4.8 Bases

LCO 3.8.5

N A
N A
LCO 3.8.5
Action B

LCO 3.8.6

LCO 3.8.6

Applicability

Adds a NOTE to the Actions stating "Separate
Condition entry is allowed for each battery."

LCO 3.8.2.1 . . .LCO 3.8.6 Actions

Note

PVNGS Units 1, 2, 3 N" Table
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3.8.6 H.2

A ds versfication of a connecte cel s instead of
just pilot cells and ensures that Category C limits
are met via periodic verification. Also provides
for immediately declaring the battery inoperable if
temperature is < 60'F. or if any Category C limits
are not met.
Provi es for mmed ate y ec arlng the attery
inoperable if temperature is < 60'F. or if any
Cate or C limits are not met.
P aces a itiona requirements on using battery
charge current of < 2 amps as a temporary substitute
for s ecific ravit .

LCO 3.8.2.1
Action b

LCO 3.8.2.1
Action b

LCO 3.8.2.1
Table 4.8-2

',:":,'.:.:'-,;;.,:,"'-,'.: S':.,Sect. on:;,'-:.-'.>-:!.;:::

LCO 3.8.6 Action A

LCO 3.8.6 Action B

LCO 3.8.6
Table 3.8.6-1

3.8.7 H.1 On y a lows one inverter to e disconnecte from ts LCO 3.8.3.1
associated DC bus for the purpose of performing an
e ualizin char e on the associated batter .

LCO 3.8.7

3.8.7 H.2

3.8.8 H.1

3.8.8 H.2.

3.8.9 H.1

3.8.9 H.2

3.8.10 H.l

Requ>res verification of proper inverter frequency
out ut in addition to ro er volta e.
Adds "During movement of irradiated fuel asCemb ies"
to the HODE applicability (with a NOTE that makes
Action A.2.3 not applicable in operational HODES 1,
2, 3, and 4 .

Requires verification of proper inverter frequency
out ut in addition to ro er volta e.
Imposes an additional Completion Time for each
Condition that requires Operability restoration
within 16 hours of failure to meet the LCO.

Adds an additional Action E to enter LCO 3.0.3
immediately if two or more inoperable distribution
subsystems result in a loss of a required safety
function.
Imposes an a it ona Requ re Action t at states
Declare associated required shutdown cooling

subs stem s 'ino erable and not in o eration."

SR 4.8.3.1

LCO 3.8.3.2

SR 4.8.3.2

LCO 3.8.3.1

Actions a, b c
LCO 3.8.3.1

Action

LCO 3.8.3.2

Action

SR 3.8.7.1

LCO 3.8.8

SR 3.8.8.1

LCO 3.8.9

Actions A, B, C

LCO 3.8.9 Act>on E

LCO 3.8.10
Action A.2.5

PVNGS Units 1, 2, 3. H" Table
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3.8.10 H.2 Adds "During movement of irradiated fue
assemblies." to the HODE A licabilit .

LCO 3.8.3.2 LCO 3.8.10

3.9.1 None N A N A N A

3.9.2 H.1

3.9.2 H.2

3.9.2 H.3

Imposes an ad it onal Action for both required
Source Range monitors (SRH) inoperable that
stipulates immediate action be taken to restore one
SRH to o erable status.
Wit both SRHs noperable, adds the requ rement to
determine the boron concentration of the refueling
canal within 4 hours and at least once per 12 hours
thereafter.
Requires a CHANNEL CALIBRATION of the SRHs instea
of just a CHANNEL FUNCTIONAL TEST.

LCO 3.9.2

Action b

LCO 3.9.2

Action b

SR 4.9.2.b

SR 4.9.2.c

LCO 3.9.2

Action B.l

LCO 3.9.2

Action B.2

SR 3.9.2.2

SR 3.9.2.2
3.9.3 None N A N A N A

3.9.4 H.l

3.9.5 H.l

Restr cts prov s ons of NOTE by t e statement
...provided no operations are permitted that would

cause reduction of the Reactor Coolant System boron
concentration.".
Restricts provisions of NOTE by the statement
"...provided no operations are permitted that would
cause reduction of the Reactor Coolant System boron
concentration."

LCO 3.9.8.1

LCO 3.9.8.2

LCO 3.9.4

LCO 3.9.5

3.9.5 H.2

3.9.5 H.3

Requires that both SDC loops be verified OPERABLE n SR 4.9.8.2
addition to the CTS requirement that a SDC loop be
verified in o eration.
Requires that power be verified to the SDC pump that SR 4.9.8.2
is not in o eration.

SR 3.9.5.1

SR 3.9.5.2

3.9.6 H.1 Expands the NODE applicability of the LCO from just
when fuel is being moved within the Reactor Vessel
to whenever fuel is bein moved within containment.

LCO 3.9.10 LCO 3.9.6

3.9.7 None N A
4.0 None N A

N A N A
N A

PVNGS Units I, 2, 3 H" Table
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5.0 H.l

5.0 H.2
5.0 H.3

Requires advance authorizat on of deviation from t e

overtime uidelines.
Re uires rocedures for TS re uired ro rams.
Requires that procedures include provisions to
ensure that sufficient margin is maintained in CPC

type I addressable constants to avoid excessive
operator interaction with CPCs during reactor
o eration.

„".;:"';-,':;,CTS;:-."'Sect.
on;-='-::'ect

on 6.2.2.C

Section 6.8. 1

Section 6.8.1.g

Section 5.4.1.

Sect on 5.4. l.e
Section 5.4.1.f

5.0 H.4 Adds three new programs: 5.5.13 (Obese Fue Testing Section 6.8. 1

Program), 5.5. 14 (Technical Specification [TS] Bases
Control Program and 5.5.15 (Safety Functions
Determination Pro ram SFDP

Sect on 5.5.13
Section 5.5.14
Section 5.5.15

5.0 H.5 Adds the requirement to test t e ESF pump room
exhaust air cleanup system in accordance with ASHE

N510-1980.

SR 4.7.8. Sect on 5.5.11.e

PVNGS Units 1, 2, 3 H" Table February 23, 1998
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Table of PVNGS Relocated Beta)ls (LA)

2.1

2.1

2.1

.2

.4

LA.2

1.22 ( e uutions)

1.24 (De uutions)

a e 1.2 (Operation
Modes)
Ta e 1.2 (Operation
Modes)

a e 1.2(Operati
Modes)
6..1.a

6. .I.c

6.7.1.b

e uutiono P AR EAKI G
FACTOR.
De itiono PROCESS CON ROL
PROGRAM (PCP).

~ requirement or 0 6.

Co eg temperature reqmrement or 0
6.
Co eg temperature requirement or
MODEs 1 and 2.
Requirement to noti e OSRC rman
within 24 hours of Safety LimitViolation.
Subnuttal o Sa ety LiimtVio ation eport to
the OSRC Chairman.

Safety LimitViolation Report reviewed by
PRB.

estmation!':!s>N:;.ic~ ".'. ype'.0:,, ge'.f'I:

;.,D~u t'I:„;;.;"'''::.,": ".:..-',-,.; ": ".;," ''," .";:

0 C

QA rog ram
description

QA rogfam
description

QA Program
description

3.0
3.1.1

3.1.1

3.1.1
3.1.2

3.1.2

3.1 2

3.1.2

None

LA.I

LA.2

LA.3
LA.I

LA.1

LA.2

LA.2

N/A
3.1.1.1 (Action)

4.1.1.1.1

Not Used

3.1.1.2 (Action a)

3.1.1.2 (Action b)

4.1.1.2.1.e

4.1.1.2,2 (1%)

N/A
Specific values for flowrate and boron
concentration.
SHUTDOWN MARGINconsideration
factors.
N/A
Specific values for flowrate and boron

~ concentration.

Specific values for flowrate and boron
concentration.

SHUTDOWN MARGINconsideration
factors.

SHUTDOWN MARGINconsideration
factors.

N/A
Bases

Bases

N/A
Bases

Bases

Bases

Bases

N/A

N/A

~e of c~han Ies

Type I Dctaiis ofSystem Design ssd Desaipticu Inctuding Design Limits
Type 2 Decor'ption of Systems Opaatxcs and Systana Ceafiguration

Type 3 Procedural Detaas for Mectmg TS and Progmnmatic Requicnxnts ge Rdated eepotting Probians

Type d Pafonnance Requirancnts for Itdicaticc~lyinstrumentation std Ahrms

PVNGS Units 1, 2, 3 "LA"Table
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3.1.2

3.1.2
3.1.2

.1.2

.1.3

3.1.4
3.1.5
3.1.5

3.1.5

3.1.

3.1.5

3.1.5

3.1.5

3.1.6

.2

.4

.6

.6

one

4.1.1.2.3 (1%)

ot
4.1.1.2.1.c

4.1.1.2.1.

4.1.1.2.4

3.1.3.1 Action a

3.1.3.2

.1.3.2 Action c

3.1.3.2 Action c

s'.1.3.4

4.1.3.4.

3.1.3.3

3.1.3.3 (asterisk)

.1.3.1 Action c.2.a

A

HUTDOW MARG consi eratton
factors.

NA
eri p ict critica CEA position is

within limits.
rior to uuti operation (5% o owmg

loading consider SHUTDOWN MARGIN
factors at the Transient Insertion Limits.

e erence to comparison actors or overa
core reactivity balance consideration.
NA
Discussion o cause o C A mopera i tty.
LCO Opera ihty ebu s o CEA mdicator
channels.

Re erence to met o eternunmg w en
CEA is "fullyout."
Discussion o ow to eternune w en CEA is
"fullyout."
Speci icatton and criteria or eternuiung
CEA drop time.
Requirement to c ec CEA rop ttme
followingpotentially impacting maintenance
or modification.
LCO an ACTIO or CEA Switc
Position Transmitter indicator channels for
CEAs not fully inserted.

Qua t ication that LCO is app ica e m
specified MODES only when reactor trip
breakers are in the closed position.
Speci c etai s or restormg CEA group
alignment.

Bases

A

~m~ocharatLes
Type 1 Dcouts ofSystan Design and Dcscripttontnctuding Design tsrnits
Type 2 Description ofSystans Opaatiea and Systems Configuration

Type S

Typed

Procedural Detatts for Meeting TS and Programmatic RcquircmaNs &Rdated Rporting Prebtacn
Paformance Rcctuimncnts for tndicattoraonlytnstrruncntation and Ahrms

PVNGS Units 1, 2, 3 "LA"Table Page 2
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.1.8
3.1.9

3.1.9

3.1.9
3.1.10
3.1.11
3.2.1
3.2.2
3.2.3

3.2.4
3.2.
3.3.1

3.3-1

3.3.1

3.3.1

3.3.1

3.3.1

one

one
one

one

one

one

one

.2

.3

,4 .

.4

3.1. .6 ( CO ote ¹¹)

3.10.1 Action a

3.10.1 Action

4.10.1.3

A

3.2.3 Action .1

4.3.1.

Ta e3.3-1 Actton7

Tab e 3.3-1

Ta e3.3-1Notes(a) &
(c)
Ta e3.3-1Action2

a e3.3-1Action3

etai escription o e CEA response to a
reactor power cutback.
N/A
Speci cvaues or owratean ron
concentration.

Specific values or owrate an ron
concentration.
Reactor su ritica ity consi eration actors.
N/A
N/A
NA

/A
Action> the AZIM THAL OWER I
exceeds limits (due to CEA misalignment).
NA
NA
Clan cation as to w ic auto restart es

are not included in the total restart count.
Clan ication as to w ic auto restart codes
are not included in the total restart count.
In ormation regarding e number o RPS
channels required to trip the reactor.
Clarifies channel trip/bypass requirements.

Requirement that a ypass or trip o the
process measurement circuit bypass or trip
the associated multiple functional units (with
details).

equirement t a ypass or trip o the
process mettsurement circuit bypass or trip
the associated multiple functional units (with
details).

ot g.
A

NA

A

A

NA

2

J~eo c t~ages

Type I Detaiis ofSystem Design unct Dcscriptica InclLaling Design Limits
Type 2 Dcscriptioa ofSystans Operaioa and Systems Conliguratioa

Type S

Type 4
Procedural Detune for Moeting Ts scat Progrannnatic Rcctuircsnenta & Rdated reporting Problems
Perfornance Requirements for inciicaticc~lyInstrumcntatioa asst Manas

PVNGS Units 1, 2, 3 "LA"Table
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3.3.1
3.3.1

3.3.1

3.3.1
3.3.1

3.3.1

3.3.1

3. .1

3.3.1

3.3.1

.3.1

iiN6cmber>i

.6

,8

.9

.9

.10

.12

.13

A.13

a e 3.1-1 Action
a e . -1 ote(6)

a e4.3-1 ote( )

a e 4. -1 ote ( )
a e 4.3-1 ote (2)

a e .3-1 ote (5)

a e3. -1Action2

Action

Ta e 2.2-1 note (4)

a e 2.2-1 note (9)

lari ies c e trip ypass requirements.
iscussion as to w ere to mgect simulat

process signals while verifying channel
OPERABILITY.
Description o ow to etermme CS to
flow rate.

Discussion o ow measurement uncertamty.
Toerances or the I erence een e
calorimetric calculated power and'the CPC
delta T. CPC nuclear and linear power
levels.

Option tousemcore etectors to eternune
CPC shape annealing matrix elements.
Review const erations or muntaimng an
inoperable channel in the bypass condition.
Requirement t tan RPS nction
declared inoperable ifits setpoint is less
conservative than the allowable value.
Requirement at tnp setpomts set
consistent with the values shown in Table
2.2-1 and includes the trip setpoint related
content of Table 2.2-1.
Clan ication that e steam generator eve
setpoints are specified in percent of the
instrument range, not percent of steam
generator level.
Clarification t e steam generator eve
setpoints are specified in percent of the
instrument range, not percent of steam
generator level.

QA rogram
Description

~e of «I~ca ea

Type I Derails ofSystem Design and Description Inchding Design Unucs
Type 2 Deecripciao ofSyscecns Opecacion and Syccecna Confguracion

Type 3

Type 4
Procedural Decaas for Mooring TS sed Pcograccunatic Requirecccenca &Rdaced epecci'ng Phkkcns
Pecforcnsnce Requicecnrncs for Iud icatia~iyinscrucnencacion acd JUaccna

PVNGS Units 1, 2, 3 "LA"Table
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3,3.1

.3.2

3.3,

.3.2

3.3.2

3.3.2

.14

LA.1

.2

.3

,4

a e 2.2-1 note (5)

a e 2.2-1 note (6)

a e . -1 note(8)

a e 3.1-1

a e .3-1Action2

a e3.3-1Action3

a e .3-1 Action 3

Ta e 3.3-1 Action 2

Statement t the ow NBR an ig P

trip setpoints are stored in the CPC and
include measurement, calculation and
processor uncertainties.
De ines the terms RATE, F OOR an
BAND.

e mes e terms RATE, C G an
BAND.

ists m ormation or eac o e S

functions to show the relationship between
total, operable and required-for-trip.

ist o c anne process measurement circmts
that affect multiple units. The action requires
bypassing or tripping the associated multiple
functional units of an inoperable or in-test
process measurement circuit.
List o c anne process measurement circuits
that affect multiple units. The action requires
that all functional units affected by a

bypasses/tripped channel be placed in the
bypasses/tripped condition also.
Statement that STARTUP an or POWER
OPERATION may continue until the
performance of the next required CHANNEL
FUNCTIONALTEST. Subsequent
STARTUP and/or POWER OPERATION
may continue ifone channel is restored to
OPERABLE status and the provisions of
ACTION 2 are satisfied.
Requirement to consi er e esira»ty o
maintaining an inoperable channel in bypass
in accordance with Specification 6.5.1.6.

QA rug ram
Description

~2of a~ha gcs

Type I Dessus or Sysrcm Dcsiga sad Dcscriiaioa Iactud tag Dcsiga Limits
Type 2 Dcscriprieaof Systems Opcrsrica sad Sysicms Coafigururioa

Type 3

Typed
procedural Dcrsnr for Mecriag TS sad Pregrsmmsric Rotutrcracass 4 Rcietcd Cpeortiag prabicms
pcrformsace Rcquircmcars for Iudicstior~lyIastruracassrioa sad Alarms

PVNGS Units 1, 2, 3 "LA"Table
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3.3.3

~ ~

~ 30

3.3.3

3.3.4

3.3.4

.3.4

3.3.5

3.3.5

A.

.3

4.3.1.4 (a. an .)

4.3.1.

a e . -1 Action

Ta e4.3-1 ote(6)

a e .3-1 ote(

Ta e3.3-1

Ta e 4;3-1 ote (10)

3.3.2

3..2 Action a

clat mstructions or e test requirements
and the acceptance criteria for the CEA
Isolation Amplifier.
Statement that the auto restart perl ic tests
restart and normal system load codes shall
not be included in the auto-restart total.
Statement at e auto restart peri lc tests
restart and normal system load codes shall
not be included in the auto-restart total.

ettuls o how to pe orm a CHANNE
FUNCTIONALtest and where to inject the
simulated process signals.
System con lguration in ormation regardmg
number of channels, what each is comprised
of and how they are arranged.
"Channels to Trip" ln ormation or eac o
the RPS functions is listed in the table to
show the relationship between the total
number of channels, minimum required and
number required for a reactor trip.
Statement requiring a CHANNE
FUNCTIONALTEST of reactor trip
breakers followingmaintenance or adjustment
Requirement at the trip setpolnts must be
set consistent with the values shown in Table
3.34.
Requirement or an ESFAS

instrumentation'hannel

trip setpoint less conservative than
the value shown in the Allowable Values
colunm ofTable 3.34.

Bases

~e~ohscltcs
. Type i Details ofSystaa Dcslga sad Dcscriptioa Inchdiag Dcsiga Limes

Type 2 Dcscriptioa ofSystems pcrstiea sad Systems Coafrgmstioa
7ypc 3

Typed

proccdsrst Dctsib l'or Meeting TS sad progrsmmstic Rertrrirrraeats &Rdstcd eeportiag ProMems
pcrfomaaoc Itatslrcmcats for tadicst~aly Iestasaratstlea acd Alsrms

PVNGS Units 1, 2, 3 "LA"Table
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3.3.

3.3.

3.3.

3,3.

3.3.

.2

.6

3.3.2 Action

ab e ~ -3 tems

through VII

a e3.3- Action 13

a e3.3- Action14

a e3. -3 Action14

ab e3.3% tems
through VII
Ta e3.3QNote2

Requirement to e action speci i m Ta e
3.3-3 ifan ESFAS instrument channel is
inoperable.
In ormation rega ing AS ctions

= including the number of channels available
and the number required for the function.
Requirement to ypass or trip is
associated functional units ifa channel
process measurement circuit that affects
multiple functional units is inoperable or in
test.

equirement to p ace is ction
units affected by the bypassed/tripped channel
into the bypassed/tripped condition.
Statement that START P an /or OW
OPERATION may continue until the
performance of the next required CHANNEL
FUNCTIONALTEST. Subsequent startup
and/or power operation may continue ifone
channel is restored to OPERABLE status and
the provisions of Action 13 are satisfied.
Trip setpoint column wi speci ic data.

States t at e percent eve speci i m the
table for the Steam Generator Level setpoints
is the percent of the distance between the
Steam Generator upper and lower level
narrow range instrument nobles.

Bases

~e~oe~aLes
Type I Dctaas ofSystem Design and Description Including Design Ijrnlts
Typo 2 Description ofSystems Operation and Systems Cocdiguratlon

Type S Psneedursl Dctaih I'or Meeting TS and Progaarnrnano Rcsptirernents* Related Reporting Prcklerns
Type d Performance Raptircrnents for lad ieatiot~iyinstrurncrnatko and Ahnns

PVNGS Units 1, 2, 3 "LA"Table
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~ 34

3.3.

3. .6

3.3.6

~ 30

3.3.6

~ 30

337.

3.3.

3.3.

.8

.2

A,

.3

A.1

.2

.2

A.

a e 3.3%Note4

e 3.3-3 Action 13

Ta e3, 3

a e 3. -3 ote(c)

a e3. -3 ote( )

a e 4.3-2 ote (3)

a e 3. -3

3.3.2

3..2 Action A

a e3.3<

States at the percent eve speci m e
Table for the Steam Generator Level
setpoints is the percent of the distance
between the Steam Generator upper and
lower level wide range instrument nobles.

equirement at the deslrabi ity o
maintaining bypassed inoperable channels be
reviewed in accordance with Specification
6.5.1.6.

ormation regar ing FAS ctions
including the number of channels available
and the number required for the function.
System con iguratlon m ormation or
Initiation Logic and Manual Trip functions
Notation "The proper two out o our
combination."

st o Actuation evices t cannot
tested at power and a list of Actuation
Devices that can be partially tested at power.

ormation about the Loss o ower num
of Channels to Trip and the Minimum
Channels Operable.
Requirement that the ss o Vo tage
Function and the Degraded Voltage Function
have their trip setpoints set consistent with
the Trip Setpoint column ofTable 3.3-4.
Requirement that e Loss o Vo tage
Function and the Degraded Voltage Function
have their trip setpoints set consistent with
the Trip Setpoint column ofTable 3.3-4.
Spec»cation o np ue vo tages or
of Power.

estmatioa<j:',.,~j~~:,"„'s

~ rct w: r~e~j< e'$'j~':,~<
+DoeuHlent: '""'~4:".

QA rogram
Description

~o~fchs gee
Type l Dessus ofSystem Dcsiga assi Dcscriptioa tasted lag Dcslga Limits
Type 2 Descripcioa of Systems pecsatioa scat Systems Coafigurstloa

Type 3

Typeg
Pnxxdursl Dctsns for Meetiag TS seel Programmatic Ropcincaecas 4 Rdstat eepoctiag Probbms
Pecfonasace Recluiremeats for hd icatioc~ly tastnaacatsticuc acct Nanas

PVNGS Units 1, 2, 3 "LA"Table
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3e ~

3.3.

3.3.

3.3.8

3t ~

.3,9

3.3.9

'.3.9

3.3.9

3. .9

.3

.4

.2

.4

.3. Action A

igure 3.3-1

a e 3o3-3

3. . .1

a e .341.

..3.1

Ta e3.342.B

~ 02

.3.2 Action A

a e 3.3-3

equirement that an instrumentation c e

be declared inoperable ifits setpoint is less
conservative than the value shown in the
Allowable Values column of Table 3.34.
Figure contains in ormation re evant to
OPERABILITYdetermination of the Loss of
Voltage relays that is also included in text
form in ITS 3.3.7.3.

ootnote (e) contains c an cation t ere
are four separate loss of voltage relays and
four separate degraded voltage relays per .
channel.

e eting e phrase "...wi eir a trip
setpoints within the specified limits."

etai s o t e measurement range or eac
radiation monitor (RU-37 and RU-38).
De etmg the p rase ".I.with their al tIIp
setpoints within the specified limits."
Details o the measurement range or eac
radiation monitor (RU-29 &RU-30).
Requirement that trip setpomts set
consistent with the values shown in Table
3.34.
Actions or an ESFAS mstrumentation
channel trip setpoint less conservative than
the value specified

ormation to show e re ations p tween
the total number of ESFAS function channels
available, minimum required OPERABLE
and minimum for ESFAS actuation (CREF).

FS

FSAR

~e~otisiixcs
Type I Details ofSystcsn Design aod Description Inctoding Design Lmuts
Type 2 Dcscriptans ofSystems pecaation snd Systems Conf~ Type 3 Ptoccdosal Details for Mccting TS and Programmatic Roptirccnccns ta Rciatcd cpocting ProMccns

Type g Pcrfotnnnce Rcquircmcnts for Indication~lnstromcntation and blame

PVNGS Units I, 2, 3 "LA"Table
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3. .9

3.3.10

3..10

3.3.10

3.3.10

3.3.11

3.3.12

3.3.12

3.3.12

3.3.12

3.4.1
3.4.2
3.4.3

3.4.3

.2

one

one

a e3.4

Ta e 3.3-10

. .4.1

3.3.3

a e .41.C

Ta e 3..9.A

3.1.2. Action a.l

3.1.. Action .I

3.1.2. ote»»

3.1.2. Action .1

N/A
4.4.8.1.2

a e .4-5

Speci ication o owa e ues or igi
instrumentation that is not subject to the driR
factors inherent to analog instrulnentation
(CREF).
Speci cation o e nummum num r o
channels operable for each Function
Details or e cahbration o e Contauunent
Hydrogen monitor.
Requirement that iation monitormg
instrumentation channels shown in Table 3.3-
6 have alarm/trip setpoints within the
specified limits.

ists o the Al rip setpomts an
measurement range for each Radiation
Monitor (RU-148 &RU-149).
R out ocation in ormation or e emote
Shutdown Instrumentation.
In ormation regarding e to
to determine RCS boron concentration.
In ormation regardmg e methods to be
to determine RCS boron concentration.
In ormation regardmg w ere the RCS ron
sample should be obtained.
Information regardmg e meth to
to determine RCS boron concentration.
N/A
N/A

eactor Vesse materi I iation
Surveillance Requirements
Reactor esse Materi urvei ance
Program - Withdrawal Schedule

$DocUment ~j<';",','i~v.,"'„'

+RceocJ>~ac«
Type I Details ofSystem Design and DescriptionInctuding Design Uuuts
Type 2 Description ofSysteens Oper«dc«rand Systcrns Configwa4oa

Typo 3

Typed
Procedural Det«D« for Meeting TS «nd Ptogsnunatic Roptieenccns 4 Related reporting Phklems
Perfornanec Requirements for Iudicatioa~ Instnunentation and hhums

PVNGS Units 1, 2, 3 "LA"Table
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.4.4

..4

.4.5

.4.5

.4.

3.4.

3.4.6
.4.6

3.4.6

3.4.6

3.4.6

3.4.6

.4.6

3.4.
3.4.7

.2

A.1
LA.1

:2

.3

.4

A,

3. .1.1

4. .1.1

.4.1.2.a

.4.1.2.

4.4.1.2.2

4.4.1.2.3

Not
4A.1.3.3

4.4.1.3.3

3.4.1.3

3.4.1.3 (a. ugh d.)

3.4.1.3 Footnote aa

4.4.1.3.2

ot
4.4.1.4.1.

e p "...an reactor coo ant
pumps in each loop..."

e p rase "...an circu atmg reactor
coolant.."
Speci les RCP oop num rs.

Speci es components ng up a oop an
that one RCP per loop is required.

equires that the reactor coo ant oops
"circulating reactor coolant."
Speci ies that "m icated wi e range" eve is
to be used for verification of SG level. The
word "indicated" is removed and the
remainder of the phrase moved.

NA
Shut own coo mg nunimum ow rate
requirements
Requirement t at at east one reactor coo ant
loop or SDC train be "circulating reactor
coolant."
Speci ies reactor coo ant oop an SDC tram
numbers

Speci les components makmg up a reactor
coolant loop
Guidance in eternuning SG water
temperature.

Spec»es at "in icat wi e range" eve is
to be used for verification of SG level. The
word "indicated" is deleted and the
remainder of the information is relocated

uumum owrate at S C must equa or
exceed.

Bases

A

J~eof c tsures
Type I Dctsds ofSystaa Design sad Dcscriptioa Inctud iag Design Omits
Type 2 Dcscriptica ofSystems Operation sad Systems Configarstica

Type 3

Typed

Procedural Details for Meeting TS sad Progrsnrnstic Rcqalresnents 4 Rdstcd Ccportiag Probtccas
Performance Rcclaireawats l'or Iadicsti~ly Instraaseatstica sad Alarms

PVNGS Units 1, 2, 3 "LA"Table

0
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,':o;., ange;p

.4,

~ ~

~ ~

3.4.8

~ ~

3.4.9

3.4.9

3.4.9

3.4.10

3.4.10
3.4.11

3.4.12

LA.1

A.

.3

.2

.4.1.4.1.2

.4.1. .1.

.4...1 ootnote ////

.1.4.2

. .1.4.

4.4. .1.3

~ ~ ll

3.4.3.1

3.4.2.2 ootnote

s'ot

.2.1 Footnote

s'..10.a

Statement at at east one SDC tram
verified "circulating reactor coolant."
Speci ies that "m lcat wi e range" eve ls
to be used for verification of SG level. The
word "indicated" is deleted and the
remainder of the information is relocated
Guidance in eternumng SG water
temperature.

Muumum owrate t SDC must equa or
exceed.

Requirement at at east one S taun
veri6ed "circulating reactor coolant."
Tests the emergency power supp y or e

class 1E pressurizer heaters.

Clan ication that pressurizer eve or e
LCO should be "steady state" and not
transitory due to plant evolutions.
Specifies "in ica eve " w en de mmg
pressurizer OPERABILITYas it pertains to
pressurizer level. This information, less the
word "indicated" is moved to ITS Bases.

Contains maintenance m ormation concermng
the approved method for setting pressurizer
safety valve liftsetpoints.
N/A
Contams maintenance m ormation concernmg
the approved method for setting pressurizer
safety valve liftsetpoints.

Requirement to vert t a man
isolation valves in the pressurizer vent path
are locked in the open position.

3

~c~ocha Sess

Type I Details ofSystem Desigtt std Descriptiooiochdiog Desigtt Umits
Typo 2 Descriptiott of Systems Operatiett aed Systems Cccdiguratiott

Type 3

Type g
Ptoctdoral Detans for Meeting TS aed Programmatic Roptltemeata ge Rdsttd Rcpotiog Ptoblems
Petformsocc Rotoirertteots for Micatict~lytostromeotstiert std Alatms

PVNGS Units 1, 2, 3~ ~
"LA"Table Febnmy 23, 1998
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3. .12

.4.1

3.4.13
3.4.13

.4.1

3.4.1

3.4.14

3A.1

3.4.1

3.4.15

.4.1

.4.1

.2

LA.1
A.2

;2

.3

LA.1

A. 1

A.2

,4

.4.10.

4..10

ot
3.4.8.3 Action

3.4.8. Action c

4.4,

4.4. .2.1.

4.4. . .1.

3.4..2 ootnote o(an
reference)

Ta e 3.4-1

4.4.5.2,2.c

4..11.

4.4. .2. .e

Details that e me or cyc ing each vent
valve be "from the control room."
Requires t vent path Survei ances
performed "when in MODES 5 or 6."
NA

equirement to uce co eg temperature
to less than 200 degrees F with one Shutdown
Cooling System suction line relief valve not
OPERABLE.
Requirement to uceco eg temperature
to less than 200 degrees F with one Shutdown
Cooling System suction line relief valve not
OPERABLE.
Requirement at S u own Coo mg System
suction line relief valves be verified
OPERABLE every 1S months
Requires momtoring the containment sump
inventory and discharge every 12 hours
Requires at the reactor ea ange o
System be monitored every 24 hours
Contains a partia ist o speci c PIVs
excluded from requirements.
Reactor Coo ant System Pressure so ation
Valves.

Exphcit y requires a demonstration o
OPERABILITYfollowing maintenance,
repair or replacement work.
Requires at pe ormance o the Survet ance
is to be accomplished during shutdown.
Requires testmg PIVs wi 72 ours
followinga system response to an Engineered
Safety Feature Actuation Signal (ESFAS).

Bases

ce estmg
Program

r~eofeh n ci
Type I Dctrois ofSystem Dcsiga ard Dcscriptioa Iachdiog Dcsiga Omits
Type 2 Dcseaptioa ofSystems Opcratioa ard Systems Coafiguratioa

Type 3
Typcg

Procedural Dctaas for Mecdog 'TS ard Programma6o Rectuiremeats 4 Rdsad Rcportiog PooMcaa
Pcrforrosaco Requireracats forIrdica~ Iastrtuacatstioa ard rUarms

PVNGS Units 1, 2, 3 "LA"Table
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.4.16

.4.16

3.4.16

.4.1

3. .1

3.5.1

3. .1

.2

LAr

a e3.%

a e.34

a e .34Action2 .3

a e4.4< tem4.

3. .l.a

3. .l.

3. .l.e

articu ate an gaseous radioactivity momtor
(RU-I) alarm setpoint.
.Particu ate an gaseous ioactivity momtor
(RU-I) measurement range.

Requires preparation an su nut o a
special report to the commission within 30
days outlining the action taken, cause of the
inoperability, and the plans and schedule for
restoring the system to OPERABLE status.
Statement t one samp e is su icient I e

plant has gone though a SHUTDOWN or if
transient is complete in 6 hours.
Requirement that e iso ation va ves ey-
locked.

e erence to rat water vo ume in "cu ic
feet."

Speci ic requirements or e operation o e
SIT nitrogen vent valves.

3. .1 A.3 3.5.1. Speci ic requirements or the operation o e

SIT nitrogen vent valves.
3.5.1

3.5.1

3.5.1

3.5.1

3. .1

.3

.3

LA.3

LA.3

,4

3..1 Note ««

4. .l.a.2

4.5.1.

4..l.g

4. .l.e

Specific requirements or e operation o e
SIT nitrogen vent valves.

Specific requirements or the operation o
SIT nitrogen vent valves.

Specific requirements or the operation o e
SIT nitrogen vent valves.

Specific requirements or the operation o e
SIT nitrogen vent valves.

Requires that the CS-Sl I erentia
pressure alarm OPERABILITYbe verified at
least once per 18 months.

T~e~of cha ~e

Type I Detaiis ofSystan Desiga sad Deseriptirnr Inchrding Design Limits
Type 2 Dcscriptioa of Systems peeratioa and Systans Confgnratioa

Type 3

Typed
Procednral Detaiis for Meeting TS sad Prograannaic Itoirdrerneats 4 Rrdated Ccporting Prnhierns
Performance Reqnirernents for Indicatior~iyInstrnrnentatioa and JVaans

PVNGS Units 1, 2, 3~ ~
"LA"Table
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3..1

3. .2

3. .2

3..2

3. .2

~ 02

3. .2

3..2

3. .2

3. .2

3. .2

LA.

.2

.3

A,

A.

.3

,4

4. .1.

. .I,a

3..1 ote

. .1.e

3. .1.

..1 ote aa

4. .I.a.2

4. .1.

4. .1.g

4..1,e

4. .1.

:e'~'48'0?." ~eaux«"%4c'~~('"..'.N(%5':? «:;::? p'.":.14&% "s'3~?s«A'.:;:>N«. '.r: "s.".AA4'g«

equires ven cation at east once per 18
months that each SIT isolation valve opens
automatically when an actual or simulated
RCS pressure signal exceeds 515 psia and
upon receipt of a SIAS test signal.
Requirement t e iso ation v ve ey-
locked.

e erence to ra water vo ume m "cu ic
feet."
Requirement that e S T nitrogen vent v ves
be closed with power removed.

equirement t e Sl nitrogen vent v ves
be capable of being operated upon restoration
of power.
Al owance to cyc e the S T mtrogen vent
valves as necessary to maintain the required
cover pressure.

equirement at e S T nitrogen vent v ves
be closed.

Requirement to veri t S T iutrogen vent
valves can be opened at 18 month intervals.
Requirement to ven that power is remov
from the SIT nitrogen vent valves,
Requires that the CS-SIT I erenti
pressure alarm OPERABILITYbe verified at
least once per 18 months and specifies the
method.

Requires 18 mon mterv veri icatton t
the SIT isolation valve opens automatically
when an actual or simulated RCS pressure
signal exceeds 515 psia and upon receipt of a
SIAS test signal

~>~co c arges

Type I Details ofSystem Dcsiga aad Desertion Iacioding Design Gmbs
7ypc 2 Dcscriptbst ofSysteaa peesa6onscd Systems Coafitrratica

Type 3

Typed
Procedural Deters for Meeting TS and Programmatic Roprbemears 4 Reisted sporting Probkms
Pcrfoanaacc Reqaberneats for Indicatioa«arly Iastnrraeatatioa and Abtrms

PVNGS Units 1, 2, 3

0
"LA"Table
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~ ~

3t ~

~ 03

~ 03

3. .3

.5.3

30 ~

3..3

3. .3

3. .3

~(Nwnbeerrs'"''.""

.3

.6

.8

.9

.9

(a. roug c.)

Action

4. .2.c

4. .2. .2

4. .2.g.l

~ 02

4..2. (1. an 2.)

4. .2.e.3

3..11

4..11.a

st o e speci c CCS components at
comprise an ECCS subsystem/train.
Requires t m e event e CCS is
actuated and injects water into the RCS, a
Special Report be submitted to the NRC.
Requires that a vi mspection o e
containment be made prior to establishing
containment integrity and when entries are
made aAer integrity has been established.

e o veri cation at e ECCS pipmg
is fullofwater (by venting the accessible
high points).

equires position ven ication o eac CCS
throttle valve position stop following
completion of each valve stroking operation
or maintenance of the valve when the ECCS
subsystems are required to be OPERABLE.
Requires that an ECCS ow a ance test
performed followingcompletion of
modifications to the ECCS subsystems that

'lterflow characteristics.

Provi es owrate and eve o etai s

of functional testing for the ECCS (HPSI and
LPSI) pumps.
Lists the speci ic ECCS an Contamment
Spray valves that are required to be actuated.

rovi es e CO, Applicabi ity an Action
requirements for the Shutdown Cooling
System.

Requires that e S u own Coo mg System
be suxveilled at 18 month intervals to
demonstrate the specified flowpath.

estmatlon';i'.~!Fx@!

ice estmg
Program

~o 2Q~sacs
Typo I Dctsiis ofSystem Design ssd Descriptio Including Design Iitaits
Typo 2 Description ofSystcsas Opcrsticn std Systctas Confgurstion

Type 3

Type 4
Procedural Detsiis for Meeting IS std Progsaunsatic Roptirctnctns* Rdstog Rportiag Ptobictas
Perfmawxe Rctiuitentcats for Itdicstio~lyIastnancntstica std AJsnas

PVNGS Units 1, 2, 3 "LA"Table
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3 ~

..4 .2

Action

30 ~ ~

equires t in e event the ECCS is
actuated and injects water into the RCS that a
Special Report be submitted to the NRC.

equires that CCS subsystems contain an
OPERABLE flow path with details of the
path specified.

30 ~

.5.6

.6.1

3.6.2

3.6.3
3.6.3

3.6.3

3.6.3

3.6.3

LA.2

A.2

.3

.3

~ 020 03

4.6.1.1.c

3.6.1.3.a

ot
4.6.1.7.2

4.6.1.7.3

4.6.3.5

4.6.3. ote s'oo (s')

rovi esspeci c etai srega g sampe
size, volume ofborated water, etc. for
verification that a sample from a TCP basket
raises the pH of the mixed solution within
time constraints.

equirement to test ype B penetrations.

Operations reqmrements or e air oc
doors (closure requirements).

A
Detaiso purgev ve geiate
acceptance criteria

Detaiso purgev ve ge rate
acceptance criteria.

Statement t v ves secu m eir actus
position are'considered operable pursuant to
the specification.
Clarification that "sec " means "
sealed, or otherwise prevented from
unintentional operation."

Bases

Conttunment
Leakage Rate
Testing Program
Bases

Contam ment
Leakage Rate
Testing Program
Contamment
Leakage Rate
Testing Program

Typo I Detaiis ofSystcrtt Desigtt aod Descripdoa irtciodiog Design Litdts
Typo 2 Dcscriptiott ofSystctrts Cpattioe sod Systems Ccariguratiott

Type 3 Procedttral Dctails for Mcetiog TS aod PrograrrtmaticRcrpdrcrtr~ 4 Rotated Ccportiog Pddcrrts
Type g Perforrrtartee Rcquircrttcrtts for lcdicatio~ly Iostrttmeatabort aod iOanns

PVNGS Units 1, 2, 3 "LA"Table
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3.6.3

3.6.4
3.6.

.6.6

.6.

.6.6

.6.

3.6.6

3.6.6

3.6.7

3.6.

.6.7

,4

one

.2

A.2

.3

.4

A. 1

.2

.6. .1

A
.6.1.

.6.2.1

~ . .1.a

4.6.2.1. .1

4.6.2.1. .3

.6.1.2.e

4.6.2.1.

4.6,4.2.a.2

4.6.4.2.

ot

equirement ateac containment iso ation
valve be demonstrated OPERABLE aAer
maintenance.

NA
Speci es ocations w ere contauunent
temperatures are to be mettsured for use in
determining the average contaiiunent air,
temperature.
Functio escription o e pe ormance o
an OPERABLE containment spray system.

etai so AS test sign san e ow
paths resulting from the correct alignment of
valves.

ettu s o FAS test signa s an e
automatic valve actuations that result.

ettuls o FAS test signa s m spray
pump start verification.
Specifies testing detai s o e spray no es

for obstructions (by blowing air or smoke
through them).
Details o ctiona testmg or e
containment spray pumps.
Details or epe ormance o y rogen
recombiner system functional testing.
Specific re erence to recombmer
instrumentation (in regard to CHANNEL
CALIBRATION)and functional test
requirements.

/A

A

ice estmg
Program

A

3. .1 ae.-1 ormation on e nummum ra capacity
of the MSSVs.

+~of c tsriacs

Type i DctaHs ofSystem Design and Dcscriptioatnciod ing Design Limits
Type 2 Dcscriptioa ofSystems Operation aad Systans Coafigmatiao

Types
Typed

Proccdorsl DctsDs for Meeting TS and programmatic Rtspdrrrncats dt Rdstcd Cpcoti'ng Prebtcrns
Pcrforrnatce Rcqoirctncats for tndicstioa-otdy Instrnmcntstxst aad lUsrms

PVNGS Units 1, 2, 3 "LA"Table
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0

3. .1

3. .1

3..2
3. .3

~ 13

3t ~

30 ~

3..5

3.7.

3.7.

3. .5

3.7.6

3. .6

LA.1

.2

.3

Ta e 3. -1 ote no

a e 3. -1 ote
a'A

3.6.3 Action 1.

4.6.3.

3 6 ote non

4. .1.6.a

..1.2.a

~ .1.2.

4. .1.2.a.2

4. .1.2.

3..1.3 Action

4. .1.3. (a. an .)

C ari ication o S V capacity ratmg.
etails o i set pressure testing or MSS s

NA
etai s o e means o iso ation.

Statement regar mg va ve operabi ity
considerations.

C ari ication t "secu " means "Loc
sealed, or otherwise prevented from
unintentional operation."
Requirement to veri e pressure in e

nitrogen accumulator tank to a specific value
periodically.
Support requirements or steam generator
auxiliary feedwater pumps (powered from
separate emergency busses).

Support requirements or steam generator
auxiliary feedwater pump (powered from
steam supply system).
Requirement to veri e position o oc
sealed or secured manual valves in CST
suction lines to AFW pumps and manual
discharge valve of each pump.

etails o ow pa ahgnment an flow
verification testing from CST to steam
generators.

Details o e veri cations requi to
deinonstrate OPERABILITYof the reactor
makeup water tank flowpath to the essential
auxiliary feedwater pumps (backup supply).

ac p supp y veri cation etai s.

FSAR

T~co c >sages

Type I Dctaiis ofSystccn Design aod Description Ineindiog Design Urnits
Type 2 Description ol'Systcras Peeacdioa and Systems Coafignratioa

Type 3

Typed
Procedural Details For Meeting TS and Prog snnnaatio Requircrncrsa gt Rdatcd Cpcot6ing Pnhlerns
performance Recpdrcrncnts for Indieatior~lyinstrnrncntation snd iuarms

PVNGS Units 1, 2, 3~ ~
"LA"Table
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30 ~

..8

..9
3..10

3..10

3..11

3.7.12

3..13

3.7.14

3.7.15
3.7.16

3.7.17-
3.8.1
3.8.1

.2

None

. .3.

. .4.2

A
.,6 Action

4. . .2

4. .1.1. .2

3. .12

4. .8.

3.9.11 Action

NA
Tab e4. -1

Not
Not

Requirement toperiodi y veri oc
sealed or secured valves to be in their correct
position.

equirement to peri i y ven oc
sealed or secured valves to be in their correct
position.

A
Comp etion times to eternune
OPERABIUTY

equirement to peri i y veri oc
sealed or secured valves to be in their correct
position.
Design etai s o e C S S AS actuation
flowpath.
Veri ication requirement t e contro
room air temperature is less than or equal to
80' (LCO, Action and Surveillance
Requirement).
nterval an con itiona requirement to

demonstrate OPERABILITYof the ESF
pump room air exhaust cleanup system.
Requirement to suspen "... crane operations
with loads" in the fuel storage areas.

NA
equirement to orm a gross activity

determination periodically.

NA

(Document Yjgigk"t

Sa ety unctions
Deterniination
Program

enti ation i ter
Testing Program

TRM

NA
NA

;:o, gep<

A

NA
3.8.1

.8.1
Not

ot

~o~oi~an e

Dessus ofSystesn Desiga snd Descriptica lnciudiag Design Gauss
Type 2 Dcscriptica ofSysteaa Opersica sad Systesns Configusstioa

Type 3

Type d
Ptoccd ural DetaHs for Mectusg TS and Progrstnnsstic Respdstsnents 4 Reistcd ecpott'ssg Ptobtesns
Perfonnmsco Resiuuesnents for Iadicsti~dyinstsusnentstica and Alarms

PVNGS Units 1, 2, 3 "LA"Table
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3.8.1
.8.1

.8.1

3. .2

.8.3
3.8.4

.8.4

3.8.4
3.8.5
3.8.6
3.8./

3.8.

3.8.8

.6

A.3

A.1

Not
.8.1.1 Action

..1.1 Action g

..1.2 Action 4

ot
4. . .1.

a e 3.8-1

ot
Not U

ot sed

3.8.3.1

4.8.3.1

ot

NA
ettu m ormation a ut e muumum

voltages required for each unit and the
number of startup transformers in service for
the electrical distribution system input
voltages to be within their limits.

etai in ormation about e mnumum
voltages required for each unit and the
number of startup transformers in service for
the electrical distribution system input
voltages to be within their limits.

equirement to suspen crane operation wi
loads over the fuel storage pool with less than
the minimum required AC electrical power
sources OPERABLE.
Not

ettul m ormation escri mg w t
constitutes a degraded batter.
Ta e names the components t comprise a
DC train.

NA
ennuied m ormation that desert w t

buses and components constitute an
OPERABLE Electrical Distribution System.

e erence to e "requi manner" or
energizing specified busses.

NA

ot
Bases

/A
N/A A

g~oc m~e
Type I Dctsiis of System Desiga sad Deseriptiest Iactudiag Desiga Idatits
Type 2 Dcscriptioa ofSystems Operstiea sad Systems loafgurstiea

Typo 3 Procedural DetaBs for Mectiag 'IS sad Progrsmmatic Roiuireateats* Rcisted Rcgottiag Bebtcms
Typo g Pcrfotmsacc Roquireraeal ~ for iadicstitu~iytastrtaaeatstiea sad Atums

PVNGS Units 1, 2, 3 "LA"Table
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3. .9

3.8.9

.8.9
3.8.10

3..10

3.9.1

.9.1

N
"

beer',: ':;,".;-',:.':"'; ':,-;:."';,."."":-',"';;:;,'~

. .3.1

4. .3.1

ot
.8.3.2

4o ~ ~

3.9.1 Action

4.9.1.1

etai m ormation at escri w t
buses and combination of buses and
components constitute an OPERABLE
electrical distribution subsystem.
Re erence to the required manner" or
energizing specified busses.

A
m ormation t escri w t

buses and combination of buses and
components constitute an OPERABLE
electrical distribution subsystem.

e erence to e "required manner" or
energizing specified busses.

Detai s rega mg ration owrate an
solution concentration.

equirement t the ron concentration
determined to be within the limits specified in
the COLR prior to unbolting or removing the
reactor pressure vessel head, and prior to
withdrawal of any full length CEA.

'o'cu=i;,=.::,;:, "

3.9.2

3.9.3

.9.4

3.9.4

.9.

A.1 3.9.2

4.9.4

.9.8.1 Note o

.9.8.1

4.9.8.

etails o startup channe neutron ux
monitoring systems.

Reqmrements or contamment ui mg
penetrations to be verified in the required
status prior to entering the Applicability.

mitation on the reasons w y s utdown
cooling may be removed from operation for
up to one hour per eight hour period.
Speci c va ue or s utdown coo mg oop
flowrate.
Speci cv ue ors u owncoo mg oop
flowrate.

J~eol~eha ges

Type I Deeuls ofSystcsn Design and Descripsoa Incioding Design Usnits
Type 2 Dcscnptioa ofSystcens 0 perstioa and Systems Confgwatioo

"LA"Table

Types
Typed

Ptocednral Detsiis for Meeting TS and Progannnaebic Recptiresncats 4 Rciatod Reporting Pnkiesns
perfonnance Resinireencnts for Indicatice~iy Instrnmentation sad Alanna
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3.9.

3.9.
3.9.
4.0

.0

.0

.0

.0

.0

.0
5.0

.0
5.0

.0

5.0

.0
5.0

one

one

None

A.
.4

.6

A.6

,8

. . .2 ote o

/A
NA
6.1.2
6.2.2.a

a e 6.2-1

6.2.2.

6.2. .e
6.2.2.e Note o

6.2. (and ote o)

6.4.1
6. .1

6..2 (6.5.2.1 roug
6.5.2.4 and 6.5.2.8)

6. .3

6.6

6.8.1.g ote (1)

iimtation on e reasons w y u own
cooling may be removed from operation for
up to one hour per eight hour period.

NA
Reference to a le 6.2-1
Re erence to Ta le 6.2-1.
Muumum sht crew requirements an
limitations on unmanned crew positions.

equirement that a Core terations be
supervised by a licensed Senior Reactor
Operator or Senior Reactor Operator Limited
to Fuel Handling.
Site ire Team Requirements.
Re erence to Site Fire earn composition,

equirements or ndependent Sa ety
Engineering Department (lSE).

raimng Requirements.

equirements or e ant Review oa

(PRB).
equirements or echnica Review an

Control (except for modification approval
requirements by Department Leader,

'perations).

Reqmrements or t e 0 site Sa ety Review
Committee (OSRC)
Specific actions or reporta e events.

Requirement or approv o
modifications to CPC addressable constants.

QA rogram
Description

FS

QA rogram
Description

QA rogram
Description

QA Program
Description

FS

QA rogram
Description

~a~or~ha gce

Type i Debuts ofSyNcrn Design aed Dcscriptionlnciodiag Design Limits
Type 2 Description of Systems peration snd Systems Conf guratioa

Type 3

Type 4
Proccdorrd DctaBs i'or Meeting TS end Programmatic Rotrdrcrncnts Jt Rcisted Ccporting Probicms
Pcrfomaoce Rcrtnlrcmcrrts for Indicatior~lytnstnanrntstion and Narms

PVNGS Units 1, 2, 3 "LA"Table February 23, 1998
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.0

.0

.0

.0

.0

.0

S.O

.0

.0

.0

.0

.0

,'Niiiiibeer",."'-"'10

.10

A.11

.12

,13

.14

.14

6.8.1.n (an OT )

. ,1.o

6.8.1.p

6.8.3

6. .4

6.8.4.

6. .4.

6.8.4.
C

6.8.4.

6.13

6.1

equirement to use e gui ce o
Regulatory Guide 1.21 Revision 1, June 1974
and Regulatory Guide 4.1, Revision 1, April
1975.

Sett ement Monitormg rogram
Implementation.
C A Reactivity tegrity rogram
Implementation.
Fue Assembly Surveillance rogram
Implementation.

iocedure review an approv requirements.

Requirements or temporary c ges to

procedures.
Requires programs " a i un er e
cogni2ance of the OSRC at least once per 24
months."
Requires that a program esta is or
Plant Radiation Monitoring.
Requires that a program cata is or
Backup Method for Determining Subcooling
Margin.
Requires that a program esta is or
Spray Pond Monitoring.
Provides requirements or e io ogi
Environmental Monitoring Program.

rovides requirements or e rocess
Control Program.
Pfovi es requirements'r aJor ges to
Radioactive Liquid, Gaseous and Solid Waste
Treatment Systems.

QA Program
Description

QA rog ram
Description

QA Program
Description

QA rogram
Description

FS

QA rogram
Description

T~>o of«hatutes

Typo I Detaiis ofSystcsa Desiga aad Deseriptioa Iaciad iag Desiga Utaits
Type 2 Dcscriptica of Systesas Operscioa aad Systesas Coafgauratioa

Type 3

Typed

Procedural Detsiis for Meetiag 'IS aad Ptogceataastic Roptiesaeats &Rdated epaortiag Prob%sac

Petfortaaace Rexptiesacats for Iadieatist~lylastttzacatatioa sad Alattas

PVNGS Units 1, 2, 3 "LA"Table Page 24 February 23, 1998~ ~
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.0

.0

,0

.0

.0

.0

.0

.0

.0

.16

:19
.20

.21

6.9.1.1

6. .1.2

6.9.1.3

.9.1.

.9.3

6.10

6.14.a

6.
6.14.

4o ~ oa

Detai s associa with "Startup Report"
(initiating events).

Detai s associa wi "Startup eport"
(address).

Details associat with "Staftup Report"
(submittal).
Requirements or e m ormatton mc u m
the Annual Report.
Requirements or reporting o ire rotection
Program violations.

equirements or reco retention.

e erences retention requirements o
6.10.2.q.

etai s or e iation Protection rogram.
eqmres RB review an acceptance o

changes to the ODCM prior to the changes
becoming effective.
Re erences speci ic 10CFR50 an ASME
Code requirements governing performance of
the Inservice inspection and testing.

FSAR

FSAR

FS

A rog ram
Description
QA Program
Description

QA rogaun
Description

Service
Inspection/ In
Service Testing
Program

3

.0 .21 4.0.5. e erences nservice inspection an testmg
activities required by the ASME Boiler and
Pressure Vessel Code and applicable
addenda.

In Service
Inspection/ In
Service Testing
Program

.0 A,21 4.0. .c e erence to mspection. Seivice
Inspection/ In
Service Testing
Program

/~achates
Type I Deb@a ofSystem Design and Description including Design Ucnits
Type 2 Description ofSystems Operation ard Systems Configoration

Type 3 psoccderal DctaBs for Mectmg TS ard programmatic Rotoircrnaasta Rdated reporting prebkms
Type 4 Performance Rcquimncnts l'or Indicatioraealyinstrumcntation acd AIarma

PVNGS Units 1, 2, 3 "LA"Table February 23, 1998
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.0

.0

.0

5.0

.0

5.0.

.24

.2

4. . .e.4

3.6.1.6

4.6.1. .1

4.6.1.6.

4.6.1.6.3

4.6.1.6.4

Requires veri cation t e to measu
leakage from ECCS piping and components is
less than 1 g.p.m. when pressurized to at
least 40 psig.
Requires t e structural mtegrity o e
containment vessel be maintained in MODES
1 through 4 and provides specific actions ifit
is below the acceptance criteria

rovides etai survei ance an reportmg
requirements for the structural integrity of the
contaimnent vessel.

A resses ow e structu mtegrity o e
containment vessel shall be demonstrated.

A resses vi inspection o structura
integrity components of the containment
vessel.

A resses exterior sur ace Inspection o e.
containment vessel.

Concrete
Containment
Telldoll
Surveillance
Program

re-St
Concrete
Containnient
Tendon
Surveillance
Program

re-St
Concrete
Containment
Tendon
Surveillance
Program

re-St
Concrete
Containment
Tendon
Surveillance
Program

~d~oleriges
Type I Dctsas ofSystem Design snd Dcscrip6oa Ineioding Design Grnits
Typo 2 Dcsecgrtirsr ofSystcrns Opcrstion snd Systeaa Coafignrstiea

Type S Proerdersl Dctaas for Mccting TS snd Progranrnstie Rcquircrncnts 4 Reisted eqporting Prrkierns
Typo d Perforrranee Rrrioircrnents for Irsiiestioaordyinstrnrncntstioa ond hisnns

PVNGS Units 1, 2, 3 "LA"Table
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.0

.0

.0

.0

.0

.0

::,.':Numb>ear'.:;:".':

4.6.1.6.

a e .6-1

a e4.6-2

4..

4. .8

3.11.1

4.11.1

A resses reports o any a no
degradation of structural integrity of the
containment vessel.

a eo rstyear ten onsurvel ances.

Ta eo i -o orce or rstyear
tendons.

Detal s o imp ementlng e Ventl ation l ter
Testing Program for the ESF Pump Room
AirExhaust Cleanup System (Broad
Reference).

etal s o imp ementlng the Ventl ation l ter
Testing Program for the Fuel Building
Essential Ventilation System (Broad
Reference).

Detalso theme od orlmpementmg e

Liquid Holdup Tanks including LCO,
Applicabilityand "Action a."

etal s o the me or imp ementmg e

Liquid Holdup Tanks (sample and analysis
frequency requirements).

re4
Concrete
Containment
Tendon
Surveillance
Program
m4

Concrete
Containment
Tendon
Surveillance
Program

re-St

Concrete
Containnlent
Tendon
Surveillance
Program

entl ation l ter
Testing Program

entl ation l ter
Testing Program

~a~of hsees
Type 1 Dersas ofSyrrcrn Design srd DescripriontnclLdiag Design Urairs
Type 2 Descriptio of Sysrcras Opcrsrlon srd Sysrcras Coafguussrioa

Type 3 Proccdurd DcrsiLr for Mrcriag TS srd Prograarasric Rotuarrrrrnrs &Rdsrcrt Rpeorssg Pret>terna

Type g Perforrasnce Rotuirrrnrnrs for trdicsrioaenlytnsrnanrrnsrioa srd Aisnas

PVNGS Units 1, 2, 3 "LA"Table
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.0

.0

,0

.0

.0

.0

5.0

5.0

.0

. 7

,27

. 8

.29

.29

.30

.31

3.11.3

4.11.

3.11.2

30 ~

3. .8

6.2,2.

6.2..1.

tai s o e me or imp ementing e
Gas Storage Tanks including LCO limit,
Applicabilityand "Action a."
Survei ance mterva an activity muts or
the Gas Storage Tanks,
Maximum imit or eoxygenconcentration
in the waste gas holdup system, including
Applicabilityand Action requirements.
Surveillance requirements or oxygen m e
waste gas holdup system.

equires at e iese e storage
sampled in accordance with ASTN-D4176-
82.

Re erence to S 09-1980 m e

Surveillance Requirements.

Re erence to ANSI 509-1980 in e
Surveillance Requirements.
Requirement or number o icensed reactor
operators in the control room.
Speci cworhng ours orpantsta

~c~ohetiitce
Typo I Dcteils ofSyetcsn Design end Dcecriptioa Inciodiag Dcsiga Usaits
Type 2 Descriptio ofSystcsas peteatioa sad Systctne Coafigatetion

Type 3 Procedural Details for Meeting TS end Ptogrematetic Reqoirtsncnts 4 Rdeecd Ccpottiag Pttdsictns

Typo g Pctfottnencc Rcsteitctncnts for Iadiceti~tiy lastttaacntetioa ead Aiertae

PVNGS Units 1, 2, 3 "LA"Table Page 28 February 23, 1998
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Table of PVNGS Relocated Details (LA)

The followingsummarizes the methods of control for various documents that willreceive details that are relocated from the current technical specifications
to the improved technical specifications.

Qggl,i~mn fr nrl
Containment Leakage Rate Testing Program ITS 5.5

10CFR50 Appendix J.
10CFR50.59

Inservice Testing Program ITS 5.5
10CFR50.55a
10CFR50.59

( nSev4-

Offsite Dose Control Manual (ODCM)

Pre-Stressed Concrete Containment Tendon
Surveillance Program

QA Program Description

Safety Function Determination Program

Technical Requirements Manual (TRM)

Technical Specifications Bases (Bases)

Updated Final Safety Analysis Report (UFSAR)

Ventilation Filter Testing Program

C.a~a, Oper~~i<p L»Nba Repen+'t'-ot-P )

ITS 5.5
10CFR50.59

ITS 5.5
10CFR50.59

10CFR50.54

ITS 5.5
10CFR50.59

10CFR50.59

ITS 5.5
10CFR50.59

10CFR50.59

ITS 5.5
10CFR50.59

Z'T5 s.E
lo cd 5'o 5 9
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Table of PVNGS Less Restrictive Changes (L)

".„.Discussi on':,:

K'of..;Chan e"..-::

@g,':.;.",".-.':-.:,"..-:;"-,.r,.-:.'..-.:,':,-",.,t."'-'~,:.-:Oescri pti on',-;:,:::,-,,:,".".;;,:::;::;=:,,::,':.j',,:,:w,-:.';:.-.-.,:.-:,"::... J;.::..CTS',Secti on .'..;:;,:,~sITS:":Sect, on-"-': ~,:Category...",,-
."-:.Chareacter,.':„''::;:'."iiartion't."';:-''

1.0 L.1

1.0 L.2

1.0 L.3
1.0 L.4

1.0 L.5

1.0 L.6

Com nes ana og an Ista e c anne
requirements instead of maintaining
them as separate definitions which
allows the bistable channel test signal
to be injected as close to the sensor
as racticable.
Relaxes the definition of CORE
ALTERATION to specify the movement or
manipulation of fuel and not "any
component within the reactor pressure
vessel."
Not Used
Deletes the statement in CTS about
CHANNEL FUNCTIONAL TEST that states.

The CHANNEL FUNCTIONAL TEST shal.l
include adjustments, as necessary, of
the alarm, interlock and/or trip
setpoints such that the setpoints are
within the required range and
accurac ."
Allows for an "actual" or "simulated"
signal to be used during CHANNEL
FUNCTIONAL TESTING.

Allows CHANNEL FUNCTIONAL TEST to be
performed by any series of sequential,
overlapping or total steps .to all
e ui ment covered by this definition.

e InItIons
1.6

'efinitions

1.9

Definitions
1.6

Definitions
1.6

Definitions
1.6

Oe In ton:
CHANNEL
FUNCTIONAL
TEST

Definition:
CORE

ALTERATIONS

N A
Definition:
CHANNEL
FUNCTIONAL
TEST

Definition:
CHANNEL
FUNCTIONAL
TEST
Definition:
CHANNEL
FUNCTIONAL
TEST

None

None

N A
None

None

None

unIque

unique

unique

unique

unique

Categories:
I CIS LCO ApplicabilityChanges IV CIS Allowed Outag» Time Extensions from 24 to 72 Hours
H CTS Survcillancc Frequency Changes V CIS Action Requirements for ExiYing LCOs are Changed
III CIS LCO Revised to Address Train Configurations VI CIS Surveillance Acceptance Criteria hre Changed
PVNGS Units 1, 2, 3 "L" Table Page 10 ~

VH Other CIS Allowed Outage Time Extensions
Vm Elimination ofCIS Reporting Requirements
K Relaxation ofLCO Rcquiremcnts
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-Oi scussi on> s:;.":,."-'"-':.K':N::,.-'.~~pgOescrl pti on:-;',"::..:~';.";.'.'","~"-:.: .': -::;, 8'~.".= „:;-.-,.CTS.:-,.Sect on;-,q,'',,ggITSRSection'':;. :-:„'.Category„'.,:;"::,Character<

1.0 L.6

1.0 L.7

1.0 L.8

Allows ENGINEERED SAFETY FEATURES
RESPONSE TIME to be performed by any
series of sequential, overlapping or
total steps to all equipment covered by
this definition.
A ows REACTOR PROTECTION SYSTEM
RESPONSE TIME to be performed by any
series of sequential, overlapping or
total steps to all equipment covered by
this definitions.
Oe etes the requirement for components
tested under STAGGERED TEST BASIS to be

erformed in e ual subintervals.
Re axes the electrical power
requirement under the definition of
OPERABLE to permit the source to be
either normal" or "emergency" power
available.

Definitions
1.12

Definitions
1.27

Definitions
1.33

Definstions
1.19

Definition:
ENG INEEREO
SAFETY
FEATURES
RESPONSE TIME
Definition:
REACTOR

PROTECTION
SYSTEM
RESPONSE TIME
Definition:
STAGGEREO

TEST BASIS
Definition:
OPERABLE

None

None

None

None

unique

unique

un que

unique

2.0 None None N A N A N A

3.0 L.1

Adds LCO 3.0.6 to clarify the
application of Required Actions for
supported systems which are inoperable
due to an inoperable support system.
Requires only the support system's
Actions to be entered if the support
system's LCOs are not met.

LCO

Applicability
3.0.1

LCO

Applicability
3.0.2

None unique

3.0 L.2 Permits MODE changes when LCO 3.0.4 and
SR 4.0.4 are not met while in MODES and
conditions other than MODE 1, 2, 3 and

LCO LCO

Applicability Applicability
3.0.4 3.0.4

Categories:
I CIS LCO ApplicabilityChanges IV
II CTS Surveillance Frequency Changes V
III CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CrS Allowed Outage Time Extensions from 24 to 72 Hours VII Other Cfs Allowed Outage Time Extensions
CTS Action Requirements for Exiting LCOs are Changed VIII Elimination ofCIS Reporting Rcquiremcnts
CIS Surveillance Acceptance Criteria hre Changed IX Relaxation ofLCO Requirements
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',. Di scussi on:,: '.:.>';g~:";p'".-:,;,-.j:".'.;;-".'.;<'~,"."'Descn pti on:;-..;::;:,'::::-"-:,-';:.':.;"„~,:::",,,.8"::;,.';=.;.: ';::.CTS,.-;Sect, on:.'..-'." <';.,ITS,";.„Secti,on,:,"::<;:.:-.'Category:,:; r',Character::;.

3.0 L.2

3.0 L.3

3.0 L.4

Permits MODE changes when LCO 3.0.4 and
SR 4.0.4 are not met while in MODES and
conditions other than MODE 1, 2, 3 and
4.
Provides c arif cation that for
Required Action Completion Times which
require periodic performance on a once
per ..." basis, the frequency extension
of 1.25 times the specified interval
applies to each performance after the
initial erformance.
Allowance to de ay entering the
Required Action up to 24 hours upon
discovery of a missed Surveillance in
cases where the Action Completion Time
is > 24 hours.

SR

Applicability
4.0.4

SR

Applicability
4.0.2

SR

Applicability
4.0.3

SR

Applicability
3.0.4

SR II
Applicability
3.0.2

SR None
Applicability
3.0.3

un que

3.0 L.5

3.1.1 L.l

3.1.1 L.2

Adds a new LCO App icability
requirement that allows inoperable
equipment to be returned to service
under administrative controls to
perform testing required to demonstrate.
ITS OPERABILITY or the OPERABILITY of
other e ui ment to be within limits.
Requires that the reactivity worth of
any CEAs not capable of being inserted
be accounted for in the determination
of SDM and therefore doesn't require a
se arate conditional Surveillance.
Eliminates the requirement to perform a
core reactivity balance in MODES 3, 4,
and 5, since the ITS does require that
SDM be determined.

LCO

'Applicability
Section 3.0

SR 4.1.1.1.3

SR 4.1.1.1.2

LCO

Applicability
3.0.4

LCO 3.1.1

LCO 3.1.1

None

None

un que

unique

Categories:
I CrS LCO hpplieability Changes IV
H CTS Surveillance Frequency Changes V
III CIS LCO Revised to hddress Train Conligurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours VII Other CIS hllowcd Outage Time Extensions
CIS hction Rcquiremcnts for Exiting LCOs are Changed VDI Elimination ofCIS Reporting Requirements
CIS Sunrcillancc heeeptancc Criteria Arc Changed IX Relaxation ofLCO Requirements
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gDIscussion,
".:"oefkChan "e-,

3.1 2 L.l

3.1.2 L.2

Reduces the NODE applicability of
Shutdown Margin - Reactor Trip.

Breakers Closed." by eliminating MODES
1 and 2. The SDM requirements are met
through CEA alignment and insertion
limits.
Requires t at the reactivIty worth of
any CEAs not capable of being inserted
be accounted for in the determination
of SDM and therefore doesn't require a
se arate conditional Surveillance.

',.-'.=:.';CTS,:."Sect on:,.;-",

LCO 3.1.1.2

SR 4. .1.2.la

;j';::ITS,-Sect. on@

LCO 3.1.2

LCO 3.1.2

~Category.„'",.

':"'„-„:;::;:;!:-:::.

None

~,:.Char,acted,
;!'-"::!iiat'i

o''."',lx'n

que

3.1.3 L.l

3.1.3 L.2
3.1.3 L.3

A lows 7 days to restore the overa
core reactivity balance before
re uirin action to shutdown.
Not Used
Al ows a 60 EFPD e ay in per orming
the second overall core reactivity
balance Surveillance following a
refuelin .

SR 4.1.1.2.4

SR 4.1.1.2.4

LCO 3.1.2
Action A

N A

V I

N A
SR 3.1.3.1 ~ II

3.1.4 L.l

3.1.5 L.l

3.1.5 L.l

Extends the per od of time that the MTC
must be determined to include a window
of time within 7 EFPD prior to reaching
the desi nated time.
Deletes the Action requirements to
determine Shutdown Margin (SDM) when a
CEA is ino erable.
Deletes the Action requ rements to
determine Shutdown Margin (SDM) when a
CEA is ino erable.

SR

4.1.1.3.2.b

LCO 3.1.3.1
Action a

LCO 3.1.3.1
Action c

SR 3.1.4.2

LCO 3.1.5
Actions

LCO 3.1.5
Actions

VII

None

None

unique

un que

Categories:
I CI'S LCO Applicabaity Changes IV CIS Allowed Outage Time Extensions from 24 to 72 Hours
H CTS Surveillance Frequency Changes V CIS Action Requirements for Exiting LCOs are Changed
HI CTS LCO Revised to Address Train Configurations VI CTS Surveillance Acceptance Criteria Are Changed

PVNGS Units 1, 2, 3 L" Table Page 4

VH Other CIS Allowed Outage Time Extensions
VHI Elimination ofCIS Reporting Rcquiremcnts
IX Relaxation of LCO Requirements

February 23, 1998
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3.1.5 L.2 Exten s t e t me a owed to restore
misaligned CEAs to within theit
specified alignment from one hour to two
hours.

LCO 3.1.3.1
Action c.l

LCO 3.1.5
Actions A, B
and C

VII

3.1.5 L.3 De etes t e requirement to exercise part
length CEAs for OPERABILITY
determination.

SR 4.1.3.1.2 LCO 3.1. None un que

3.1.5 L.4

3.1.6 L.1

3.1.6 L.2

3.1.7 L.l

3.1.8 None
3.1.9 None
3.1.10L.1

Adds an opt on to a low continued
operation with an inoperable position
indicator as long as the insertion
limits are met and the CEA group is
verified to be full inserted.
Extends,t e Comp etion Time for t e
Required Action to restore shutdown CEAs
to within limits from one hour to two
hours.
Changes App ica lity for LCO from NODE
1 and 2 to NODE 1 and 2 with any
re ulatin CEA not full inserted..
Reduces the restriction on operation
between the long term steady state
insertion limits and the transient
insertion limits to 14 EFPD per 365
EFPD.
None
None
Elim>nates t e requirement to comp y
with the Linear Heat Rate (LHR)
Specification during performance

of'HYSICSTESTS

3.1.3.2

LCO 3.1.3.5
Actioh a

LCO 3.1.3.5

LCO 3.1.3.6
Action a.l.b

N A
N A
LCO 3.10.2

3.1.5

LCO 3.1.6
Action B.1

LCO 3.1.6

LCO 3.1.7
Action C

N A
N A
LCO 3.1.10

VII

None

N A
None

un que

unique

Categories:
I CTS LCO ApplicabilityChanges IV CZS Allowed Outage Time Extensions from 24 to 72 Hours
II CTS Surveillance Frequency Changes V CTS Action Requirements for Exiting LCOs are ChangedIll CTS LCO Revised to Address Train Configurations VI CTS Surveillance Acceptance Criteria hre Changed
PVNGS Units 1, 2, 3 "L" Table Page 5~ ~

VH Other CIS Allowed Outage Time Extensions
VIII Elimination ofCTS Reporting Requirements
IX Rehixation ofLCO Requirements

February 23, 1998
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3.1. 10L. 2

3.1.11L.1

3.2.1 L.l

E sminates the L near Heat Rate (LHR)
Required Action during performance of
PHYSICS TESTS
Deletes the Surve ance Requirements
for LHR.
De etion of t e requirement to e in
NODE 3 within 6 hours if physics testing
is sus ended.
E 1minates t e requirement to eterm>ne
and verify that THERMAL POMER is
maintained within the test power
lateau.

E 1minates t e requirement to 1nitiate
corrective action within 15 minutes to
restore the linear heat rate to within
the LCO.

LCO 3.10.2
Action a

SR 4.10.2.2

3.10.2

SR 4.10.4.1

LCO 3.2.1
Action a. 1

LCO 3.1.10

LCO 3.1.10

3.1.10

LCO 3..11

LCO 3.2.1
Action A.l

None

None

IX

None

un que

unique

un>que

LCO 3.2.1
Action a.2

LCO 3.2.1 - None
Action B.2.1

un que

3.2.2 None
3.2.3 L.l

3.2.3 L.2

3.2.4 L.l

None
Exten s the t me availab e to reduce the
Variable Overpower Trip Setpoint to 16
hours.
Requires p acing the p ant in a
condition where the LCO does not.applyif the Azimuthal Power Tilt is not
within limits. CTS did not and
therefore entry into 3.0.3 may have been
re uired.
Elim nates t e requ rement to sn1tiate
corrective action within 15 minutes to
restore DNBR within the LCO limit.

LCO 3.2.3
Action b.2

LCO 3.2.3
Actions

LCO 3.2.4
Action a.l

N A
LCO 3.2.3
Action B.2

LCO 3.2.3
Action C

LCO 3.2.4
Action A.l
Action 8.1.2

N A
VII

None un que

Categories:
I LCO ApplicabilityChanges IV CTS Allowed Outage Tiine Extensions from 24 to 72 Hours
II CIS Surveillance Frequency Changes V CIS Action Requirements for Exiting LCOs are Changed
HI CTS LCO Revised to Address Train Configurations Vl CIS Surveillance Acceptance Criteria Are Changed

PVNGS Units I, 2, 3 "L" Table Page 6

VII Other CTS Allowed Outage Time Extensions
VIII Elimination ofCIS Reporting Rcquhements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.2.5 .1

3.3.1 L.1

3.3.1 L.2

3.3.1 L.3

3.3.1 L.4

3.3.1 ~ L.5
3.3.1 L.6

Adds a note t at a ows the SR to e
performed up to 2 hours after MODE 1 is
reater than 20X RTP.

Eliminates t e requ rement for the
Logarithmic Power Level - High RPS trip
function to be OPERABLE in MODE 1.
Eliminates the requirement to perform
the Logarithmic Power Level — High
functional test within 7 days of startup
or prior to closing the RTCBs with the
CEA drive system capable of rod
withdrawal.
Adds a NOTE for CHANNEL FUNCTIONAL TEST
of the Logarithmic Power Level Channels
to state that it doesn'.t require testing
in MODE 1 and allows a two hour time
limit to perform the required testing
after reducing thermal power and making
MODE 2 entr .
Raises to 20K the RTP at whic the
linear power levels, CPC delta T power
and CPC nuclear power signals are
adjusted to agree with the calorimetric
calculation.
Not Used
Exten s t e t me a owed to repair the

~ INOPERABLE channel until prior to the
next MODE 2 entry following the next
MODE 5 entr .

SR 4.2.7

LCO 3.3.1
Table 3.3-1
Item B.2.a
LCO 3.3. 1

Table 4.3-1
Item I.B.2

LCO 3.3.1
Table 4.3-1
Item I.B.2

LCO 3.3.1
Table 4.3-1
Note (2)

LCO 3.3.1
Table 3.3-1
Action 2

SR .2..1

LCO 3.3.1
Table 3.3.3-1
Item 2
LCO 3.3.1
Table 3.3.3-1
Item 2

SR 3.3.1.7

SR 3.3.1.4

N A
LCO 3.3.1
Action A.2
Action C.2.2

VXI

Page 7L" TablePVNGS Units 1, 2, 3

Categories:
I CTS LCO ApplicabilityChanges IV CIS Allosvcd Outage Time Extensions from 24 to 72 Hours
II CIS SurveillanceFrequencyChanges V CIS hctionRequirements for Exiting LCOsare Changed
III CIS LCO Revised to Address Train Conligurations VI CTS Surveillance hcccptancc Criteria Are Changed

VII Other CI3 hllotvcd Outage Time Extensions
Vln Elimination ofCfS Reporting Requirements
IX Relaxation of LCO Requirements

February 23, 1998
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3.3.1 L.7

3.3.1 L.8

Wor ng c ange regar ing instrument an
bypass removal channels to clarify that =-

only the automatic bypass removal
function affects the OPERABILITY of the
channel.
Prov des a new Action for >nopera e
channel operational bypass removal
functions for channels that are equipped
with o erational b asses.

LCO 3.3.1

LCO 3.3.1
Table 3.3-1
Action 2

LCO 3.3.1

LCO 3.3.1
Action C

IX

IX

3.3.1 L.9 Reduces the FUNCTIONAL TEST requirements SR 4.3.1.6
following a CPC cabinet high temperature
alarm to onl the channel that alarmed.

LCO .3.1
Action E

3.3.2 L.l

3.3.2 L.2

3.3.2 L.3

A lows operation with one Logarithmic
Power Level - High channel tripped and
one channel bypassed longer than 48
hours and permits the plant to change
HODES.

Extends the time a owe to repair, t e
INOPERABLE channel until prior to the
next HODE 2 entry following the next
HODE 5 entr .
E imlnates the requirement to perform
the Logarithmic Power Level - High
functional test within 7 days of startup
or prior to closing the RTCBs with the
CEA drive system capable of rod
withdrawal.

LCO 3.3.2
Table 3.3-1
Item B.2.a
(Action 2)

LCO 3.3.1
Table 3.3-1
Action 2

LCO 3.3.1
Table 4.3-1
Item I.B.2

LCO .3.2
Action B

LCO 3.3.2
Action A.l
Action C

LCO 3.3.2
Table 3.3.2-1
Item 1

(SR 3.3.2.2)

IX

VII

Categories:
I CIS LCO hpplicability Changes IV CIS hllowed Outage Time Extensions from 24 to 72 Hours
II CIS Surveillance Frequency Changes V CIS hction Requirements for Exiting LCOs are Changed
HI CIS LCO Revised to hddress Train Configuratioas VI CIS Surveillance hcceptanec Criteria hre Changed
PVNGS Units 1, 2, 3 L" Table Page 8

VII Other CIS hllowcd Outage Time Extensioas
VIII Elimination ofCIS Reporting Rcquiremcats
IX Relaxation ofLCO Requirements

February 23, 1998
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3.3.2 L.4

3.3.2 L.5

3.3.2 L.6

3.3.2 L.7

3.3.2 L.7

3.3.3 L.l

3.3.3 L.2

Word ng c ange regarding Instrument and
bypass removal channels to clarify that
only the automatic bypass removal
function affects the OPERABILITY of the
channel.
Provides a new Action for inopera e
channel operational bypass removal
functions for channels that are equipped
with o erational b asses.
C arifies the intent of the requirement
to lower the setpoint for the
Logarithmic Power Level - High RPS trip
in HODES. 3, 4 and 5 with the RTCBs
closed and the CEDHCS capable of CEA
withdrawal. Removes the option of using
the CPCs for rotection in these HODES.
Eliminates the requirement for
OPERABILITY of the Low Steam Generator
Pressure reactor tri function in HODE 4
Eliminates the requirement for
OPERABILITY of the Low Steam Generator-
Pressure reactor trip function in HODE 4
Reduces t e FUNCTIONAL TEST RE(UIREHENT
for CPCs following a cabinet high
temperature alarm to only the affected
channel B or C .
Extends the (INOPERABLE CEACs)
Completion Time allowed to increase the
DNBR margin and the Reactor Power
Cutback (RPC) System to be disabled from
one hour to four hours.

LCO 3.3.1

LCO 3.3.1
Table 3;3-1
Action 2

LCO 3.3.1
Table 3.3-1
Action 10

LCO 3.3.1
Table 3.3-1
Item I.A.5
LCO 3.3.1
Table 4.3-1
Item I.A.5
SR 4.3.1.6

LCO 3.3.1
Table 3.3-1
Action 6.b.l

LCO 3.3.2

LCO 3.3.1
Action C

LCO 3.3.2
Table 3.3.2-1
Item 1

LCO 3.3.2
Table 3.3.2-1
Item 2 and 3

LCO 3.3.2
Table 3.3.2-1
Item 2 and 3
LCO 3.3.3
Action C

LCO 3.3.3
Action B

IX

IX

None

VI

VII

:..C arsacter,r»

.':"".i'iat'i'ocn'".'!::;

unIque

Cateaories:
I CTS LCO ApplicabilityChanges IV
II CTS Sunreillance Frequency Changes . V
IH CIS LCO Revised to Address Train Configurations VI

L" TablePVNGS Units 1, 2, 3

CIS Allowed Outage Time Extensions from 24 to 72 Hours VII Other CIS

Allotted

Outage Time Extensions
CIS Action Requirements for Exiting LCOs are Changed VIII Elimination ofCIS Reporting Requirements
CTS Sunrcillanec Acceptance Criteri Are Changed IX Relaxation of LCO Requirements
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L.3

3.3.3 L.4

3.3.4 L. 1

3.3.4 L.2

3.3.4 L.3

E minates the Required Action to reduce
the Surveillance Frequency from twelve
hours to four hours for CEA verification
Surveillances (CTS 4.1.3.5, 4.1.3.6 and
4.1.3.7 .

E iminates specification of the a owe
modes of movement used for CEA motion
permitted by the Action Statement.

Exten s t e Require ActIon Completion
time for opening all RTCBs from one hour
to six hours under the condition of one
Hatrix Channel inoperable in HODES 3, 4
and 5 with the RTCBs closed and the CEA
system capable of CEA withdrawal
(following a failure to restore the
ino erable channel within 48 hours .
Extends the range of NODES in which the
RTCBs may be closed for Surveillance
Testing to all HODES instead of just
HODES 1 and 2.
Adds a new Act on for two channels of
RTCBs, Hanual Trip or Initiation Logic,
affecting the same trip leg inoperable,

.that requires the affected RTCBs to be
opened immediately. Because of the new
Action, an entry into LCO 3.0.3 is not
re uired for this condition.

LCO 3.3.1
Table 3.3-1
Action 6.b.3

LCO 3.3.1
Table 3.3-1
Action
6.b.2.c
LCO 3.3.1
Table 3.3-1
Action 9

LCO 3.3.1
Table 3.3-1
Action 5

LCO 3.3.1
Table 3.3-1

LCO 3.3.3
Action B.2

LCO 3.3.3
Action B.2

LCO 3.3.4
Action E

LCO 3.3.4
Action C

LCO 3.3.4
Action D

None

None

VII

IX

VIII

unique

un que

Categories:
I CIS LCO ApplicabilityChanges IV
H CIS Surveillance Frequency Changes V
HI CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours VH
CIS Action Requirements for Exiting LCOs are Changed VIH
CIS Surveillance Acceptance Criteria Are Changed IX
e Page 10

Other CIS Allowed Outage Time Extensions
Elimination ofCIS Reporting Requirements
Relaxation ofLCO Rcquircmcnts

February 23, 1998
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3.3.4 L.4

3.3.5 L.1

3.3.5 L.2

3.3.5 L.3

3.3.5 L.4

A ows opening t e redundant RTCB sn the
affected trip path with an inoperable
Initiation Logic channel, Manual Trip
channel or RTCB, thereby insuring trip
availability while preserving failure
evidence.
Extends the time a owed to repair the
INOPERABLE channel until prior to the
next MODE 2 entry following the next
MODE 5 entr .

Provides a new Action for inoperable
channel operational bypass removal
functions for channels that are equipped
with o erational b asses.
Relaxes the requirement for the Main
Steam Isolation Signal-(MSIS) Function
(SG Press-Lowi SG Press-High and
Containment Press-High Signals) to be
OPERABLE when all associated valves
isolated by the MSIS are closed since
the function is not needed in that
condition.
Wording changed regarding instrument an
bypass removal channels to clarify that
only the automatic bypass removal
function affects the OPERABILITY of the
channel.

LCO 3.3.1
Table 3.3-1
Action 5

LCO 3.3.1
Table 3.3-3
Action 13

LCO 3.3.2
Table 3.3-3
Action 14.b

LCO 3.3.2
Table 3.3-3
Item IV.A

LCO 3.3.2

LCO 3.3.4
Action 8

LCO 3.3.5
Action A

LCO 3.3.5
Action D

LCO 3.3.5
Table 3.3.5-1
Note (c)

LCO 3.3.5

IX

VII .

IX

IX

unique

Categories:
I CTS LCO ApplicabilityChanges IV
H CIS Surveillance Frequency Changes V
Hl CTS LCO Revised to Address Train Configurations VI

L" TablePVNGS Units 1, 2, 3 0
CTS Allowed Outage Time Extensions from 24 to 72 Hours VH Other CTS Allowed Outage Time Extensions
Cfs Action Rcquiremcnts for Exiting LCOs are Changed VIH Elimination ofCIS Reporting Requirements
CI3 Surveillance Acceptance Criteria Are Changed IX Relaxation ofLCO Requirements
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3.3.5.L. E 1minates t e requirement to
demonstrate during the at-power CHANNEL
FUNCTIONAL TEST that the 'bypass logic is
OPERABLE and requires it to be done
within 92 da s of each reactor start-u .
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3.3.5 L.6

3.3.6 L.1

3.3.6 L.2

E iminates the NODE 4 requirement for
the SIAS and HSIS sensor/trip units to
be. OPERABLE.

Ad s a new Action for one or more
functions with two initiation logic
channels or Hanual Trip channels
affecting the same trip leg inoperable.
Because of the'ew Action, an entry into
LCO 3.0.3 is not required for this
condition.
Eliminates t e requirement for the CSAS,
HSIS and AFAS Initiation Logic,
Actuation Logic and Hanual Trip to be
OPERABLE in NODE 4.

LCO 3.3.2
Table 3.3-3
Item IV.A
LCO 3.3.2
Table 4.3-2
Item I.A
LCO 3.3.2
Table 3.3-3
Item II.B

LCO 3.3.1
Table 3.3-1
Items: III.B,
III.C, IV.B,
IV.C, VI.B,
VI.C, VII.B,
VII.C

LCO 3.3.5
Table 3;3.5-1
Item 4
LCO 3.3.
Table 3.3.5-1
Item 4
LCO 3.3.6
Action C

LCO 3.3.6
Table 3.3.6-1

VIII

Categories:
I CIg LCO ApplicabilityChanges IV CIS Allowed Outage Time Extensions from 24 to 72 Hours
II CIS Surveillance Frequency Changes. V CIS Action Requirements for Exiting LCOs are Changed
III CIS LCO Revised to Address Train Configurations VI CTS Surveillance Acceptance Criteria Are Changed
PVNGS Units 1, 2, 3 L" Table Page 12

VII Other CIS AHoeied Outage Time Extensions
VIH Elimination ofCIS Reporting Requirements

DC Relaxation ofLCO Requirements

. February 23, 1998
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L.2 E1iminates the requirement for the CSAS,
NSIS and AFAS Initiation Logic,
Actuation Logic and Nanual Trip to be
OPERABLE in NODE 4.

LCO 3.3.1
Table 4.3-2
Items: III.B,
III.C, IV.B,
IV.C, VI.B,
VI.C, VII.B,
VII.C

LCO 3.3.6
Table 3.3.6-1

:;„CTS>Sect, on:,-,:?',-"„< ',:,; ;,: ect .oo>::.,'.:,:..;..'., ategoryg ar,.ac.ter„>

'.,'-.;': dition":.".4

3.3.6 L.3

3.3.6 L.4

3.3.6 L.S

3.3.6 L.6

C anges t e Act on Requirement for
inoperable Initiation Logic or Nanual
Trip (dropping the NODE 5 transition)
because the requirement for CSAS, NSIS
and AFAS to-be OPERABLE in NODE 4 has
been eliminated.
Changes t e Action Requirement for
inoperable Natrix Logic channel
(dropping the NODE 5 transition) because
the requirement for CSAS, NSIS and AFAS
to be OPERABLE in NODE 4 has been
eliminated.
Allows an ad itional 16 hours for
restoration of an inoperable automatic
actuation lo ic channel
Relaxes the interval requirement for
testing Actuation Logic subgroup relays
to 18 month intervals while shutdown,
deleting the requirement to test
"...during each Cold Shutdown unless
tested within the revious 62 da s."

LCO 3.3.2
Table 3.3-3
Action 12

LCO 3.3.2
Table 3.3-3
Action 17

LCO 3.3.2,
Table 3.3-3
Action 16
LCO 3.3.2
Table 4.3-2
Note (-3)

LCO 3.3.6
Action E

LCO 3.3.6
Action E

LCO 3.3.6
Action D

SR 3.3.6.2

VII

L" TablePVNGS Units 1,.2, 3

Categories:
I CTS LCO ApplicabilityChanges IV CIS Allowed Outage Time Extensions from 24 to 72 Hours
Ii CIS Surveillance Fretiuency Changes V CTS Action Requirements for Exiting LCOs are Changed
III CIS LCO Revised to Address Train Configurations VI CTS Surveillance Acceptance Criteria Are Changed

VII OthcrCTSAII~Om g Yi~an ~~
VIII Elimination ofCTS Reporting Requirements
IX Relaxation ofLCO Requirements

February. 23, 1998
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3.3.6 L.7

3.3.6 L.8

3.3.6 L.9

3.3.7 L.l

3.3.7 L.2

3.3.7 L.3

Adds a NOTE w ich e im>nates the
requirement for the MSIS function to be
OPERABLE when all the associated valves
isolated by the MSIS function are
closed.
Extends t e Surveil ance Interva for
Actuation Logic subgroup relays from 62
days (on a STAGGERED TEST BASIS) to 9
months on a STAGGERED TEST BASIS .
E m nates the requirement for the SIAS
Matrix Logic to be OPERABLE in MODE 4.

Extends t e time a owed to repaIr t e
INOPERABLE channel until prior to the
next MODE 2 entry following the next
MODE 5 entr .
Adds a new Action that permits one hour
to restore all but two channels of LOSS
OF VOLTAGE- to OPERABLE status instead of
forcin LCO 3.0.3 entr .
Extends the time permitted to transition
into MODE 4 if more than two channels of
De raded Volta e rela s are ino erable.

LCO 3.3.2
Table 3.3-3

SR 4.3.2.1
Table 4.3-2
Note (1), (3)

LCO 3.3.1
Table 3.3-1
Item I.B.1
LCO 3;3.1
Table 4.3-2
Item I.B.l
LCO 3.3.2
Table 3.3-3
Action 13

LCO 3.3.2
Table 3.3-3
Item VIII.A

LCO 3.3.2
Table 3.3-3
Action 19

LCO 3.3.6
Table 3.3.6-1
Item 5 NOTE a

SR 3.3.6.2

LCO 3.3.6
Table 3.3.6-1
Item l.a
LCO 3.3.6
Table.3.3.6-1
Item l.a
LCO 3.3.
Action A

LCO 3.3.7
Action C

LCO 3.3.7
Action D

IX

None

VII

VIII

unique

L" TablePVNGS Units 1, 2, 3

Categories:
I CTS LCO ApplicabilityChanges IV CTS Allowed Outage Time Extensions from 24 to 72 Hours
H CTS Surveillance Frequency Changes V CTS Action Requirements for Exiting LCOs are Changed
III CIS LCO Rcviscd to Address Train Configurations VI CTS Surveillance Acceptance Criteria Are Changed

VII Other CIS Allowed Outage Time Extensions
VIII Elimination of CTS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23; 1998
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3.3.8 L.l Perm>ts suspens on of CORE ALTERATIONS
'and suspension of the movement of
irradiated fuel assemblies within
containment as an alternative to closing
the containment purge valves if both
channels of radiation monitors are
ino erable

LCO 3.3.3.1
Table 3.3-6
Action 25

-.'.:.S.„':. ect, on=." '~";,

LCO 3.3.8
Action C

,. at,egory:::j ar,act,er;.'„-.
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3.3.8 L.2 Extends the Survei ance Interval of t e SR 4.3.3.1
radiation monitor CHANNEL FUNCTIONAL Table 4.3-3
TEST to 92 da s from weekl . Inst I.C

SR 3.3.8.2

3.3.8 L.3

3.3.8 L.4

3.3.9 None
3.3.10L.1

Elimtnates the NODE 5 and 6 specific
requirements for the CPIAS radiation
monitors.to be OPERABLE during
containment ur e.

Extends the Survei ance Interval of the
CHANNEL FUNCTIONAL TEST of the radiation
monitors from "prior to release" to 18
months.
None
Eliminates the 7 day shutdown
requirement and extends the time
available to restore a single channel of
PAN instrumentation to OPERABLE status
to 30 days or submittal of a report to
the NRC within 14 days describing the
circumstances and lan for recover .

SR 4.3.3.1
Table 3.3-6
Inst 1.D

SR 4.3.3.1
Table 4.3-3
Inst 1.C
SR 4.3.3.1
Table 4.3-3
Inst 1.C

N A
LCO 3.3.3.6
Table 3.3-10
Action 29

LCO 3.3.8

LCO 3.3.8

SR 3.3.8.3

LCO 3.3.10
Action A

N A

Cateqories:
I CKLCO ApplicabilityChanges IV
II CIS Surveillance Frequency Changes V
IH CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 "L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance Acceptance Criteria Are Changed

e Page 15

VII Other CTS Allowed Outage Time Extensions
VIII Elimination of CTS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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A ds a NOTE to c ari y that CHANNEL SR 4.3.3.6
CALIBRATION for Neutron Detectors is not Table 4.3-7
required, thus eliminating this Item 16
Surveillance Re uirement.

.:;::. S-:; ec onI:::;,':;..:

SR 3.3.10.2

".: ategory.:;.':,

VI

.'„.C ar,.aeter.:::".;

':'izaitioirn,"~".~

3.3.1 L.1

3.3. 11L. 2

3.3.11L.3

Extends the time a owe to restore an
inoperable channel .from 7 days to 30
days.
Adds the statement that >s norma y
energized" to identify instrumentation
channels that require CHANNEL CHECKS.
This statement eliminates the need to
energize instrumentation (that is not
normally, energized at power) in order to
test it and thereby reduces the scope of
testin .
Surveil ance wor ing changed to permit
the use of continuity checks to verify
that disconnect switches will open when
re uired.

LCO 3.3.3.5
Action a, b

SR 4.3.3.5.a

SR 4.3.3.5.

LCO 3.3.11
Action A, B

SR 3.3.11.1

SR 3.3.11.2

VIII

VI

3.3.11L.4 Adds a NOTE to c arify that CHANNEL SR 4.3.3.5
CALIBRATION for Neutron Detectors is not
required, thus eliminating this
Surveillance Re uirement.

SR 3.3.11.3

3.3.12L. 1 Combines Required Actions for two
channels of Boron Dilution Alarms
inoperable and eliminates the NODE 6
related actions (NODE 6 requirements are
addressed in ITS 3.9.2 .

LCO 3.1.2.7
Action b.l
Action b.2

LCO 3.3.12
Action B

3.3.12L.2 Not Used N A N A

Categories:
I CFS LCO ApplicabilityChanges IV CIS Allmved Outage Time Extensions fiom 24 to 72 Hours
.H Cl'S Survcillancc Frequency Changes V CIS Action Requirements for Exiting LCOs are Changed
IH CIS LCO Revised to Address Train Configurations VI CTS Survcillancc Acceptance Criteria hre Changed

PVNGS Units 1, 2, 3 L" Table Page 18

VH Other CIS Allowed Outage Time Extensions
VIH Hisnination ofCIS Reporting Requirements
IX Relaxation of LCO Requirements

February 23, 1998
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C anges the OPERABILITY requirements for
NODEs 3, 4 and 5 with RTCBs open by
deleting the need for two channels of
Logarithmic Power Indication and adding
the requirement for two channels of
Boron Dilution Alarms.

LCO 3.3.1
Table 3.3-1
Item I.B.2.b

LCO 3.3.1
Table 4.3-1
Item I.B.2.b

LCO 3.3.12

LCO 3.3.12

none

none

;;C aracter,„P;,.

:::""-',izest:i on.:'::::.:

unique

un que

3.3.12L.4 Extends the Survei ance Interva for
the BDAS CHANNEL FUNCTIONAL TEST from 31
days of cumulative operation during
shutdown. to 92 days and adds a NOTE
stating that the SR isn't required until
72 hours after neutron flux is within
the startu ran e.

SR 4.1.2.7.b SR 3.3.12.2

3.4.1 L.l

3.4.1 L.2

3.4.2 L.l

Introduces a NOTE whic specifies two
instances when the pressurizer pressure
LCO doesn't apply, thus relaxing the
re uirements from CTS.
Relaxes the Action Requirement for when
RCS flow rate is determined to be less
than the limit by allowing two hour in
which to attempt to restore flow and two
additional hour in which to reach NODE
2.
Exten s the time period prior to
achieving criticality in which the RCS
cold leg temperature must be determined
to be )545'F from 15 minutes to 30
minutes.

LCO 3.2.8

LCO 3.2.5
Action

SR 4.1.1.4

LCO 3.4.1

LCO 3.4.1

SR 3.4.2.1

IX

VII

PVNGS Units 1, 2, 30
L" Table Page 19

Categories:
I CTS LCO ApplicabilityChanges IV .CTS Allowed Outage Time Extensions 6om 24 to 72 Hours
H CTS Surveillance Frequency Changes V CTS Action Requirements for Exiting LCOs are Changed
HI CfS LCO Revised to Address Train Configurations VI CIS Survcillancc hcccptancc Criteria Are Changed

VH Other CTS Allowed Outage Time Extensions
VHI Enmination of CTS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998



.

I

I

1

il



;;, ect on,'";;:::,'''..'" .'::. ect on;:,'::-.'.,",";; ~ category,~:~, aracter~~

'e

3.4.3 L.l

3.4.4 L.1

Exten s t e t me a owed to determ ne
RCS suitability for further operation
following out of parameter conditions
from 6 hours to 72 hours.
Extends the t me a owed to reac MODE 3
with less than 2 RCPs in each loop from
I hour to 6 hours.

LCO 3.4.8.1
Action

LCO 3.4.4.1
Action

LCO 3.4.3
Action A.2

LCO 3.4.4
Action A

VII

VII

3.4.5 None None
3.4.6 None None

N A
N A

N A
N A N A

3.4.7 L.l Adds a NOTE that a ows a SDC traIns
to be removed from operation during a
planned heatup to MODE 4 when at least
one RCS loo is in o eration.

SR
4.4.1.4.1.2

LCO 3.4.7
NOTE 5

IX

3.4.8 None None
3.4.9 None None

N A
N A N A

3.4.10L.l

3.4.10L.2

Addresses the condItion where two or
more pressurizer safety valves are
inoperable and thereby avoids a forced
entry into LCO 3.0.3 as is currently
re uired b CTS.
Permits pressurizer safety valve
settings to be outside the limits of the
LCO for 72 hours following entry into
MODE 3 for the purpose of setting the
pressurizer safety valve lift settings
under ambient conditions.

LCO 3.4.2.2
Actions

LCO 3.4.2.2

LCO 3.4.10
Action B

LCO 3.4.10

None

IX

uni que

Categories:' CfS LCO ApplicabilityChanges IV
H CIS Surveillance Frequency Changes V
Hl CIS LCO Rcviscd to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance Acceptance Criteri Are Changed

e Page 20

VH Other CIS Allowed Outage Time Extensions
VHI Efimination ofCIS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.4. 10L.3

3.4.11L.1

3.4.11L.2

3.4. 11L. 3

E >m>nates current conflict between CTS
3.4.2.2 and 3.4.2.1 regarding more than
one but not all pressurizer safety
valves (PSVs) OPERABLE. The
requirements of CTS 3.4.2. 1 are utilized
to permit operation in MODE 4 with one
or more PSVs OPERABLE.
Eliminates the requirement to suspen
all operations involving positive
reactivity changes with no pressurizer
code safet valve o erable.
Permits pressurizer safety va ve
settings, to be outside the limits of the
LCO for 72 hours following entry into
MODE 3 (and in MODE 4) for the purpose
of setting the pressurizer safety valvelift settin s under ambient conditions.
Relaxes the MODE 4 Applicability of the
Pressurizer Safety Valve LCO depending
on RCS cold le tern erature.

LCO 3.4.2.1
Actions

LCO 3.4.2.2
Actions

LCO 3.4.2. 1

Action a

LCO 3.4.2.1
Action b

LCO 3.4.2.1

LCO 3.4.10
LCO 3.4.11

LCO 3.4.11
Action A

LCO 3.4.11
Action B

LCO 3.4.11

IX

IX

3.4.12L.I Relaxes the MODE 4 applicabi sty for the LCO 3.4.10
Pressurizer Vents LCO to MODE 4 with
ressure ~ 385 si .

LCO 3.4.11

3.4.13L.1 Changes the Surveillance Frequency for SR 4.4.8.3. 1 SR 3.4.13.1
the RCS vent pathway from 12 hours to 31
days since PVNGS has no valves in the
RCS .vent athwa .

Categories:
I CK LCO ApplicabilityChanges IV
II CTS Surveillance Frequency Changes V
III CTS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 "L" Table Page 21

CTS Allowed Outage Time Extensions from 24 to 72 Hours
CTS Action Requirements for Exiting LCOs are Changed
CTS Surveillance Acceptance Criteria Are Changed

VH Other CTS Allowed Outage Time Extensions
VHI Elimination ofCTS Reporting Rcquiremerxs
IX Relaxation ofLCO Requirements

February 23, 1998
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3.4.13L.2

3.4.14L.l

3.4.14L.2

3.4.15L.1

3.4. 15L. 2

3.4.15L.3

3.4.15L.4

Inc u es t e provisions for a
depressurized RCS with a 16 square-inch
RCS vent without requiring the
unnecessary removal of the reactor
vessel head. It also allows entry into
a MODE of Applicability for ITS LCO
3.4. 13 with one or more SCS relief
valves ino erable.
E minates the explicit requirement for
early RCS water inventory balance

erformance.
Exp icit y deta s the requirements for
completing the RCS water inventory
balance.
Changes the im>t on leakage from PIVs
from 1 gpm to a rate based on the size
of the valve u to 5 m .
Provides an exception to MODE 4 for
operability of the SDC PIVs when in, or
during the transition to or from, the
SDC mode of o eration."
Allows the use of a check va ves to
perform the function of isolation when
RCS pressure isolation valve leakage is
above the limit.
E iminates the LCO 3.0.4 (CTS 4.0.4)
exclusion footnote and modifies the SR

erformance re uirements in its lace.

LCO 3.4.8.3

LCO 3.4.5.2
Action d

SR
4.4.5.2.1.c

LCO 3.4.5.2

LCO 3.4.5.2

LCO 3.4.5.2
Action C

SR 4.4.5.2.2

LCO 3.4.13

LCO 3.4.14

SR 3.4.14.1

LCO 3.4.15

LCO 3.4.15

LCO 3.4.15
Action A.1

SR 3.4.15.1
NOTE

IX

VI

VI

IX

IX

Categories:
I CTS LCO hpplicabiTity Changes IV CTS Allowed Outage Time Extensions from 24 to 72 Hours
II CTS Survcillancc Frequency Changes V CTS hction Requirements for Exiting LCOs are Changed
III CTS LCO Revised to hddress Train Configurations VI CTS Surveillance hcceptancc Criteria Are Changed
PVNGS Units 1., 2, 3 "L" Table Page 22

VII Other CTS hllowcd Outage Time Extensions
VIH Elimination ofCTS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.4.15L.5

3.4.16L.1

Adds an a owance to imit testing of
PIVs actuated during performance of the
Surveillance, providing that the PIV
actuation is unavoidable.
Adds an LCO 3.0.4 exemption to the
Action Statements A and B which allow
changing MODEs while RCS leakage
detection instrumentation are .

ino erable.

SR 4.4.5.2

LCO 3.4.5.1

SR 3.4.15.1

LCO 3.4.16

VI

IX

3.4.16L.2

3.4.16L.3

3.4.17L. 1

Extends the Comp et on Time for
obtaining grab samples and analyzing
them from 12 hours to obtain and 3 to
anal ze to a total of 24 hours.
Eliminates t e requirement to return the
inoperable containment atmosphere
radioactivity monitor to Operable status
within 72 hours or place a moveable air
monitor in-line.
Eliminates t e RCS Spec fic Activity
MODE 4 and 5 Applicability and reduces
the MODE 3 Applicability to T„,d >
500 F.

LCO 3.4.5.1
Action a

LCO 3.3.3.1
Action 27

LCO 3.4.7

LCO 3.4.16 'II
Action B

LCO 3.4.16
Action B

LCO 3.4.17

3.4.17L.2

3.4.17L.3

Adds a NOTE that states that LCO 3.0.4
are not applicable, thus a MODE change
is allowed with the reactor coolant
specific activity Dose Equivalent I-131
is > 1.0 microcuries er ram.
Re axes the samp e frequency from 72
hours to 7 days.

LCO 3.4.7

LCO 3.4.7
Table 4.4-4
Item 1

LCO 3.4.17
Action A

SR 3.4.17.1

IX

Categories:
I CIS LCO ApplicabilityChanges IV
II CTS Surveillance Frequency Changes V
III CIS LCO Revised to Address Train Configurations VI

L" TablPVNGS Units 1, 2, 3

CTS Allowed Outage Tiinc Extensions from 24 to 72 Hours
CTS Action Requirements for Exiting LCOs are Changed
CTS Surveillance Acccptancc Criteria Are Changed

e Page 23

'IIOther CTS Allotvcd Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements
IX Refaxatlon ofLCO Requirements

February 23, 1998
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3.4.17L.4 Re uces the App icabi Ity of the

Surveillance to verify Dose Equivalent
I-131 to only require performance in
NODE 1.

LCO 3.4.7
Table 4.4-4
Item 4.b

SR 3.4.17.2

3.5.1 L.1 The a owe outage time for a SIT t at 3.5.1
is INOPERABLE due to boron concentration
being outside of the limits has been
increased from 1 hour to 72 hours.

3.5.1 VII

3.5.1 L.2

3.5.2 L.l

The action requ rements for a SIT that
is INOPERABLE due to a closed isolation
valve have been chan ed.
Relaxes the requirement to verify that
power is, removed from the SIT isolation
valve operator, raising it from 430 psia
ressurizer ressure to 1500 sia.

3.5.1

SR 4.5.l.c

3.5.1

SR 3.4.2.5 VI

3.5.2 L.2 The al owed outage t me for a SIT that 3.5. 1
is INOPERABLE due to boron concentration
being outside of the limits has been
increased from 1 hour to 72 hours.

3.5.2 VII

3.5.2 L.3 The action requirements for a SIT that
is INOPERABLE due to a closed isolation
valve have been chan ed.

3.5.1 3.5.2

3.5.2 LB.1 Changes the minimum nitrogen cover
pressure (indicated) from 254 psig to
260 si

LCO 3.5.1
Note +

SR 3.5.2;3 None unique

3.5.3 L.1 Relaxes t e requirements for restoring
ECCS trains to OPERABILITY. This
permits taking credit for combining
OPERABLE components from different
trains to achieve the equivalent
availabilit of 100X ECCS flow.

LCO 3.5.2
Action a

LCO 3.5.3
Action B

IX

Categories:
I CTS LCO ApplicabilityChanges IV CFS Allowed Outage Time Extensions from 24 to 72 Hours
II CIS Surveillance Frequency Changes V CZS Action Requirements for Exiting LCOs arc Changed
III CIS LCO Revised to Address Train Contigurations VI CTS Survcillancc Acceptance Criteria Are Changed

PVNGS Units. 1, 2, 3 L" Table Page 24

VII Other CIS Allowed Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements
IX Relaxation of LCO Requirements

February 23, 1998
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L.2

3.5.3 L.3

3.5.3 L.4

3.5.4 L. 1

3.5.5 L.l

3.5.6 L.l

3.6.1 None

Reduces the Act ons necessary to respond
to a condition where the ECCS subsystem
cannot be retuI ned to OPERABLE status.
ITS requires that pressurizer pressure
be reduced to less than 1837 psia and T,
be reduced to <485 F where CTS requires
that the lant be laced in HOT STANDBY.
Expands the methods allowed for
initiating a signal to verify ECCS
response. CTS required the use of a
test signal while ITS allows using an
actual or simulated si nal.
Eliminates the Surveillance Requirement
to verify that listed valves in the ECCS
flow path are in their required
position. The PVNGS design doesn'
include any valves that meet the Bases
for this Surveillance.
Extends the time allowe to place the
plant in COLD SHUTDOWN with no ECCS
subs stem OPERABLE b four hours.
Extends the time a lowed to restore the
RMT temperature to within OPERABLE
status from I hour to 8 hours.
Provides an 72 hour Action to restore
inoperable TSP to within its limit and
thus does not force an entry into
S ecification 3.0.3.
None

LCO 3.5.2
Action a

SR 4.5.2.e.l
SR 4.5.2.e.2
SR 4.5.2.e.3

SR 4.5.2.a

LCO 3.5.3
Action a

LCO 3.5.4
Action

LCO 3.5.2

N A

LCO 3.5.3
Action C

SR 3.5.3.4
SR 3.5.3.5
SR 3.5.3.6

LCO 3.5.3

LCO 3.5.4
Action A

LCO 3.5.5
Action A

LCO 3.5.6
Action A

N A

VI

VII

NA

CIS hllowcd Outage Time Extensions from 24 to 72 Hours
CTS hetion Requirements for Exiting LCOs are Changed
CIS Surveillance hcceptance Criteria Are Changed

e Page 25

Categories:
I CIS LCO hpplicability Changes IV
ii CIS Surveillance Frequency Changes V
III CIS LCO Revised to hddress Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

VII Other CIS hllowcd Outage Time Extensions
VIII Elinunation ofCTS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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Removes the restr1ction for restoring
the overall airlock leakage prior to
erformin the next surveillance test.

LCO 3.6.1.3
Action a.l

LCO 3.6.2
Action A

;,. ategoriyg ar,.aeter@

::4:)'iarti on'.-'.-'::.".

3.6.2 L.2 Expansion of a owance to open the LCO 3.6.1 3
OPERABLE air lock door and total time it Action a.l
may remain open.

LCO 3.6.2
Action NOTE I
Action A NOTE
2

IX

3.6.2 L.3 Re axat on of a r oc oor pos tion
verification requirement to permit it to
be done by administrative means if the
Operable, door is in a high radiation
area.

LCO 3.6.1.3
Action a.l

LCO 3.6.2
Action A.3,
B.3

IX

3.6.2 L.4 Eliminates requirement to shutdown if LCO 3.6.1.3
the airlock door is inoperable due to an'ction b

~ ino erable interlock mechanism.

LCO 3.6.2
Action B

VII

3.6.2 L.5 Extends the surveillance interva for
airlock doors from 6 months to 24
months.

SR 4.6.1.3.b SR 3.6.2.2

3.6.3 L.l. Relaxation of position verification
requirements for manual valves, blind
flanges and deactivated automatic valves
to permit it to be done by
administrative means if the device is
located in a hi h radiation area.

SR 4.6.l.l.a LCO 3.6.3
Actions A.2,
C.2 and E.2

SR 3.6.3.3
SR 3.6.3.4

VI

IX

Categories:
I CTS LCO ApplicabilityChanges IV CPS Allowed Outage Time Extensions from 24 to 72 Hours
H CIS Surveillance Frequency Changes V CIS Action Rcquircmcnts for Exiting LCOs are Changed
III CTS LCO Revised to Address Train Configurations VI CIS Surveillance Acceptance Criteria Are Changed

PVNGS Units 1, 2, 3 L" Table Page 26

VII Other CIS Allowed Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements

IX Relaxation ofLCO Requirements

February 23, 1998
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3.6.3 .2

3.6.3 .L.3

3.6.3 L.4

3.6.3 L.5

Exten s the ea rate testing
surveillance interval on 42" Containment
purge valves from once per 6 months (on
a STAGGERED TEST BASIS) to every 184
days and within 92 days after opening
the valve.
Extends the ea rate testing
surveillance interval on 8" containment
purge valves from 92 days to 184 days
and within 92 days after o enin .
Expands the permitted method of
verification of automatic valve
actuation from only using a test signal
to using either a simulated or actual
actuation si nal.
Relaxes Survei ance Requirements for
automatic CIVs to only require testing
valves that are not locked, sealed or
otherwise secured in position (which are
administrativel controlled .
Elim>nates the requirement for 8"
containment purge valves to be sealed
closed

SR 4.6.1.7.2

SR 4.6.1.7.3

SR 4.6.3.2

SR 4.6.3.2

SR 4.6.1.7.4

SR 3.6.3.6

SR 3.6.3.6

SR 3.6.3.7

SR 3.6.3.7

SR 3.6.3.2

VI

VI

-VI

Categories:
I CfS LCO ApplicabilityChanges IV
II CTS Survcillanec Frequency Changes V
Ill CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CTS Action Requirements for Exiting LCOs are Changed
CI3 Surveillance Acceptance Criteria Are Changed

e Page 27

VII Other CI3 Allowed Outage Time Extensions
VIH Elimination ofCIS Reporting Rcquiremcnts
IX Relaxation ofLCO Requirements

February 23, 1998
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3.6.3 L.6

3.6.3 L.7

3.6.3 L.8

3.6.3 L.9

Re axes t e surve> ance interva for
verification of penetrations not capable
of being closed by OPERABLE containment
isolation valves and required to be
closed during accident conditions. The
interval is changed from "...during each
cold shutdown but not more often than
once per 92 days" to "prior to entering
MODE 4 from MODE 5 if not performed
within the revious 92 days."
Reduces t e position verificatson
requirements for containment isolation
valves and blind flanges that are not
capable of automatic closure and
required closed during accident
conditions. The scope of this
verification is. reduced to just those
valves that are not locked, sealed or
otherwise secured in the closed
osition.

Reduces t e scope of stroke time testing.
requirements from power operated

or'utomaticvalves used in CIAS, CPIAS or
CSAS to just automatic power operated
containment isolation valves.
Extends the time a lowe to respon with
two containment isolation valves
inoperable in the same penetIation,
allowing an hour to isolate the affected
penetration prior to initiating a
shutdown.

SR 4.6.1.1.a

SR 4.6.l.l.a
SR 4.6.1.l.a*

SR 4.6.3.3

LCO 3.6.3
Action 1.d

LCO 3.6.3
Action A.2,
D.2

SR 3.6.3.4

SR 3.6.3.3
SR 3.6.3.4

SR 3.6.3.5

LCO 3.6.3
Action B

VII

VI

.None

VI

unique

3.6.4 None None N A N A

Categories:
I CIS LCO ApplicabilityChanges IV
H CIS Surveillance Frerluency Changes V
III CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CTS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance hcceptancc Criteria Are Changed

e Page 28

VII Other CIS hllowed Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.6.5 LB.1

3.6.6.L.1

3.6.6 L.2

3.6.6 LB.1

3.6.6 LB.2

3.6.7 L.1

3.6.7 L.2
3.6.7 L.3

Changes max mum containment air
temperature from 120 degrees F to 117
degrees F to account for instrument
uncertaint .
Reduces the scope of va ves in t e
flowpath required to be verified in the
correct position to permit suction on
the RWT on a CSAS test signal,
eliminating valves that are locked,
sealed or otherwise secured in osition.
Expands the scope of initiating signa s
permitted to verify their automatic
performance from )ust a test signal to
either a simulated or actual initiation
si nal.
Changes t e app icab> 1 i ty of the
containment spray specification to
specify that RCS pressure must be
reater than or e ual to 385 sia.

Changes the containment spray fi
header-from 115 feet to 113 feet.
Adds a cond tion to address the
situation with two hydrogen r ecombiners
inoperable and permits continued plant
operation up to 7 days instead of
forcin entr into S ecification 3.0.3.
Not used
Adds a NOTE which states that LCO 3.0.4
is not applicable and therefore permits
NODE chan es.

LCO 3.6.1.5

SR 4.6.2.1.a

SR 4.6.2.1

LCO 3.6.2.1
Applicability

SR 4.6.2.1.c

LCO 3.6.4.2

N A
LCO 3.6.7

LCO 3.6.5

SR 3.6.6.1

SR 3.6.6.4
SR 3.6.6.5

LCO 3.6.6
Applicability

SR 3.6.6.2

LCO 3.6.7
Condition B

N A
LCO 3.6.7
Action A

None

VI

VI

None

None

IX

unique

unique

unique

Categories:
I CTS LCO ApplicabilityChanges IV
H CTS Sunreillancc Frequency Changes V
HI CTS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 "L" Table

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance Acceptance Criteria Are Changed

VH Other CTS Allowed Outage Time Extensions
VIH Efimination of CTS Reporting RtAptiremcnts
IX Relaxation ofLCO Roiuiremcnts

February 23, 1998
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3.7.1 L.l

3.7.1 L.2

3.7.1 L.3

3.7.2 L.l

3.7.2 L.2

3.7.2 L.3

3.7.2 L.4

3.7.3 L.l

A ds VOPT an RTP nformation wh>ch
allows continued operation with up to 4
inoperable NSSVs per operating steam
generator while still complying with the
LCO.

Extends t e comp etion time for reducing
the VOPT setpoint with one or more NSSVs
ino erable from 4 hours to 12 hours.
De etes the requirement for NSSVs to be
OPERABLE in NODE 4.
Requires four HSIVs be OPERABLE an adds
a NOTE that states that "Separate
Condition entry is allowed for each
NSIV.
Al ows the f ex> i ity of using an
actual or simulated actuation signal to
initiate closed stroke time testing of .

the NSIVs.
Al ows entry nto NODE 3 to perform
Surveillance testing of the NSIVs but
doesn't specify a time limit for
erformin the Surveillance.

Reduces the scope of NODE applicability
by eliminating the condition where NSIVs
are closed while in NODE 1, 2, 3 or 4.
Reduces the scope of NODE applicability
by eliminating the condition where HSIVs
are closed or isolated by a closed power
operated valve while in HODE 1, 2, 3 or
4.

LCO 3.7.1.1

LCO 3.7.1.1
Action a

LCO 3.7.1.1

LCO 3.7.1.5

SR 4.7.1.5.1

SR 4.7.1.5.2

LCO 3.7.1.5

LCO 3.6.3

LCO 3.7.1

3.7.1
Action A.2

LCO 3.7.1

LCO 3.7.2
Action C

SR 3. .2.1

SR 3.7.2.1

LCO 3.7.2

LCO 3.7.3

IX

VII

IX

VI

Categories:
I CI'S LCO hpplicability Changes IV CIS hllowcd Outage Time Extensions from 24 to 72 Hours VH Other CIS hllowcd Outage Time Extcnsiotn
H CTS Surveillance Frequency Changes V CIS hction Requirements for Exiting LCOs are Changed VHI Elimination ofCIS Reporting Requirements
HI CTS LCO Rcviscd to Address Train Configurations VI CIS Surveillance hcccptance Criteria hre Changed IX Relaxation ofLCO Requirements
PVNGS Units 1, 2, 3 L" Table Page 30 ~ February 23, 19980 ~
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3.7.3 L.2

3.7.4 L.l

3.7.4 L.2

3.7.5 L.l

3.7.5 L;2

3.7.5 L.3

xtends the t me avai ab e to c ose t e
inoperable HSIV or isolate the
enetration from 4 hours to 72 hours.

Adds a NOTE w ic permits changing HODEs
(3.0.4 exclusion) with only one OPERABLE
ADV.
Extends interva for exercising ADVs
from prior to startup following any cold
shutdown of 30 days or longer to 18
month intervals.
Reduces the OPERABILITY requirements for
AFW trains in MODE 4 to a single Train
includin a motor driven um .
Changes the Appl icabi 1 i ty of the Action
requirements for multiple AFW pumps
ino erable to reflect MODES 1, 2 and 3.
Adds a new Action and NOTE to provide
direction when the required AFW pump is
not OPERABLE in MODE 4.
Adds a new NOTE which states LCO 3.0.3
and all other LCO Required Actions
requiring MODE changes are suspended
until one AFW train is restored to
OPERABLE status" which has the effect of
sus endfn shutdowns.
Eliminates the requirement to verify the
correct actuation of valves which are
locked, sealed, or otherwise secured in
osition.

LCO 3.6.3
Action l.a
Action l.b
LCO 3.7.1.6
Action

SR 4.7.1.6.

LCO 3.7.1.2

LCO 3.7.1.2
Action b, c

LCO 3.7.1.2

LCO 3.7.1.2
Action c

SR
4.7.1.2.c.l

LCO 3.7.3
Action A

LCO 3.7.3
Action A

SR 3.7.4.1

LC0.3.7.5

LCO 3.7.5
Action C, D

LCO 3.7.5
Action E

LCO 3.7.5
Action D

SR 3.7.5.3

VII

IX

IX

IX

IX

VI

Categories:
I CIS LCO ApplicabilityChanges IV CIS Allowed Outage Time Extensions from 2l to 72 Hours
n CIS Surveillance Frequency Changes V CIS Action Requirements for Exiting LCOs are Changed
III CTS LCO Revised to Address Train Configurations VI CIS Surveillance Acceptance Criteria Are Changed

PVNGS Units 1, 2, 3 . L" Table Page 31

VII Other CIS Allowed Outage Time Extensions
VHI Elimination ofCIS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.7.5 L.4

3.7.5 L.5

3.7.5 L.6

3.7.6 L.l

3.7.7 L.1

3.7.8 None
.3.7.9 None
3.7.10None

Changes t e NODE 4 Surveil ance testing
of AFW pump and valve automatic
actuation by not requiring testing when
the steam generator is required for heat
removal (the pump is already running and
auto-start is not re uired .
Changes the Survei lance to a low the
use of either a simulated or actual
actuation signal for Surveillance
purposes, thus permitting non-
Surveillance actuations to be used tofulfillSurveillance re uirements.
Eliminates the requirement to test AFW

um s on a STAGGERED TEST BASIS.
Exten s the time available to achieve
end-state conditions for Action
requirements from 12 hours to 24 hours
(inoperable CST with the RWNT not
verified operable within 4 hours or CST
level can not be restored within 7
days .
Limits the requirement to verify
automatic valves, servicing safety
related equipment actuating to their
correct position to only those valves
that are not locked, sealed, or
otherwise'ecured in osition.
None
None
None

SR 4.7.1.2.c

SR

4.7.1.2.c.l
SR

4.7.1.2.c.2

SR 4.7.1.2.b

LCO 3.7.1.3
Action b

SR 4.7.3.b

N A
N A
N A

':t ec ',.on~;-iffy

SR 3.7.5.3
SR 3.7.5.4

SR 3.7.5.3
SR 3.7.5.4

SR 3.7.5.2

LCO 3.7.6
Action B

SR 3.7.7.2

N A

N A

:,. ategoryg::::,: aracter,'„-.:':

!'"::~:::-::".»,.='::::p::.".;-::6',:,:.:.'impart.ion',i,:4'::

VI

VI

N A
N A
N A

Categories:
I CTS LCO ApplicabilityChanges IV
H CIS Surveillance Frequency Changes v
HI CTS LCO Revised to Address Train Configurations VI
PVNGS Units I, 2, 3 "L" Tabl

CTS Allowed Outage Time Extensions from 24 to 72 Hours
CTS Action Requirements for Exiting LCOs are Changed
CI'S Surveillance Acceptance Criteria hrc Changed

e Page 32

VH Other CIS hlltNvcd Outage Time Extensions
VHI Elimination ofCIS Repotting Requirements
IX Relaxation of LCO Requirements

February 23, 1998
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3.7.11L.

3.7. 11L.3

3.7.11L.4

3.7. 11L. 5

3.7. 12L.1

Re axes t e MODE 5 and 6 requ rement for
the CREFS train placed in operation to
comply with the Required Action to be
capable of being powered by an OPERABLE
emer enc ower source.
Eliminates the requirement to test CREFS
on a STAGGERED TEST BASIS.
Changes the Surveillance to a ow the
use of either a simulated or actual
actuation signal for Surveillance
purposes, thus permitting non-
Surveillance actuations of CREFS to be
used to fulfillSurveillance
re uirements.
Eliminates the requirement to suspend
positive reactivity (boron
concentration chan es in MODES 5 and 6
Extends the Surveillance testing
interval of CREFS positive pressure
testing by changing from 18 month
intervals to 18 months on a STAGGERED
TEST BASIS.
Relaxes the requirement for the CREATCS
train placed in operation to be capable
of being powered from an OPERABLE
emer enc ower source.

.".-:, ect, on",":,::,

LCO 3.7.7
MODE 5 and 6
Action b

SR 4.7.7.a

SR 4.7.7. :2

LCO 3.7.7
MODES 5 and 6
Action b
SR 4.7.7.d.3

LCO 3.7.7
MODES 5 and 6
Action b

"'. ect„on~:,:::„":-';

3.7.11
Action C

SR 3.7.11.1

SR 3.7.11.3

LCO 3. .11
Action E

SR 3.7.11.4

LCO 3.7.12
Action C

-', ategoryp ~
aracter,.-::,,

IX

VI

IX

IX

3.7.12L.2 E iminates the requirement to suspen
positive reactivity (boron
concentration chan es in MODES 5 and 6

LCO 3.7.7
MODES 5 and 6
Action b

LCO 3.7.12
Action E.

None unique

Categories:
I CTS LCO ApplicabilityChanges IV CIS Allowed Outage Time Extensions from 24 to 72 Hours VH Other CIS Allowed Outage Time Extensions
H CIS Survcillancc Frequency Changes . V Cfg Action Rcquircmcnts for Exiting LCOs are Changed VIH Elimination ofCTS Reporting Requirements
IH CTS LCO Revised to Address Train Configurations VI CIS Surveillance Acceptance Criteria hre Changed IX Relaxation ofLCO Requirements
PVNGS Units 1, 2, 3 L" Table February 23, 1998
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3.7.15L.1 Reduces the App cabi >ty of whenever
fuel assemblies are in the spent fuel
storage pool" by adding and a fuel
storage pool verification has not been
performed since the last movement of
fuel assemblies in the fuel storage
ool."

SISect
on:=."':.'CO

3.9.13

S-;., ect on+-.-

LCO 3.7.15

( ategoryj'=:.: arracter,;-:;.:„'.

siq;:',::.":";~a;.':",4".!Ãg~; .; 5i zati on 3s

3.7.16None None
3.7.17None None

N A
N A N A

3.8.1 L.l

3.8.1 L.2

Changes the Surveys ances to a ow t e
use of either a simulated or actual
actuation signal for Surveillance
purposes, thus permitting non-
Surveillance DG starts to be used to
fulfillSurveillance re uirements.
Removes the 24 our constraint an
allows the LCO to be exited prior to
completion of the common mode failure
evaluation without having to run the
other DG.

SRs
4.8.1.1.2.d.3
4.8.1.1.2.d.4
4.8.1.1.2.d.5
4.8.1.1.2.d.10

LCO 3.8.1il.b
Footnote

SRs
3.8.1.11
3.8.1.12
3.8.1.17
3.8.1.19

LCO 3.8.1
Action B.3

VI

None un que

3.8.1 L.3

3.8.2 None None
3.8.3 None None
3.8.4 L.l Not Use

Relaxes the constraint on performing t e
manual transfer of the onsite Class 1E

ower su 1 in NODES 3 and 4.

SR
4.8.1.1.1.b

N A
N A
N A

SR 3.8.1.8

Note

N A

VI

N A
N A

3.8.4 L.2 Allows t e flexi I ity to perform a
modified performance discharge test on
the battery instead of a full

erformance dischar e.

SR 4.8.2.1.e SR 3.8.4.8 VI

Categories:
I CIS LCO ApplicabilityChanges IV CTS Allowed Outage Time Extensions from 24 to 72 Hours
H CIS Sucvcitlance Frequency Changes V CTS Action Requirements for Exiting LCOs are Changol
IH CIS LCO Revised to Address Train Configurations VI CIS Surveillance Acceptance Criteria Are Changed

PVNGS Units 1, 2, 3 L Table Page 35

VH Other CIS Allowed Outage Time Extensions
VHI Elimination ofCIS Reporting Rapirements
IX Relaxation ofLCO Retirements

February 23, 1998
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3.8.6 .1

3.8.6 L;2

3.8.6 L.3

Exten s t e. Act on Comp etion time to
verify Category C limits to once per 7
days and allows 31 days to restore
Cate or A and B limits.
Provides an a owance that ...Leve
correction is not required, however,
when battery charging is < 2 amps when
on float char e."
Provides an allowance t at "It is
acceptable for the electrolyte level to
temporarily increase above the specified
maximum during equalizing charges

rovided. it is not overflowin .

LCO 3.8.2.1
Table 4.8-2
Footnotes
1, 2

LCO 3.8.2.1
Table 4.8-2
Footnote (3b)

LCO 3.8.2. I
Table 4.8-2

LCO 3.8.6
Action A.2-,
A.3

LCO 3.8.6
Table 3.8.6-1

Footnote b
LCO 3.8.6
Table 3.8.6-1

Footnote (a)

VII

IX

IX

3.8.6 L.4 Not Used
3.8.6 L.5 Not Used
3.8.7 None None
3.8'.8 L.l Not Used

N A N A
N A
N A

N A
N A

N A
3.8.8 L.2 Adds an additiona Action that states

"Declare affected required feature(s)
inoperable. This offers an option to
the current requirement to suspend CORE

ALTERATIONS, movement of irradiated fuel
suspending operations involving positive
reactivit additions.

LCO 3.8.3.2 LCO 3.8.8
Action A.l

None un que

3.8.9 L.l Not Used
3.8.9 L.2 Not Used
3.8.10L.1 Not Used
3.8.10L.2 Not Used

N A
N A
N A

N A
N A
N A
N A

N A

N A
N A

Cateaories:
I CKLCO ApplicabilityChanges IV
II CIS Surveillance Frequency Changes V
III CIS LCO Revised to Address Train Configurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance Acceptance Criteria Are Changed

Page 37

VII Other CIS Allowed Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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~'.8.10L.3

3.9.1 None
3.9.2 L.1

3.9.2 L.2

3.9.3 L.l

3.9.3 L.2

Adds an additiona Act on that states
Declare affected required feature(s)

inoperable." This offers an option to
the current requirement to suspend CORE

ALTERATIONS, movement of irradiated fuel
suspending operations involving positive
reactivit additions.
None
Elim nates the use o the term "not
operating in the Actions related to the
SRNs functional condition.
Eliminates the requirement to perform a
CHANNEL .FUNCTIONAL TEST on the SRNs
since they do not provide control or
alarm functions.
E iminates the requirement to use a
manual actuation to test the containment
purge valves and permits the flexibility
to use an actual actuation to be
credited for the Surveillance.
Relaxes the Surveillance Interva for
demonstrating containment purge valve
automatic isolation, going from within
72 hours prior to start of and once per
7 days during CORE ALTERATIONS to 18
months.

l:::. ect
on:;;.','CO

3.8.3.2

N A
LCO 3.9.2
Action a, b

SR 4.9.2.b
SR 4.9.2.c

SR 4.9.9

SR 4.9.9

Sj ect. on-'::;-:..'=:,<

LCO 3.8.10
Action A.l

N A
LCO 3.9.2
Action A, B

LCO 3.9.2

SR 3.9.3.2

SR 3.9.3.2

,'. -a ego,ry@

None

NA
None

IX

VI

artacter.„:'„.':

".';Xiiati on''',.', »

unique

un que

Categories:
I CIS LCO ApplicabilityChanges IV
H CIS Surveillance Frequency Changes V
IH CIS LCO Revised to Address Train Con6gurstions VI
PVNGS Units 1, 2, 3 L" Tabl

CIS Allowed Outage Time Extensions from 24 to 72 Hours
CIS Action Requirements for Exiting LCOs are Changed
CIS Surveillance Acceptance Criteria Are Changed

e Page 38

VH Other CIS Allowed Outage Time Extensions
VHI Elimination ofCIS Reporting Requirements
IX Relaxation ofLCO Requirements

February 23, 1998
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3.9.3 L.3 Expan s t e type o c osure dev ce

acceptable for piping penetrations
(other than purge valve penetrations)
which provide direct access from the
containment atmosphere to outside
atmos here.

LCO 3.9.4.c.l LCO 3.9.3
Action C.l

IX

3.9.4 None None
3.9.5 None None

N A
N A

N A N A
N A

3.9.6 L.l

3.9.7 L.l

E im nates t e req Irement to per orm
the Refueling Water Level Surveillance
within 2 hours prior to the start of
irradiated fuel assembl movement.
E iminates the requirement to perform
the Refueling Mater Level Surveillance
within 2 hours prior to the start of
irradiated fuel assembl movement.

SR 4.9.10.1

SR 4.9.10.2-

SR 3.9.6.1

SR 3.9.7.1

4.0 None None N A N A
5.0 L. 1

5.0 LB.1

Changes the responsibility for review of
proposed tests and experiments which
affect nuclear safety and are not
addressed in the UFSAR or Technical
Specifications from "Vice President
Nuclear Production or his designee to

Changes the distance the dose is
measured from, the source of
radioactivity from 18 inches to 30
centimeters. This is consistent with the
chan es to 10CFR20

Section
6.5.2.5

6.12.2

Section
5.1.1

5.7.2

None

None

un que

unique

5.0 LB.2 Not Used N/A NA N A N/A

Categories:
I CTS LCO hpplicability Changes IV
II CIS Surveillance Frequency Changes V
III CTS LCO Revised to hddrcss Train Con6gurations VI
PVNGS Units 1, 2, 3 L" Tabl

CIS hllowcd Outage Time Extensions from 24 to 72 Hours
CIS hction Requirements for Exiting LCOs are Changed
CIS Surveillance hcccptance Criteria hre Changed

e Page 39

VII Other CIS Allowed Outage Time Extensions
VIII Elimination ofCIS Reporting Requirements
IX Relaxation ofLCO Rcquiremcnts

February 23, 1998



l

'1



Table of PVNGS Relocated Specifications (R)

!'"::CTS':

3.1

3.3
3.3

3.3
3.3

.4

.4

.7

3.1.2.1

.1..4

.1..5

.1..
Table

.3.3.1 Table 3.3-6
3.3.3.1 Table 3.3-6

a e

Ta e

~ ~ ~

.4

3.3.3.7
3.3.3.8

.4. ;

.4.
.4.

.6.4.3
.7.2

Flow Paths - Shutdown
ow Pa s- rating
argmg umps - ut own

C argmg Pumps - Operatmg
Borat Water Sources - Shut own
Borat Water Sources - Operating
Supplementary Protection System (SPS)
Fuel Pool Area Monitor RU-31
New Fuel Area Monitor RU-1

ain team Area Monitors
Post Acci ent amp mg ystem
Incore Detectors
Seismic Momtoring
Meteorological instrumentation
Post Accident Momtoring instrumentation
Loose-Parts Detection System
Explosive Gas Monitoring Instrumentation
Auxi iary pray
R emistry
Pressurizer Heatup Cooldown Limits
Structural Integrity
Reactor Coolant System Vents (Reactor Vesse Hea Vents

only)
Hydrogen Purge Cleanup System
Steam Generator Pressure/Temperature Limitation

nu ers

ource ontamination

PVNGS Units 1, 2, 3 "R" Table
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g Pv'@',@Z;,~4'&+'+gg~'v'....„: ~ 'c~: t 8>ga4@~i%." ~+'a~v+6j@OPPr@vP>Yiv

Cathodic Protecbon
Containment Penetration Conductor Overcurrent Protecbon
Devices

~ ~

otor rat
Bypass Devices

Decay Time
Commumcabons
Re uehng Machme

ve erm er oa rotecbon an

~ ~

3.9.12
.10.

Crane Trave -Spent Fue Storage Poo
Fuel Building Essential Venblation
Special Test Exception - Reactor Coolant Loops

peci est xcepbon - a ety n]ecbon an

peci est xcepbon - pent ue Poo ve

Speci Test Exception - Sa ety In~ecbon Tan
T x in- h K - EDM

"R" Table February 23, 1998
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Enclosure 3

Proposed License Conditions
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Enclosure 3

Proposed License Conditions

APS requests that the Additional License Conditions 1 and 2 below be added to
each Appendix D to the Palo Verde Nuclear Generating Station Facility
Operating Licenses, No. NPF-41 for PVNGS Unit 1, No. NPF-51 for PVNGS Unit
2, and NPF-74 for Unit 3.

APS also requests that the Additional License Conditions currently in each
Appendix D be deleted because they have been implemented as required and
serve no further purpose. Marked-up Appendix D pages are attached.

Additional Condition 1

This amendment authorizes the relocation of certain technical specification
requirements to licensee-controlled documents. Implementation of this
amendment shall include the relocation of these technical specification
requirements to the appropriate documents, as described in the Table of PVNGS
Relocated Details (LA) and table XX [the table of quality assurance-related
relocations beginning on page 32 of the draft SE] in the Safety Evaluation
enclosed with this amendment, as evaluated in the SE.

Im lementation Date for Additional Condition 1

The relocation must be completed prior to or upon implementation of this
amendment.

For the licensee-controlled documents that require updates to be submitted to
the NRC in accordance with regulations or technical specifications, the next
required updates after the implementation of this amendment shall contain the
changes associated with the relocated technical specifications.
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Enclosure 3

Proposed License Condifions (Continued)

Additional Condition 2

For surveillance requirements (SRs) that are new in this amendment, the first
performance is due at the end of the first surveillance interval that begins on the
date of implementation of this amendment.

For SRs that existed prior to this amendment whose intervals of performance are
being reduced, the first performance is due at the end of the first surveillance
interval that begins on the date of implementation of this amendment.

For SRs that existed prior to this amendment that have modified acceptance
criteria, the first performance is due at the end of the first surveillance interval
that begins on the date the surveillance was last performed prior to the date of
implementation of this amendment.

For SRs that existed prior to this amendment whose intervals of performance are
being extended, the first performance is due at the end of the first surveillance
interval that begins on the date the surveillance was last performed prior to the
date of implementation of this amendment.

Im lementation Date for Additional Condition 2

This additional condition is effective upon implementation of this amendment.
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APPENDIX D

A T NAL CON T ONS

AC TY OP RAT NG C NSE NO. NPF-4

Arizona Public Service Company shall comply with the following conditions on
the schedules noted be1ow:

Amendment~ocr i '
on ition

Implementation
te

Th>s a ndme authori h licennne to
inco orate in the Updated inal Safety
An ysis Report (UFSAR) rtain changes

the description of e facility.
Implementation of t 's amendment is the
incorporation of ese changes as
described in th icensee's application
dated Hay 2, 5, as supplemented by
letter date arch 7, 1996, and evaluat
in the st f's Safety Evaluation date
Harch lg; 1997. r
Thi amendment authorizes the l..ifensee to

orporate in the Updated Fiaa'I Safety
nalysis Report (UFSAR) certain changes

to the description of th facility.
Implementation of this mendment is the
incorporation of the changes as described
in the licensee's plication 'dated
December 27, 199, as supplemented by
letter dated fl ch 18, 1997, and evaluate
in the staffs Safety Evaluation dated-
Harch 26. )497.

60 days+rom the
date go issuance. Ef

1

60 days fr the
date of . suance. ~

dt~ yfccu adcIiko'jul ccntfjf+dvid 7 m~ >

Amendment No. 444, 112
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N N TON

C Y P NG NS N N

Arizona Public Service Company shall comply with the following conditions on
the schedules noted below:

Amendment
Number

03

104

ddit' C nditi n

T s amendment authorrzes e licensee o
ncorporate in the Updat Final Safety

Analysis Report (UFSA certain changes
to the description the facility.
Implementation o his amendment is the
incorporation these changes as
described in e licensee's application
dated Hay , 1995, as supplemented by
letter d ed Harch 7, 1996, and evalu d
in th taff's Safety Evaluation da
Har 17, 1997.

is amendment authorizes thqr4icensee to
incorporate in the Updated,Pina1 Safety
Analysis Report (UFSAR) gd'rta$ n changes
to the description of e facility.
Implementation of t 'mendment is the
incorporation of ese changes as described
in the licensee'pplication dated
December 27, 96, as supplemented by
letter date Harch 18, 1997, and evalua d
in the s f's Safety Evaluation date
Harch , 1997.

Implementation

60 days rom e
date issuance.

s
s

I
~ )

s

60 days fr the
date of suance.

,wr'tdg

vidar zoic/>kondl 5~d'tered I end Z.

Amendment No. 498,104
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Arizona Public Service Company shall comply with the following conditions on
the schedules noted below:

84

Amendment 1mplementation
Jhmhz

w~
83 Ns amendment authori s the licensee to 6 days from the

incorporate in the U ated Final Safety ~ ate of issuance.
Analysis Report ( AR) certain changes
to the descript of the facility.
Implementatio of this amendment is the
incorporati of these changes as
describe n the licensee's applica on
dated 2, 1995, as supplementedlett dated Narch 7, 1996, an/>evaluated
in e staff's Safety Evaluate ton dated

rch 17, 1997.

This amendment authori s the licensee to 6D da from the
incorporate in the U ated Final Safety dat of. issuance.
Analysis Report (U AR) certain changes
to the descript of the facility.
1mplementatio of this amendment is the
incorporati of these changes as descri d
in the li see's application dated
December 7, 1996, as supplemented
letter dated March 18, 1997, and valuated
in t staff's Safety Evaluat dated
Ha h 26, 1997.

,g~~/ g'~d i*~s

Amendment No. 83,84
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ENCLOSURE 6

Summary of ITS, ITS Bases, and ITS

Justification Package Changes Included in

This Submittal
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Summary of ITS, ITS Bases, and ITS Justification Package
Changes Included in This Submittal

ITS Justification Package Change:

Section 3.1, "Reactivity Control"

DOC LA.1 of specification 3.1.7, "Regulating CEA Insertion Limits" has
been changed to indicate that this requirement is being relocated to the
Core Operating Limits Report (COLR). The PVNGS ITS Table for LA
changes is also being revised accordingly. No change to the ITS, NUREG
markup or CTS markup are needed.

ITS Justification Package Changes:

Section 3.3, "Instrumentation"

~ DOC L.2 of specification 3.3.5, "ESFAS Instrumentation" has been
changed to more accurately reflect the change as marked up on the
CTS markup and to be consistent with DOC L.5 of Specification 3.3.2,
"ESFAS Instrumentation". No change to the ITS, NUREG markup or
CTS markup is needed. No change to the ITS Tables are needed.

~ The CTS markup to CTS Table 4.3-2, Table notation (3) for change L.6
of specification 3.3.5, "ESFAS Instrumentation" has been changed to
be consistent with the requirements in the ITS. No change to the ITS,
NUREG markup or ITS Tables are needed.

ITS Bases Change:

Section 3.5 "ECCS"

The references to minimum borated SIT water volumes that are expressed
in cubic feet in the background section of the Bases for ITS section 3.5.2,
"SITs Shutdown" have been removed. The SIT cubic feet requirements
are contained in the Safety Analysis section of the Bases of ITS 3.5.2 and
have been updated under 10 CFR 50.59. No change to the ITS, CTS
markup, DOC's or the ITS Tables are needed.
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Summary of ITS, ITS Bases, and ITS Justification Package
Changes Included in This Submiffal

(continued)

ITS Bases Change:

Section 3.7, "Plant Systems"

The wording of the Bases for specification 3.7.7, "EW System" for isolation
of EW components was revised in the LCO section of the Bases to be
consistent with the wording in the SR 3.7.7.1 section of the Bases for ITS
3.7.7. No change to the ITS, CTS markup, DOC's or the ITS Tables are
needed.

ITS Justification Package Changes:

Section 3.8, "Electrical 'Power Systems"

~ NUREG Exception No. 19 to specification 3.8.1, "AC Sources-
Operating" has been changed to provide additional justification for the
interval of SR 3.8.1.5. No change to the ITS, ITS Bases, DOC's,
NUREG markup, CTS markup or the ITS Tables are needed.

~ The applicable NUREG Exceptions for the shutdown specifications in
Section 3.8 (specification 3.8.2, "AC Sources-Shutdown", specification
3.8.5, "DC Sources-Shutdown", specification 3.8.8, "Inverters-
Shutdown" and specification 3.8.10, "Distribution Systems-Shutdown" )
were revised to provide additional justification to add a note that states
that suspension of positive reactivity additions is not applicable in
MODES 1, 2, 3 and 4. No change to the ITS, ITS Bases, DOC's,
NUREG markup, CTS markup or the ITS Tables are needed.

~ The applicable DOC's for the shutdown specifications in Section 3.8
(specification 3.8.2, "AC Sources-Shutdown", specification 3.8.5, "DC
Sources-Shutdown", specification 3.8.8, "Inverters-Shutdown" and
specification 3.8.10, "Distribution Systems-Shutdown" ) were revised to
provide additional justification to add a note that states that suspension
of positive reactivity additions is not applicable in MODES 1, 2, 3 and
4. No change to the ITS, ITS Bases, NUREG markup, CTS markup or
the ITS Tables are needed.

ITS Changes:

Chapter 5.0, "Administrative Control"

~ The reference to the Testing Code "AG-1" in the Ventilation Filter
Testing Program (VFTP) in ITS section 5.5.11 has been removed.
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This code is not part of the PVNGS current licensing bases and is not
appropriate for PVNGS. No change to the CTS markup, DOC's or the
ITS Tables are needed.

~ The first sentence in ITS 5.7.1, "High Radiation Area" has been revised
to clarify that the requirements of the ITS are alternatives pursuant to
10CFR20.1601(c). This change is consistent with the current
operating practices at PVNGS. No changes to the ITS Tables are
needed.

ITS Justification Package Changes:

Changes to ITS Summary Tables

"LA"Table:

~ For DOC 3.1.7 LA.1, the Destination Document should be changed to
the COLR.

~ On the last page of the "LA"Table, the Core Operating Limits Report
(COLR) should be added to the list of documents along with the
Methods of Control ~ The method of controls for the COLR are ITS
Section 5.6 and 10 CFR 50.59.

"L"Table

For DOC 3.3.5 L.1, the category should be changed to category IX. The
unique characterization should be deleted.
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RWT,,
3.5.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.5.1 NOTE -----------------
Only required to be performed when ambient
air temperature is ( 60'F or ) 120'F.

Verify RWT borated water temperature is
> 60'F and s 120'F.

24 hours

SR 3.5.5.2 Verify RWT borated water volume is
~ minimum requi red RWT volume in
Figure 3.5.5-1.

7 days

SR 3.5.5.3 Verify RWT boron concentration is
> 4000 ppm and s 4400 ppm.

7 days

PALO VERDE UNITS 1,2,3 3.5.5-2 AMENDMENT NO. 117



-

i,



RWT

3.5.5

80%

600,000 GAL. (565'F)

600k

RWT LEVEL

INSTRUHENT
READING'"

75%

70%

65%

573,744 GAL. (120 F)

COLD S/D VOL. PLUS
MARGIN

ESP VOL PLUS MARGIN

575k

550k

525k

500k

475k

HINIHUH USEFUL

VOLUHE"'EQUIRED

IN
THE RWT

0%
200 400

Ok
600

AVERAGE RCS TEHPERATURE 'F

(i) The tank level and volume shown are the useful level and volume above
that in the tank which is'equired for vortex considerations.

(2) When average RCS temperature is > 565'F. the minimum useful volume

required in the RWT is 600.000 gallons.

FIGURE 3 ~ 5.5-1
Hinimum Required RWT Volume

PALO VERDE UNITS 1.2.3 3.5.5-3 Amendment No. 117





TSP
3.5.6

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.6 Trisodium Phosphate (TSP)

LCO 3.5.6 The TSP baskets shall contain ~ 524 ft'factive TSP.

APPLICABILITY: MODES 1. 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. TSP not within limits. A.l Restore TSP to within
limits.

72 hours

B. Required Action and
associated Completion
Time not met.

B.l Be in MODE 3.

AND

B.2 Be in MODE 4.

6 hours

12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.6.1 Verify the TSP baskets contain ~ 524 ft'f
gr anular anhydrous trisodium phosphate.

18 months

SR 3.5.6.2 Verify that a sample from the TSP baskets
provides adequate pH adjustment of borated
water.

18 months

PALO VERDE UNITS 1,2,3 3.5.6-1 AMENDMENT NO. 117





Containment
3.6.1

3.6 CONTAINMENT SYSTEMS

3.6. 1 Containment

LCO 3.6.1 Containment shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment
inoperable.

A. 1 Restore containment
to OPERABLE status.

1 hour

B. Required Action and
associated Completion
Time not met.

B.1 Be in MODE 3.

AND

8.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Per form required visual examinations and
leakage rate testing except for containment
air lock testing, in accordance with the
Containment Leakage Rate Testing Program.

SR 3.6. 1.2 Verify containment structural integrity in
accordance with the Containment Tendon
Surveillance Program.

In accordance
with the
Containment
Leakage Rate
Testing Program

In accordance
with the
Containment
Tendon
Surveillance
Program

PALO VERDE UNITS 1,2,3 3.6.1-1 AMENDMENT NO. 117
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Containment Air Locks
3.6.2

3.6 CONTAINMENT SYSTEMS

3.6.2 Containment Air Locks

LCO 3.6.2 Two containment air locks shall be OPERABLE.

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

ACTIONS

-NOTES-
1. Entry and exit is permissible to perform repairs on the affected air lock

components.

2. Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6. 1,
"Containment," when leakage results in exceeding the overall containment
leakage rate acceptance criteria.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more .

containment air locks
with one containment
air lock door
inoperable.

------------NOTES------------
1. Required Actions A.l,

A.2. and A.3 are not
applicable if both doors
in the same air lock are
inoperable and
Condition C is entered.

2. Entry and exit is
permissible for 7 days
under administrative
controls if both air
locks are inoperable.

(continued)

PALO VERDE UNITS 1.2,3 3.6.2-1 AMENDMENT NO. 117
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Containment Air Locks
3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.1 Verify the OPERABLE
door is closed in the
affected air lock.

AND

A.2 Lock the OPERABLE
door closed in the
affected air lock.

AND

A.3 --------NOTE---------
Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means.

1 hour

24 hours

Verify the OPERABLE Once per 31 days
door is locked closed
in the affected air
lock.

B. One or more
containment air locks
with containment air
lock inter lock
mechanism inoperable.

------------NOTES------------
1. Required Actions B. 1,

8.2, and B.3 are not
applicable if both doors
in the same air lock are
inoperable and
Condition C is entered.

2. Entry and exit of
containment is
permissible under the
control of a dedicated
individual.

(continued)

PALO VERDE UNITS 1.2.3 3 '.2-2 AMENDMENT NO. 117
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Containment Air Locks
3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.l Verify an OPERABLE
door is closed in the
affected air lock.

AND

B.2 Lock an OPERABLE door
closed in the
affected air lock.

AND

B.3 --------NOTE---------
Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means.

1 hour

24 hours

Verify an OPERABLE
door is locked closed
in the affected air
lock.

Once per 31 days

C. One or more
containment air locks
inoperable for reasons
other than Condition A
or B.

C.1

AND

Initiate action to
evaluate overall
containment leakage
rate per LCO 3.6.1.

Immedi ately

C.2 Verify a door is
closed in the
affected air lock.

AND

C.3 Restore air lock to
OPERABLE status.

1 hour

24 hours

(continued)

PALO VERDE UNITS 1,2,3 3.6.2-3 AMENDMENT NO. 117





Containment Air Locks
3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and
associated Completion
Time not met.

D.l Be in MODE 3.

AND

D.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.1 ----------NOTES-----
An inoperable air lock door does not
invalidate the previous successful
erformance of the overall air lock
eakage test.

2. Results shall be evaluated against
acceptance criteria applicable to
SR 3.6.1.1.

Perform required air lock leakage rate
testing in accordance with the Containment
Leakage Rate Testing Program.

In accordance
with the
Containment
Leakage Rate
Testing Program

SR 3.6.2.2 Verify only one door in the air lock can be
opened at a time.

24 months

PALO VERDE UNITS 1,2.3 3.6.2-4 AMENDMENT NO. 117
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Containment Isolation Valves
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves

LCO 3.6.3 Each containment isolation valve shall be OPERABLE.

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

ACTIONS

-NOTES-
1. Penetration flow paths except for 42 inch purge valve penetration flow

paths may be unisolated intermittently under administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for system(s) made
inoperable by containment isolation valves.

4. Enter applicable Conditions and Required Actions of LCO 3.6. 1,
"Containment." when leakage results in exceeding the overall containment
leakage rate acceptance criteria.

CONDITION REQUIRED ACTION COMPLETION TIME

---------NOTE---------A.
Only applicable to
penetration flow paths
with two containment
isolation valves.

One or more
penetration flow paths
with one containment
isolation valve
inoperable except for
purge valve leakage
not within limit.

A.l

AND

Isolate the affected
enetration flow path
y use of at least

one closed and
de-activated
automatic valve,
closed manual valve,
blind flange. or
check valve with flow
through the valve
secured.

4 hours

(continued)

PALO VERDE UNITS 1.2,3 3.6.3-1 AMENDMENT NO. 117
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Containment Isolation Val ves
3.6.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Isolation devices in

, high radiation areas
may be verified by
use of administrative
means.

Verify the affected
penetration flow path
is isolated.

Once per 31 days
for isolation
devices outside
containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous 92 days
for isolation
devices inside
containment

B ---------NOTE---------
Only applicable to
penetration flow paths
with two containment
isolation valves.

One or more
penetration flow paths
with two containment
isolation valves
inoperable except for
purge valve leakage
not within limit.

B.1 Isolate the affected
enetration flow path
y use of at least

one closed and
de-activated
automatic valve,
closed manual valve,
or blind flange.

1 hour

(continued)

PALO VERDE UNITS 1,2,3 3.6.3-2 AMENDMENT NO. 117
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Containment Isolation Valves
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C ---------NOTE---------
Only applicable to
penetration flow paths
with only one
containment isolation
valve and a closed
system.

One or more
penetration flow paths
with one containment
isolation valve
inoperable.

C.1 Isolate the affected
enetration flow path
y use of at least

one closed and
de-activated
automatic valve,
closed manual valve,
or blind flange.

AND

C.2 --------NOTE---------
Isolation devices in
high radiation areas
may be verified by
use of administrative
means.

4 hours

Verify the affected
penetration flow path
is isolated.

Once per 31 days

D. One or more
penetration flow paths
with one or more
containment purge
valves not within

urge valve leakage
imits.

D.1

AND

Isolate the affected
enetration flow path
y use of at least

one closed and
de-activated
automatic valve with
resilient seals, or
blind flange.

24 hours

(continued)

PALO VERDE UNITS 1,2,3 3.6.3-3 AMENDMENT NO. 117





Containment Isolation Valves
3.6.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued) D.2 --------NOTE---------
Isolation devices in
high radiation areas
may be verified by
use of administrative
means.

AND

Verify the affected
penetration flow path
is isolated.

Once per 31 days
for isolation
devices outside
containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous 92 days
for isolation
devices inside
containment

D.3 Perform SR 3.6.3.6
for the resilient
seal purge valves
closed to comply with
Required Action D.l.

Once per 92 days

E. Required Action and
associated Completion
Time not met.

E.l Be in MODE 3.

AND

E.2 Be in MODE 5.

6 hours

36 hours

PALO VERDE UNITS 1,2.3 3.6.3-4 AMENDMENT NO. 117
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.3.1 Verify each 42 inch purge valve is
sealed closed except for one purge valve in
a penetration flow path while in
Condition D of this LCO.

31 days

SR 3.6.3.2 Verify each 8 inch purge valve is closed
except when the 8 inch purge valves are
open for pressure control, ALARA or air
quality considerations for personnel entry,
or for Survei llances that require the
valves to be open.

31 days

SR 3.6.3.3 -NOTE--------- --------
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual
valve and blind flange that is located
outside containment and not locked, sealed
or otherwise secured and is required to be
closed during accident conditions is
closed. except for containment isolation
valves that are open under administrative
controls.

31 days

(continued)

PALO VERDE UNITS 1,2,3 3.6.3-5 NENDHENT NO. 117
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.4 -NOTE
Valves and blind flanges in high radiation
areas may be verified by use of
administrative means.

Verify each containment isolation manual
valve and blind flange that is located
inside containment and not locked. sealed
or otherwise secured and required to be
closed during accident conditions is
closed, except for containment isolation
valves that are open under administrative
controls.

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous
92 days

SR 3.6.3.5 Verify the isolation time of each automatic
power operated containment isolation valve
is within limits.

In
accordance
with the
Inservice
Testing
Program

SR 3.6.3.6 Perform leakage rate testing for
containment purge valves with resilient
seals.

184 days

AND

Within 92 days
after opening
the valve

SR 3.6.3.7 Verify each automatic containment isolation
valve that is not locked. sealed, or
otherwise secured in position, actuates to
the isolation position on an actual or
simulated actuation signal.

18 months

PALO VERDE UNITS 1,2,3 3.6.3-6 AMENDMENT NO. 117
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Containment Pressure
3.6.4

3.6 CONTAINMENT SYSTEMS

3.6.4 Containment Pressure

LCO 3.6.4 Containment pressure shall be > -0.3 psig and ~ +2.5 psig.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure
not within limits.

A. 1 Restore containment
ressure to within
imits.

1 hour

B. Required Action and
associated Completion
Time not met.

B.l Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4. 1 Verify containment pressure is within
limits.

12 hours

PALO VERDE UNITS 1,2,3 3.6.4-1 AMENDMENT NO. 117
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Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature

LCO 3.6.5 Containment average air temperature shall be ~ 117'F.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average
air temperature not
within limit.

A. 1 Restore containment
average air
temperature to within
limit.

8 hours

B. Required Action and
associated Completion
Time not met.

B.l Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature
is within limit.

24 hours

PALO VERDE UNITS 1,2,3 3.6.5-1 AMENDMENT NO. 117
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Containment Spr ay System
. 3.6.6

3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray System

Two containment spray trains shall be OPERABLE.LCO 3.6.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray
train inoperable.

A.l Restore containment
spray train to
OPERABLE status.

72 hours

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

B.l Be in MODE 3. 6 hours

AND

B.2 Be in MODE 4 with RCS
pressure ( 385 psia.

84 hours

ImmediatelyC. 1 Enter LCO 3.0.3.C. Two containment spray
trains inoperable.

3.6.6-1PALO VERDE UNITS 1.2,3 AMENDMENT NO. 117

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when RCS pressure is ~ 385 psia
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Containment Spray System
3.6.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify each containment spray manuals power
operated, and automatic valve in the flow
path that is not locked. sealed. or
otherwise secured in position is in the
correct position.

31 days

SR 3.6.6.2 Verify the containment spray piping is
full of water to the 113 ft level in the
containment spray header.

31 days

SR 3.6.6.3 Verify each containment spray pump's
developed head at the flow test point is
greater than or equal to the required
developed head.

In accordance
with the
Inservice
Testing Program

SR 3.6.6.4 Verify each automatic containment spray
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.

18 months

SR 3.6.6.5 Verify each containment spray pump starts
automatically on an actual or simulated
actuation signal.

18 months

SR 3.6.6.6 Verify each spray nozzle is unobstructed. 10 years

PALO VERDE UNITS 1.2.3 3.6.6-2 AMENDMENT NO. 117
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Hydrogen Recombiners
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Hydrogen Recombine s

LCO 3.6.7 Two hydrogen recombiners shared among the three units shall
be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

-NOTE---

All three PVNGS Units (Units 1, 2. and 3) shall simultaneously
comply with the REQUIRED ACTION(s) when the shared portion of
the hydrogen recombiner(s) is the cause of a CONDITION.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One hydrogen
recombiner inoperable.

------------NOTE--------
LCO 3.0.4 is not
applicable.

B. Two hydrogen
recombiners
inoperable.

A. 1 Restore hydrogen
recombiner to
OPERABLE status.

8.1 Verify by
admini strati ve means
that the hydrogen
control function is
maintained.

AND

B.2 Restore one hydrogen
recombiner to
OPERABLE status.

30 days

1 hour

AND

Every 12 hours
thereafter

7 days

C. Required Action and
associated Completion
Time not met.

C.l Be in MODE 3. 6 hours

PALO VERDE UNITS 1.2.3 3.6.7-1 AMENDMENT NO. 117
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Hydrogen Recombiners
3.6.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7 ~ 1 Visually examine each hydrogen recombiner
enclosure and verify there is no evidence
of abnormal conditions.

6 months

SR 3 '.7.2 Perform a functional test for each hydrogen
recombiner.

6 months

SR 3.6.7.3 Perform a CHANNEL CALIBRATION to include a
System Functional Test for each hydrogen
recombiner.

12 months

PALO VEROE UNITS 1,2.3 3.6.7-2 AMENDMENT NO. 117





HSSVs
3.7.1

3.7 PLANT SYSTEMS

3.7. 1 Main Steam Safety Valves (MSSVs)

LCO 3.7.1 The HSSVs shall be OPERABLE as specified in Table 3.7.1-1
and Table 3.7. 1-2.

APPLICABILITY: MODES 1. 2, and 3

ACTIONS

-------NOTE-
Separate Condition entry is allowed for each HSSV.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
HSSVs inoperable.

A. 1 Reduce power to less
than or equal to the
applicable C RTP
listed in
Table 3.7.1-1.

AND

A.2 Reduce the variable
overpower trip-high
setpoint in
accordance with
Table 3.7.1-1.

4 hours

12 hours

B. Required Action and
associated Completion
Time not met.

B.l

AND

Be in MODE 3. 6 hours

OR

One or more required
steam generators with
less than six HSSVs
OPERABLE.

B.2 Be in MODE 4. 12 hours

PALO VERDE UNITS 1.2,3 3.7.1-1 AMENDMENT NO. 117
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MSSVs
3.7.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.1.1 -----NOTE
Not required to be performed prior to entry
into MODE 3.

Verify each required MSSV lift setpoint per
Table 3.7. 1-2 in accordance with the
Inservice Testing Program. Following
testing. lift settings shall be within
+ 1K.

In accordance
with the
Inservice
Testing Program

PALO VERDE UNITS 1,2,3 3.7.1-2 AMENDMENT NO. 117
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HSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
Variable Overpower Tr ip Setpoint versus

OPERABLE Hain Steam Safety Valves

MINIMUM NUMBER OF
HSSVs PER STEAN

GENERATOR
REQUIRED OPERABLE MAXIMUM POWER

(X RTP)

MAXIMUM ALLOWABLE
VARIABLE OVERPOWER TRIP

SETPOINT
( X RTP)

10

8

100.0

98.2

87.3

76.4

65.5

111.0

108.0

97.1

86.2

75.3

PALO VERDE UNITS 1,2.3 3.7.1-3 AMENDMENT NO. 117
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MSSVs
3.7.1

Table 3.7.1-2 (page 1 of')
Main Steam Safety Valve Lift Settings

VALVE NUMBER

Steam Generator gl Steam Generator g2
LIFT SETTING
(psig + 3X)

SGE PSV 572
SGE PSV 579
SGE PSV 573
SGE PSV 578
SGE PSV 574
SGE PSV 575
SGE PSV 576
SGE PSV 577
SGE PSV 691
SGE PSV 692

SGE PSV 554
SGE PSV 561
SGE PSV 555
SGE PSV 560
SGE PSV 556
SGE PSV 557
SGE PSV 558
SGE PSV 559
SGE PSV 694
SGE PSV 695

1250
1250
1290
1290
1315
1315
1315
1315
1315
1315

PALO VERDE UNITS 1,2.3 3.7.1-4 AMENDMENT NO. 117
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HSIVs
3.7.2

3.7 PLANT SYSTEMS

3.7.2 Hain Steam Isolation Valves (HSIVs)

LCO 3.7.2 Four HSIVs shall be OPERABLE.

APPLICABILITY: NODE 1.
MODES 2. 3, and 4 except when all MSIVs are closed.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One HSIV inoperable in A.l Restore HSIV to
MODE 1. OPERABLE status.

4 hours

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

B.l Be in MODE 2. 6 hours

C ---------NOTE---------
Separate Condition
entry is allowed for
each MSIV.

One or mor e HSIVs
inoperable in MODE 2,
3. or 4.

C. 1 Close HSIV.

AND

C.2 Verify HSIV is
closed.

4 hours

Once per 7 days

D. Required Action and
associated Completion
Time of Condition C

not met.

D.l Be in MODE 3.

AND

0.2 Be in MODE 5.

6 hours

36 hours

PALO VERDE UNITS 1,2,3 3.7.2-1 AMENDMENT NO. 117





MSIVs
3.7.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.2.1 --------NOTE---
Not required to be performed prior to entry
into MODE 3.

Verify closure time of each HSIV is
< 4.6 seconds on an actual or simulated
actuation signal.

In accordance
with the
Inservice
Testing Program

PALO VERDE UNITS 1.2.3 3.7.2-2 AMENDMENT NO. 117
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HFIVs
3.7.3

3.7 PLANT SYSTEMS

3.7.3 Hain Feedwater Isolation Valves (HFIVs)

LCO 3.7.3 Four economizer MFIVs and four downcomer HFIVs shall be
OPERABLE.

APPLICABILITY: MODES 1, 2. 3, and 4 except when MFIV is closed or isolated
by a closed power operated valve.

ACTIONS

-----------NOTE
Separate Condition entry is allowed for each penetration flow path.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more HFIVs
inoperable.

A.l Close or isolate
inoperable HFIV.

AND

A.2 Verify inoperable
HFIV is closed or
isolated.

72 hours

Once per 7 days

B. Two valves in the
same flow path
inoperable.

B.l Isolate affected flow
path.

AND

B.2 Verify inoperable
MFIV is closed or
isolated.

8 hours

Once per 7 days

(continued

PALO VERDE UNITS 1.2,3 3.7.3-1 AMENDMENT NO. 117
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MFIVs
3.7.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and
associated Completion
Time not met.

C.l Be in MODE 3.

AND

C.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 Verify the closure time of each MFIV is
< 9.6 seconds on an actual or simulated
actuation signal.

In accordance
with the
Inservice
Testing Program

PAI0 VERDE UNITS 1,2,3 3.7.3-2 AMENDMENT NO. 117
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ADVs
3.7.4

3.7 PLANT SYSTEMS

3.7.4 Atmospheric Dump Valves (ADVs)

LCO 3.7.4 One ADV line per steam generator shall be OPERABLE.

APPLICABILITY: MODES 1, 2. and 3,
MODE 4 when steam generator is being relied upon for heat

removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ADV line
inoperable.

A. 1 --------NOTE---------
LCO 3.0.4 is not
applicable.

Restore ADV line to
OPERABLE status.

72 hours

B. Two required ADV lines B. 1 Restore one ADV line
inoperable. to OPERABLE status.

24 hours

C. Required Action and
associated Completion
Time not met.

C.l Be in MODE 3.

AND

C.2 Be in MODE 4 without
reliance on steam
generator for heat
removal.

6 hours

24 hours

PALO VERDE UNITS 1.2.3 3.7.4-1 AMENDMENT NO. 117
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ADVs
3.7.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.4. 1 Verify one complete cycle of each ADV. 18 months

PALO VERDE UNITS 1.2.3 3.7 '-2 AMENDMENT NO. 117
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AFW System
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5 Three AFW trains shall be OPERABLE.

----NOTE
Only one AFW train, which includes a motor driven pump. is
required to be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to
turbine driven AFW

pump inoperable.

A. 1 Restore steam supply
to OPERABLE status.

7 days

AND

10 days from
discovery of
failure to
meet the LCO

B. One AFW train B.l Restore AFW train to
inoperable for reasons OPERABLE status.
other than Condition A
in MODE 1, 2, or 3.

72 hours

AND

10 days from
discovery of
failure to
meet the LCO

(continued)

PALO VERDE UNITS 1,2,3 3.7.5-1 AMENDMENT NO. 117
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AFW System
3.7.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and
associated Completion
Time oi'ondition A
or 8 not met.

OR

Two AFW trains
inoperable in
MODE l. 2. or 3.

C.l Be in MODE 3.

AND

C.2 Be in MODE 4.

6 hours

12 hours

D. Three AFW trains
inoperable in MODE 1,
2,0I 3.

D. 1 --------NOTE---------
LCO 3.0.3 and all
other LCO Required
Actions requiring
MODE changes are
suspended until one
AFW train is restored
to OPERABLE status.

Initiate action to
restore one AFW train
to OPERABLE status.

Immediately

E. Required AFW train
inoperable in MODE 4.

E.l --------NOTE---------
LCO 3.0.3 and all
other LCO Required
Actions requiring
MODE changes are
suspended until one
AFW train is restored
to OPERABLE status.

Initiate action to
restore one AFW train
to OPERABLE status.

Immediately

PALO VERDE UNITS 1.2,3 3.7.5-2 AMENDMENT NO. 117
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AFW System
3.7.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 Verify each AFW manual, power operated, and
automatic valve in each water flow path and
in both steam supply flow paths to the
steam turbine driven pump, that is not
locked, sealed, or otherwise secured in
position. is in the correct position.

31 days

SR 3.7.5.2 -- --------NOTE
Not required to be performed for the
turbine driven AFW pump until 72 hours
after reaching 532'F in the RCS.

Verify the developed head of each AFW pump
at the flow test point is greater than or
equal to the requi red developed head.

In accordance
with the
Inser vice Test
Program

SR 3.7.5.3 -NOTES-
1. Not required to be performed for the

turbine driven AFW pump unti 1 72 hour s
after reaching 532'F in the RCS.

2. Not applicable in MODE 4 when steam
generator is relied upon for heat
removal.

Verify each AFW automatic valve that is not
locked, sealed, or otherwise secured in
position, actuates to the correct position
on an actual or simulated actuation signal.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.7.5-3 AMENDMENT NO. 117
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AFW System
3.7.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.5.4 NOTES
1. Not required to be performed for the

turbine driven AFW pump until 72 hours
after reaching 532'F in the RCS.

2. Not applicable in MODE 4 when steam
generator is relied upon for heat
removal.

Verify each AFW pump starts automatically
on an actual or simulated actuation signal.

18 months

SR 3.7.5.5 Verify the proper alignment of the requi red
AFW flow paths by verifying flow from the
condensate storage tank to each steam
generator.

Prior to
entering MODE 2
whenever unit
has been in
MODE 5 or 6 for
> 30 days

PALO VERDE UNITS 1.2.3 3.7.5-4 AMENDMENT NO. 117
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CST
3.7.6

3.7 PLANT SYSTEMS

3.7.6 Condensate Storage Tank (CST)

LCO 3.7.6 The CST level shall be ~ 29.5 ft.

APPLICABILITY: MODES 1, 2. and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CST level not within
limit.

A.1 Verify OPERABILITY of
backup water supply.

AND

A.2 Restore CST level to
within limit.

4 hours

AND

Once per
12 hours
thereafter

7 days

B. Required Action and
associated Completion
Time not met.

B.1

AND

Be in MODE 3. 6 hours

B.2 Be in MODE 4 without
reliance on steam
generator for heat
removal.

24 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.6.1 Verify CST level is ~ 29.5 ft. 12 hours

PALO VERDE UNITS 1,2,3 3.7.6-1 AMENDMENT NO. 117



r Q



EW System
3.7.7

3.7 PLANT SYSTEMS

3.7.7 Essential Cooling Water (EW) System

LCO 3.7.7 Two EW trains shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One EW train
inoperable.

A.1 --------NOTE---------
Enter applicable
Conditions and
Required Actions of
LCO 3.4.6, "RCS

Loops -MODE 4" for
shutdown cooling made
inoperable by EW.

Restore EW train to
OPERABLE status.

72 hours

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

B.l Be in MODE 3.

AND

8.2 Be in MODE 5.

6 hours

36 hours

PALO VERDE UNITS 1,2,3 3.7.7-1 AMENDMENT NO. 117
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EW System
3.7.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.7.1 NOTE
Isolation of EW flow to individual
components does not render the EW System
inoperable.

Verify each EW manual, power operated, and
automatic valve in the flow path servicing
safety related equipment. that is not
locked. sealed. or otherwise secured in
position. is in the correct position.

31 days

SR 3.7.7.2 Verify each EW 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.

18 months

SR 3.7.7.3 Verify each EW pump starts automatically on
an actual or simulated actuation signal.

18 months

PALO VERDE UNITS 1.2,3 3.7.7-2 AMENDMENT NO. 117
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ESPS
3.7.8

3.7 PLANT SYSTEMS

3.7.8 Essential Spray Pond System (ESPS)

LCO 3.7.8 Two ESPS trains shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ESPS train
inoperable.

A.l --------NOTES--------
1. Enter applicable

Conditions and
Required Actions
of LCO 3.8.1,
"AC Sources—
Operating," for
emergency diesel
generator made
inoperable by
ESPS.

2. Enter applicable
Conditions and
Required Actions
of LCO 3.4.6,
"RCS Loops-
HODE 4," for
shutdown cooling
made inoperable
by ESPS.

Restore ESPS train to
OPERABLE status.

72 hours

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

B.l Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

PALO VERDE UNITS 1,2,3 3.7.8-1 AMENDMENT NO. 117
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ESPS
3.7.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1 NOTE-
Isolation of ESPS flow to individual
components does not render ESPS inoperable.

Verify each ESPS manual and power operated
valve in the flow path servicing safety
related equipment, that is not locked,
sealed, or otherwise secured in position,
is in the correct position.

31 days

SR 3.7.8.2 Verify each ESPS pump starts automatically
on an actual or simulated actuation signal.

18 months

PALO VERDE UNITS 1.2,3 3.7.8-2 AMENDMENT NO. 117
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UHS
3.7.9

3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9 The UHS shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. UHS inoperable. A.l Be in MODE 3.

AND

A.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.9. 1 Verify the usable water depth of each
essential spray pond is a 12 feet.

24 hours

SR 3.7.9.2 Verify water temperature of each essential
spray pond is s 89'F.

24 hours

PALO VERDE UNITS 1,2.3 3.7.9-1 AMENDMENT NO. 117
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EC
3.7.10

3.7 PLANT SYSTEMS

3.7. 10 Essential Chilled Water (EC) System

LCO 3.7. 10 Two EC trains shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One EC train
inoperable.

A.l Restore EC train to
OPERABLE status.

72 hours

B. Required Action and
associated Completion
Time not met.

B. 1 Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.10.1 Verify each EC System 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.

31 days

SR 3.7. 10.2 Verify the proper actuation of each EC
System component on an actual or simulated
actuation signal.

18 months

PALO VERDE UNITS 1.2,3 3.7.10-1 AMENDMENT NO. 117
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CREFS
3.7.11

3.7 PLANT SYSTEMS

3.7. 11 Control Room Essential Filtration System (CREFS)

LCO 3.7.11 Two CREFS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6,
During movement of'rradiated fuel assemblies,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREFS train
inoperable.

A. 1 Restore CREFS train
to OPERABLE status.

7 days

B. Required Action and
associated Completion
Time of Condition A
not met in MODE 1, 2,
3, or 4.

B.1 Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

C. Required Action and
associated Completion
Time of Condition A
not met in MODES 5
and 6.

C.l Place OPERABLE CREFS
train in operation.

Immediately

D. Required Action and
associated Completion
Time of Condition A
not met during
movement of irradiated
fuel assemblies.

D ~ 1

QR

D.2

Place OPERABLE CREFS
Train in operation.

Suspend movement of
irradiated fuel
assemblies.

Immediately

Immediately

(continued)

PALO VERDE UNITS 1,2,3 3.7.11-1 AMENDMENT NO. 117
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CREFS
3.7.11

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

E. Two CREFS trains
inoperable in MODES 5
and 6, or during
movement of irradiated
fuel assemblies.

E.l Suspend CORE
ALTERATIONS.

ED 2 Suspend movement of
irradiated fuel
assemblies.

Immediately

Immediately

F. Two CREFS trains
inoperable in MODE 1,
2, 3, or 4.

F.l Enter LCO 3.0.3. Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Operate each CREFS train for ~ 15 minutest 31 days

SR 3.7.11.2 Perform required CREFS filter testing in
accordance with Ventilation Filter Testing
Program (VFTP).

In accordance
with the VFTP

SR 3.7.11 ~ 3 Verify each CREFS train actuates on an
actual or simulated actuation signal.

18 months

(continued)

PALO VERDE UNITS 1,2,3 3.7.11-2 AMENDMENT NO. 117





CREFS
3.7.11

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.11.4 Verify one CREFS train can maintain a
positive pressure of ~ 0.125 inches water
gauge, relative to the adjacent area during
operation at a ventilation flow rate of'

1000 cfm.

18 months on a
STAGGERED TEST
BASIS

PALO VERDE UNITS 1,2,3 3 ~ 7.11-3 AMENDMENT NO. 117
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CREATCS
3.7.12

3.7 PLANT SYSTEMS

3.7.12 Control Room Emergency Air Temperature Control System (CREATCS)

LCO 3.7. 12 Two CREATCS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6,
During movement of irradiated fuel assemblies,

ACTIONS

CONDITION REQUIRED ACTION 'OMPLETION TIME

A. One CREATCS train
inoperable.

A. 1 Restore CREATCS train
to OPERABLE status.

30 days

B. Required Action and
associated Completion
Time of Condition A
not met in MODE 1, 2,
3, or 4.

B. 1 Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

C. Required Action and
associated Completion
Time of Condition A
not met in MODE 5
or 6.

C.l Place OPERABLE
CREATCS train in
operation.

Immediately

D. Required Action and
associated Completion
Time of Condition A
not met during
movement of irradiated
fuel assemblies.

D. 1 Place OPERABLE
CREATCS train in
operation

OR

D.2 Suspend movement of
irradiated fuel
assemblies.

Immediately

Immediately

(continued)

PALO VERDE UNITS 1,2,3 3.7.12-1 AMENDMENT NO. 117
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CREATCS
3.7.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Two CREATCS trains
inoperable in MODE 5
or 6, or during
movement of irradiated
fuel assemblies.

E.l Suspend CORE
ALTERATIONS.

AND

E.2 Suspend movement of
irradiated fuel
assemblies.

Irrmedi ately

Immediately

F. Two CREATCS trains
inoperable in MODE 1,
2, 3, or 4.

F.l Enter LCO 3.0.3. Irmedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7. 12.1 Verify each CREATCS train has the
capability to remove the assumed heat load.

18 months

PALO VERDE UNITS 1,2,3 3.7.12-2 AMENDMENT NO. 117





ESF PREACS
3.7.13

3.7 PLANT SYSTEMS

3.7. 13 Engineered Safety Feature (ESF) Pump Room Exhaust Air Cleanup
System (PREACS)

LCO 3.7. 13 Two ESF PREACS trains shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ESF PREACS train
inoperable.

A. 1 Restore ESF PREACS
train to OPERABLE
status.

7 days

B. Required Action and
associated Completion
Time not met.

B.l Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Operate each ESF PREACS train for
> 15 minutes

31 days

(continued)

PALO VERDE UNITS 1,2,3 3.7.13-1 AMENDMENT NO. 117



i

l;(

ljlf

,i f

~ ~ P ~ ~

f

1



ESF PREACS
3.7.13

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.13.2 Perform required ESF PREACS filter testing
in accordance with the Ventilation Filter
Testing Progr am (VFTP).

In accordance
with the VFTP

SR 3.7. 13.3 Verify each ESF PREACS train actuates on an
actual or simulated actuation signal.

18 months

SR 3.7.13.4 Verify one ESF PREACS train can maintain a
measurable negative pressure relative to
atmospheric pressure during operation at a
flowrate of 6000 cfm +lOX.

18 months on a
STAGGERED TEST
BASIS

PALO VERDE UNITS 1,2,3 3.7.13-2 AMENDMENT NO. 117



1
[

ll),'/

lf

qE

f

1

i



Fuel Storage Pool Water Level
3.7.14

3.7 PLANT SYSTEMS

3.7. 14 Fuel Storage Pool Water Level

LCO 3.7. 14 The fuel storage pool water level shall be > 23 ft over the
top of ir radiated fuel assemblies seated in the storage
racks.

APPLICABILITY: During movement of irradiated fuel assemblies in the
fuel storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool A.l
water level not within
limit.

--------NOTE---------
LCO 3.0.3 is not
applicable.

Suspend movement of
irradiated fuel
assemblies in fuel
storage pool.

Immedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.14.1 Verify the fuel storage pool water level is
> 23 ft above the top of irradiated fuel
assemblies seated in the storage racks.

7 days

PALO VERDE UNITS 1,2,3 3.7.14-1 AMENDMENT NO. 117
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Fuel Storage Pool Boron Concentration
3.7.15

3.7 PLANT SYSTEMS

3.7. 15 Fuel Storage Pool Boron Concentration

LCO 3.7. 15 The fuel storage pool boron concentration shall be
~ 2150 ppm.

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool and
a fuel storage pool verification has not been performed
since the last movement of fuel assemblies in the fuel
storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool
boron concentration
not within limit.

------------NOTE-------------
LCO 3.0.3 is not applicable.

A.l

AND

A.2.1

OR

Suspend movement of
fuel assemblies in
the fuel storage
pool.

Initiate action to
restore fuel storage
pool boron
concentration to
within limit.

Immedi ately

Immedi ately

A.2.2 Initiate action to
perform a fuel
storage pool
verification.

Immedi ately

PALO VERDE UNITS 1,2,3 3.7.15-1 AMENDMENT NO. 117





Fuel Storage Pool Boron Concentration
3.7.15

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.15. 1 Verify the fuel storage pool boron
concentration is within limit.

7 days

PALO VERDE UNITS 1.2,3 3.7.15-2 AMENDMENT NO. 117
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Secondary Specific Activity
3.7.16

3.7 PLANT SYSTEMS

3.7. 16 Secondary Specific Activity

LCO 3.7. 16 The specific activity of'he secondary coolant shall be
< 0.10 pCi/gm DOSE EQUIVALENT I-131.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Specific activity not
within limit.

A.1

AND

Be in MODE 3. 6 hours

A.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify the specific activity of the
secondary coolant is within limit.

31 days

PALO VERDE UNITS 1,2.3 3.7.16-1 AMENDMENT NO. 117
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Spent Fuel Assembly Storage
3.7.17

3.7 PLANT SYSTEHS

3.7. 17 Spent Fuel Assembly Storage

LCO 3.7.17 The combination of initial enrichment and burnup of each
fuel assembly stored in each of the three regions of the
fuel storage pool shall be within the acceptable burnup
domain for each region as shown in Figure 3.7. 17-1 and
described in Specification 4.3. 1. 1.

APPLICABILITY: Whenever. any fuel assembly is stored in the fuel storage
pool.

ACTIONS

CONDITION REQUIRED ACTION COHPLETION TIHE

A. Requirements of the
LCO not met.

A.l --------NOTE---------
LCO 3.0.3 is not
applicable.

Initiate action to
move the noncomplying
fuel assembly into an
appropriate region.

Immediately

SURVEILLANCE REQUIREHENTS

SURVEILLANCE FREQUENCY

SR 3.7.17.1 Veri fy by administrative means the initial
enrichment and burnup of the fuel assembly
is in accordance with Figure 3.7.17-1 and
Specification 4.3.1.1.

Prior to
storing the
fuel assembly
in the fuel
storage pool.

PALO VERDE UNITS 1.2.3 3.7.17-1 AHENDHENT NO. 117





Spent Fuel Assembly Storage
3.7.17

FIGURE 3.7.17-1
ASSEMBLY BURNUP VERSUS INITIALENRICHMENT
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AC Sources -Oper ating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.8. 1 AC Sources -Operating

LCO 3.8.1 The following AC electrical sources shall be OPERABLE:

a. Two circuits between the offsite transmission network
and the onsite Class lE AC Electrical Power Distribution
System;

b. Two diesel generators (DGs) each capable of supplying
one train of the onsite Class 1E AC Electrical Power
Distribution System; and

c. Automatic load sequencers for Train A and Train B.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required offsite
circuit inoperable.

A.l

AND

A.2

AND

Perform SR 3.8.1.1
for required
OPERABLE offsite
circuit.

Declare required
feature(s) with no
offsite power
available inoperable
when its redundant
required feature(s)

,is inoperable.

1 hour

AND

Once per 8 hours
thereafter

24 hours from
discovery of no
offsite power to
one train
concurrent with
inoperability of
redundant
required
feature(s)

(continued)

PALO VERDE UNITS 1,2.3 3.8.1-1 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 Restore required
offsite circuit to
OPERABLE status.

72 hours

AND

6 days from
discovery of
failure to meet
LCO

B. One DG inoperable. B.1 Perform SR 3.8.1.1
for the OPERABLE

required offsite
circuit(s).

AND

B.2 Declare required
feature(s) supported
by the inoperable DG

inoperable when its
redundant required
feature(s) is
inoperable.

AND

B.3. 1 Determine OPERABLE
DG is not
inoperable due to
common cause failure.

OR

B.3.2 Perform SR 3.8.1.2
for OPERABLE DG.

AND

1 hour

AND

Once per 8 hours
thereafter

4 hours from
discovery of
Condition B

concur rent with
inoperability of
redundant
required
feature(s)

24 hours

24 hours

(continued)

PALO VERDE UNITS 1,2,3 3.8.1-2 AMENDMENT NO. 117





AC Sources -Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.4 Restore DG

to OPERABLE status.
72 hours

AND

6 days from
discovery of
failure to meet
LCO

C. Two required offsite
circuits inoperable.

C. 1 Declare required
feature(s) inoperable
when its redundant
required feature(s)
is inoperable.

AND

C.2 Restore one requiredoffsite" circuit to
OPERABLE status.

12 hours from
discovery of
Condition C

concurrent with
inoperability of
redundant
r equi red
f'eature(s)

24 hours

(continued)

PALO VERDE UNITS 1,2,3 3.8.1-3 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One required offsite
circuit inoperable.

AND

One DG inoperable.

------------NOTE-------------
Enter applicable Conditions
and Required Actions of
LCO 3.8.9, "Distribution
Systems -Operating," when
Condition 0 is entered with
no AC power source to a
train.

D. 1 Restore required
offsite circuits to
OPERABLE status.

OR

0.2 Restore DG

to OPERABLE status.

12 hours

12 hours

E. Two DGs inoperable. E.l Restore one DG to
OPERABLE status.

2 hours

F. One automatic load
sequencer inoperable.

F. 1 Restore automatic
load sequencer to
OPERABLE status.

AND

24 hours

F ~ 2 Declare requi red
feature(s) supported
by the inoperable
sequencer inoperable
when its redundant
required feature(s)
is inoperable.

4 hours from
discovery of
Condition F
concurrent with
inoperability of
redundant
required
feature(s)

(continued)

PALO VERDE UNITS 1,2.3 3.8.1-4 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. Electrical
Distribution System
input voltage less
than limits.

G.1 Block one train of
fast bus transfer

AND

G.2.1 Block the opposite
train of fast bus
transfer

OR

G.2.2. 1 Start. load and
separate the opposite
train DG from offsite
power

AND

G.2.2.2 Restore Electrical
Distribution System
input voltage to
within limits

1 hour

2 hours

2 hours

72 hours

H. Required Action and
Associated Completion
Time of Condition A,
B, C, D, E, F,
or G not met.

H.1

AND

Be in MODE 3.

H.2 Be in MODE 5.

6 hours

36 hours

I. Three or more
required AC sources
inoperable.

I.l Enter LCO 3.0.3. Immediately

PALO VERDE UNITS 1,2,3 3.8.1-5 AMENDMENT NO. 117
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AC Sources -Oper ating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3 ~ 8.1.1 Verify correct breaker alignment and
indicated power availability for each
required offsite circuit.

7 days

SR 3.8.1.2 ----------NOTES
1. Performance of SR 3.8. 1.7 satisfies

this SR.

2. All DG starts may be preceded by an
engine prelube period and followed by
a warmup period prior to loading.

3. A modified DG start involving idling
and gradual acceleration to
synchronous speed may be used for
this SR as recommended by the
manufacturer. When modified start
procedures are not used, the time,
voltage, and frequency tolerances
of SR 3.8.1.7 must be met.

Verify each DG starts from standby
condition and achieves steady state
voltage > 3740 V and < 4580 V. and
frequency ~ 58.8 Hz and ~ 61.2 Hz.

31 days

(continued)

PALO VERDE UNITS 1.2.3 3.8.1-6 AMENDMENT NO. 117
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AC Sources -Oper ating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.3 -NOTES-
1. DG loadings may include gradual

loading as recommended by the
manufacturer.

2. Momentary transients outside the load
range do not invalidate this test.

3. This Surveillance shall be conducted
on only one DG at a time.

4. This SR shall be preceded by and
immediately follow without shutdown a
successful performance of SR 3.8.1.2
or SR 3.8.1.7.

Verify each DG is synchronized and loaded,
and operates for ~ 60 minutes at a load
~ 4950 kW and ~ 5500 kW.

31 days

SR 3.8. 1.4 Verify each day tank contains > 550 gal of
fuel oil (minimum level of 2.75 feet).

31 days

SR 3.8. 1.5 Check for and remove accumulated water from
each day tank.

92 days

SR 3.8.1.6 Verify the fuel oil transfer system
operates to automatically transfer fuel
oil from the storage tank to the day tank.

31 days

(continued)

PAI0 VERDE UNITS 1.2,3 3.8.1-7 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.7 -----------NOTE-
All DG starts may be preceded by an engine
prelube period followed by a warmup period
prior, to loading.

Verify each DG starts from standby
condition and achieves
a. In ~ 10 seconds. voltage ~ 3740 V and

frequency > 58.8 Hz; and
b. Steady state voltage ~ 3740 V and

~ 4580 V. and frequency ~ 59.7 Hz and
s 61.2 Hz.

184 days

SR 3.8.1.8 - -------NOTE-
This Surveillance shall not be performed in
MODE 1 or 2.

Verify manual transfer of AC power sources
from the normal offsite circuit to each
alternate offsite circuit.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.8.1-8 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.9 ----------NOTE-
This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

Verify each DG rejects a load greater than
or equal to its associated single largest
post-accident load. and:

a. Following load rejection. the
frequency is < 64.5 Hz:

b. Within 3 seconds f'ollowing load
rejection, the voltage is > 3740 V
and ~ 4580 V; and

c. Within 3 seconds following load
rejection, the frequency is
> 58.8 Hz and ~ 61.2 Hz.

18 months

SR 3.8.1.10 -NOTE
This Surveillance shall not be performed
in MODE 1 or 2.

Verify each DG does not trip. and voltage
is maintained s 6200 V during and following
a load rejection of ~ 4950 kW and
s 5500 k'W.

18 months

(continued)

PALO VERDE UNITS 1.2,3 3.8.1-9 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.11 ----------- NOTE
l. All DG starts may be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in MODE 1, 2, 3. or 4.

3. Momentary voltage and frequency
transients induced by load changes do
not invalidate this test.

Verify on an actual or simulated loss of
offsite power signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts and:

1. energizes permanently connected
loads in ~ 10 seconds.

energizes auto-connected
emergency loads through automatic
load sequencer,

maintains steady state voltage
> 3740 V and < 4580 V,

4. maintains steady state frequency
> 59.7 Hz and < 61.2 Hz, and

5. suppl i es permanently connected
and auto-connected emergency
loads for ~ 5 minutes.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.8.1-10 AMENDMENT NO. 117





AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.12 -- NOTES
1. All DG starts may be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

Verify on an actual or simulated Engineered
Safety Feature (ESF) actuation signal
(without a loss of offsite power) each
DG auto-starts and:

a. In ~ 10 seconds, achieves voltage
~ 3740 V and frequency ~ 58.8 Hz:

b. Achieves steady state voltage ~ 3740
and < 4580 V and frequency ~ 59.7 Hz
and < 61.2 Hz;

c. Operates for ~ 5 minutes
on standby (running unloaded);

d. Permanently connected loads remain
energized from the offsite power
system; and

e. Emergency loads are energized (auto-
connected through the automatic load
sequencer) from the offsite power
system.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.8.1-11 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.13 --------- NOTE---------
This Surveillance shall not be performed
in MODE 1 or 2.

Verify each DG automatic trip is bypassed
on actual or simulated loss of voltage
signal on the emergency bus concurrent with
an actual or simulated ESF actuation
signal except:

a. Engine overspeed:

b. Generator differential current:

c. Engine low lube oil pressure; and

d. Manual emergency stop trip.

18 months

(continued)

PALO VERDE UNITS 1.2,3 3.8.1-12 AMENDMENT NO. 117





AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8. 1. 14 ------NOTES-
1. Momentary transients outside the load

range do not invalidate this test.

2. This Surveillance shall not be
performed in MODE 1 or 2.

3. All DG starts may be preceded by an
engine prelube period followed by a
warmup period prior to loading.

4. DG loading may include gradual loading
as recommended by the manufacturer.

Verify each DG operates for ~ 24 hours:

a. For ~ 22 hours loaded > 4950 kW and
< 5500 kW: and

b. For the remaining hours (> 2) of the
test loaded ~ 5775 kW and s 6050 kW.

18 months

Continued

PALO VERDE UNITS 1.2,3 3.8.1-13 AMENDMENT NO. 117
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AC Sources —Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1. 15 - ---------------NOTES-
1. This Surveillance shall be performed

within 5 minutes of shutting down the
DG after the DG, loaded ~ 4950 kW and
~ 5500 kW, has operated > 2 hours or
until temperatures have stabilized.

Momentary transients outside of load
range do not invalidate this test.

2. All DG starts may be preceded by an
engine prelube period.

Verify each DG starts and achieves
a. In ~ 10 seconds. voltage ~ 3740 V and

frequency > 58.8 Hz: and

b. Steady state voltage > 3740 V and
~ 4580 V, and frequency ~ 59.7 Hz and
~ 61.2 Hz.

18 months

SR 3.8.1.16 - ----NOTE
This Surveillance shall not be performed in
MODE 1, 2, 3, or 4.

Verify each DG:

a. Synchronizes with offsite power source
while loaded with emergency loads upon
a simulated restoration of offsite
power;

b. Transfers loads to offsite power
source; and

c. Returns to ready-to-load operation.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.8.1-14 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.17 ----- NOTE
This Surveillance shall not be performed
in MODE 1, 2, 3, or 4.

Verify, with a DG operating in test mode
and connected to its bus, an actual or
simulated ESF actuation signal overrides
the test mode by:

a. Returning DG to ready-to-load
operation; and

b. Automatically energizing the emergency
load from offsite power.

18 months

SR 3.8.1. 18 -NOTE
This Surveillance shall not be per formed
in MODE 1, 2, 3, or 4.

Verify interval between each sequenced load
block is within + 1 second of design
interval for each automatic load sequencer.

18 months

(continued)

PALO VERDE UNITS 1,2.3 3.8.1-15 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIRBlENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.19 ---------NOTES
1. All DG starts may be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in NODE 1, 2. 3, or 4.

Verify on an actual or simulated loss of
offsite power signal in conjunction with an
actual or simulated ESF actuation signal:

a. De-energization of emergency buses:

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in ~ 10 seconds,

2. energizes auto-connected
emergency loads through load
sequencer,

3. achieves steady state voltage
> 3740 V and < 4580 V,

4. achieves steady state frequency
~ 59.7 Hz and ~ 61 ~ 2 Hz, and

5. supplies permanently connected
and auto-connected emergency
loads for > 5 minutes.

18 months

(continued)

PALO VERDE UNITS 1.2,3 3.8.1-16 AMENDMENT NO. 117
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AC Sources -Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.20 - -----------NOTES------
1. All DG starts may be preceded by an

engine prelube period.

2. This Surveillance shall not be
performed in MODE 1 or 2.

Verify, when started simultaneously, each
DG achieves
a. In ~ 10 seconds. voltage ~ 3740 V and

frequency > 58.8 Hz; and
b. Steady state voltage ~ 3740 V and

s 4580 V, and frequency > 59.7 Hz and
s 61.2 Hz.

10 years

PALO VERDE UNITS 1.2.3 3.8.1-17 AMENDMENT NO. 117





AC Sources -Shutdown
3.8.2

3 ' ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources -Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One circuit between the offsite transmission network and
the onsite Class 1E AC electrical power distribution
subsystem(s) required by LCO 3.8. 10, "Distribution
Systems Shutdown": and

b. One diesel generator (DG) capable of supplying one train
of the onsite Class lE AC electrical power distribution
subsystem(s) requi red by LCO 3.8. 10.

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

ACTIONS

-NOTE
In MODES 1, 2, 3, and 4. Required Actions A.2.3 and B.3 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required offsite
circuit inoperable.

------------NOTE-------------
Enter applicable Conditions
and Required Actions of
LCO 3.8. 10, with one required
train de-energized as a
result of Condition A.

A.1 Declare affected
required feature(s)
with no offsite power
available inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

Immedi ately

Immediately

(continued)

PALO VERDE UNITS 1.2.3 3.8.2-1 AMENDMENT NO. 117
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AC Sources -Shutdown
3.8.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TINE

A. (continued) A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to
restore required
offsite power circuit
to OPERABLE status.

Immedi ately

Immedi ately

Immedi ately

B. One required DG

inoperable.
B.1 Suspend CORE

ALTERATIONS~

AND

B.2 Suspend movement of
irradiated fuel
assemblies.

AND

B.3 Initiate action to
suspend operations
involving positive
reactivity additions.

AND

B.4 Initiate action to
restore required DG

to OPERABLE status.

Immediately

Immediately

Immediately

Immedi ately

PALO VERDE UNITS 1.2,3 3.8.2-2 AMENDMENT NO. 117
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AC Sources -Shutdown
3.8.2

SURVEILLANCE REQUIREHENTS

SURVEILLANCE FREQUENCY

SR 3.8.2.1 -----NOTE
The following SRs are not required to be
performed: SR 3.8.1.3, SR 3.8.1.6,
SR 3.8. 1.9 through SR 3.8.1.11. SR 3.8. 1.13
through SR 3.8.1. 16, and SR 3.8.1.18.

For AC sources required to be OPERABLE. the
SRs of Specification 3.8.1, "AC
Sources -Operating." except SR 3.8. 1.8,
SR 3.8.1.12, SR 3.8.1.17, SR 3.8.1.19 and
SR 3.8. 1.20, are applicable.

In accordance
with applicable
SRs

PALO VERDE UNITS 1,2.3 3.8.2-3 AHENDHENT NO. 117





Diesel Fuel Oil. Lube Oil. and Starting Air
3.8.3

3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

LCO 3.8.3 The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each requi red diesel
generator (DG).

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each DG.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more DGs with
fuel level
< 80K indicated fuel
level and ~ 71K
indicated fuel level
in storage tank.

A.l Restore fuel oil
level to within
limits.

48 hours

B. One or more DGs with
lube oil inventory
< 2.5 inches and) 1 inch visible in
the sightglass.

B. 1 Restore lube oil
inventory to within
limits.

48 hours

C. One or more DGs with
stored fuel oil total
particulates not
within limits.

C.1 Restore fuel oil
total particulates to
within limits.

7 days

(continued)
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Diesel Fuel Oil, Lube Oil. and Starting Air
3.8.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One or more DGs with
new fuel oil
roperties not within
imits.

D.l Restore stored fuel
oil properties to
within limits.

30 days

E. One or more DGs with a

required starting air
receiver pressure( 230 psig and ~ 185
pslg.

E.l Restore starting air
receiver pressure to
~ 230 psig.

48 hours

F. Required Action and
associated Completion
Time not met.

OR

One or more DGs with
diesel fuel oil, lube
oil, or starting air
subsystem inoperable
for reasons other than
Condition A, B, C, D,
or E.

F. 1 Declare associated DG

inoperable.
Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each fuel oil storage tank contains
~ 80K indicated fuel level.

31 days

(continued)

PALO VERDE UNITS 1,2,3 3 ' '-2 AMENDMENT NO. 117
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Diesel Fuel Oil. Lube Oil, and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.3.2 Veri fy lubricating oil inventory is
> 2.5 inches visible in the sightglass.

31 days

SR 3.8.3.3 Verify fuel oil properties of new and
stored fuel oil are tested in accordance
with, and maintained within the limits of.
the Diesel Fuel Oil Testing Program.

In accordance
with the Diesel
Fuel Oil
Testing Program

SR 3.8.3.4 Verify each DG starting air receiver
pressure is ~ 230 psig.

31 days

SR 3.8.3.5 Check for and remove accumulated water from
each fuel oil storage tank.

92 days

PALO VERDE UNITS 1,2,3 3.8.3-3 AMENDMENT NO. 117
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DC Sources -Oper ating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources -Operating

LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall
be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DC electrical
power subsystem
(exclusive of the
battery charger)
inoperable.

A. 1 Restore DC electrical
power subsystem to
OPERABLE status.

2 hours

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

B.l Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

C. Required DC electr ical
ower subsystem
attery charger

inoperable.

C.1

AND

Verify battery cell
parameters meet Table
3.8.6-1 category A
limits

C.2 Restore DC electrical
ower subsystem
attery charger to

OPERABLE status

1 hour

AND

Once per 8 hours
thereafter

24 hours

D. Required Action and
associated Completion
Time of Condition C

not met.

D.1 Declare associated
battery inoperable.

Immedi ately

PALO VERDE UNITS 1,2,3 3.8.4-1 AMENDMENT NO. 117
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is ~ 129 V
on float charge (low specific gravity
cells) or ~ 131 V on float charge (AT8T).

7 days

SR 3.8.4.2 Verify no visible corrosion at battery
terminals and connectors.

OR

Verify battery connection resistance is
~ 150E-6 ohms for inter-cell connections.
~ 150E-6 ohms for inter-rack connections.
< 150E-6 ohms for inter-tier connections.
and < 150E-6 ohms for terminal connections.

92 days

SR 3.8.4.3 Verify battery cells. cell plates. and
racks show no visual indication of physical
damage or abnormal deterioration that could
degrade battery performance.

18 months

SR 3.8.4.4 Remove visible terminal corrosion and
verify battery cell to cell and terminal
connections are clean, and are coated with
anti -corrosion material.

18 months

SR 3.8.4.5 Verify battery connection resistance is
~ 150E-6 ohms for inter-cell connections.
< 150E-6 ohms for inter-rack connections.
~ 150E-6 ohms for inter -tier connections.
and ~ 150E-6 ohms for terminal connections.

18 months

(continued)
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.6 ----- - - --NOTE-
This Surveillance shall not be performed in
MODE 1. 2, 3. or 4 on the charger credited
for OPERABILITY.

Verify each battery charger supplies
~ 400 amps for Batteries A and B and
> 300 amps for Batteries C and D at
~ 125 V for ~ 8 hours.

18 months

SR 3.8.4.7 -NOTES-
1. The battery performance discharge test

or the modified performance discharge
test in SR 3.8.4.8 may be performed in
lieu of the service test in
SR 3.8.4.7.

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

Verify battery capacity is adequate to
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test.

18 months

(continued)

PALO VERDE UNITS 1.2.3 3.8.4-3 AMENDMENT NO. 117
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DC Sources -Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 -----------NOTE--------------------
This Surveillance shall not be performed in
MODE 1, 2. 3. or 4.

Verify battery capacity is ~ 80X (low
specific gravity cells) or > 90K (ATILT) of
the manufacturer's rating when subjected to
a performance discharge test or a modified
performance discharge test.

60 months

AND

12 months when
battery shows
degradation or
has reached 85K
of the expected
life with
capacity( 100K of
manufacturer's
rating

AND

24 months when
battery has
reached 85K of
the expected
life with
capacity
~ 100K of
manufacturer's
rating

PALO VERDE UNITS 1,2,3 3.8.4-4 AMENDMENT NO. 117
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DC Sources -Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources -Shutdown

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support
the DC electrical power distribution subsystem(s) required
by LCO 3.8. 10, "Distribution Systems -Shutdown."

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

---------NOTE-
In MODES 1, 2, 3, and 4. Required Action A.2.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
DC electrical power
subsystems (exclusive
of the battery
charger) inoperable.

A. 1 Declare affected
required feature(s)
inoperable.

OR

A.2.1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel

assemblies'ND

Immedi ately

Immediately

Immedi ately

A.2.3 Initiate action to
suspend operations
involving positive
reactivity additions.

AND

Immediately

(continued)
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DC Sources —Shutdown
3.8.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate action to
restore required DC

electrical power
subsystems to
OPERABLE status.

Immedi ately

B. Required DC electrical
ower subsystem
attery charger

inoperable.

B. 1 Verify battery cell
parameters meet, Table
3.8.6-1 category A
limits.

AND

B.2 Restore DC electrical
power subsystem
battery charger to
OPERABLE status.

1 hour

AND

Once per 8 hours
thereafter

24 hours

C. Required Action and
associated Completion
Time of Condition B

not met.

C.1 Declare associated
battery inoperable.

Immedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 -NOTE
The following SRs are not requi red to be
performed: SR 3.8.4.6. SR 3.8.4.7, and
SR 3.8.4.8.

For DC sources required to be OPERABLE, the
following SRs are applicable:

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

In accordance
with applicable
SRs

PALO VERDE UNITS 1.2,3 3.8.5-2 AMENDMENT NO. 117
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6 Battery cell parameters for the Train A and Train B
batteries shall be within the limits of Table 3.8.6-1.

APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.

ACTIONS

- -------NOTE-
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries
with one or more
battery cell
parameters not within
Category A or B

limits.

A.l Veri fy pilot cells
electrolyte level and
float voltage meet
Table 3.8.6-1
Category C limits.

AND

A.2 Verify battery cell
arameters meet
able 3.8.6-1

Category C limits.

AND

A.3 Restore battery cell
par ameter s to
Category A and B

limits of
Table 3.8.6-1.

1 hour

24 hours

AND

Once per 7 days
thereafter

31 days

(continued)

PALO VERDE UNITS 1.2.3 3.8.6-1 AMENDMENT NO. 117
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Battery Cell Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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

OR

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 60'F.

OR

One or more batteries
with one or more
battery cell
parameters not within
Category C limits.

B. 1 Declare associated
battery inoperable.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet
Table 3.8.6-1 Category A limits.

7 days

(continued)

PALO VERDE UNITS 1.2.3 3.8.6-2 AMENDMENT NO. 117
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Battery Cell Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify battery cell parameters meet
Table 3.8.6-1 Category B limits.

92 days

AND

Once within
7 days after
battery
discharge( 105 V

AND

Once within
7 days after
battery
overcharge) 150 V

SR 3.8.6.3 Verify average electrolyte temperature of
representative cells is ~ 60'F.

92 days

PALO VERDE UNITS 1.2,3 3.8.6-3 AMENDMENT NO. 117
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page 1 of 2) (Low Specific Gravity Cells)
Battery Surveillance Requirements

PARAMETER

CATEGORY A:
LIMITS FOR EACH

DESIGNATED PILOT
CELL

CATEGORY 8:
LIMITS FOR EACH
CONNECTED CELL

CATEGORY C:
ALLOWABLE LIMITS

FOR EACH
CONNECTED CELL

Electrolyte Level > Minimum level
indication mark,
and ~ 4 inch
above maximum
leve] jndication
mark~a~

> Minimum level
indication mark,
and ~ 4 inch
above maximum
leve] indication
mark<a>

Above top of
plates, and not
overflowing

Float Voltage 2 2.13 V 2.13 V(d) > 2.07 V

Specific
Gravity<b)(c)

> 1.200 2 1.195

AND

Average of all
connected cells
2 1.205

Not more than
0.020 below
average
connected cells

AND

Average of all
connected cells
~ 1.195

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not requi red. however, when battery charging is ( 2 amps when on float
charge.

(c) A battery charging current of ( 2 amps when on float charge is
acceptable for meeting specific gravity limits following a battery
recharge, for a maximum of 7 days. When charging current is used to
satisfy specific gravity requi rements. specific gravity of each
connected cell shall be measured prior to expiration of the 7 day
allowance.

(d) Corrected for average electrolyte temperature.

PALO VERDE UNITS 1.2,3 3.8.6-4 AMENDMENT NO. 117
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page 2 of 2) (AT8T)
Battery Surveillance Requirements

PARAMETER

CATEGORY A:
LIMITS FOR EACH

DESIGNATED PILOT
CELL

CATEGORY B:
LIMITS FOR EACH
CONNECTED CELL

CATEGORY C:
ALLOWABLE LIMITS

FOR EACH
CONNECTED CELL

Electrolyte Level > Minimum level
indication mark,
and ~ ~r, inch
above maximum
leve] jndication
mark<ai

> Minimum level
indication mark,
and ~ r4 inch
above maximum
leve] jndication
mark<a>

Above top of
plates, and not
overflowing

Float Voltage ~ 2.18 V ~ 2.18 V(d) > 2.14 V

Specific
Gravity<b)(c)

2 1.290 > 1.280

AND

Average of all
connected cells
2 1.290

Not more than
0.020 below
average
connected cells

AND

Average of all
connected cells
> 1.280

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not requi red, however, when battery charging is < 2 amps when on float
charge.

(c) A battery charging current of ( 2 amps when on float charge is
acceptable for meeting specific gravity limits following a battery
recharge, for a maximum of 7 days. When charging current is used to
satisfy specific gravity requi rements, speci fic gravity of each
connected cell shall be measured prior to expiration of the 7 day
allowance.

(d) Corrected for average electrolyte temperature.

PALO VERDE UNITS 1,2,3 3.8.6-5 AMENDMENT NO. 117
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Inverters -Operating
3.8.7

3.8 ELECTRICAL POMER SYSTEMS

3.8.7 Inverters -Operating

LCO 3.8.7 The requi red Train A and Train B inver ters shall be
OPERABLE.

----------------NOTE
One inver ter may be disconnected from its associated DC bus
for ~ 24 hours to perform an equalizing charge on its
associated battery, provided:

a. The associated AC vital instrument bus is energized from
its Class 1E constant voltage source regulator; and

b. All other AC vital instrument buses are energized from
their associated OPERABLE inverters.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required inverter
inoperable.

A.1 ---------NOTE---------
Enter applicable
Conditions and
Required Actions of
LCO 3.8.9,
"Distribution
Systems - Operating"
with any vital
instrument bus
de-energized.

Restore inverter to
OPERABLE status.

24 hours

(continued)

PALO VERDE UNITS 1,2.3 3.8.7-1 AMENDMENT NO. 117
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Inver ters -Operating
3.8.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and
associated Completion
Time not met.

B.1 Be in MODE 3.

AND

B.2 Be in MODE 5.

6 hours

36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage, frequency,
and alignment to required AC vital
instrument buses.

7 days

PALO VERDE UNITS 1.2,3 3.8.7-2 AMENDMENT NO. 117
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Inverters -Shutdown
3.8.8

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 Inver ters —Shutdown

LCO 3.8.8 Required inverter(s) shall be OPERABLE to support the onsite
Class 1E AC vital instrument bus electrical power
distribution subsystem(s) required by LCO 3.8.10,
"Distribution Systems -Shutdown."

APPLICABILITY: MODES 5 and 6.
During movement of irradiated fuel assemblies.

ACTIONS

---------NOTE-
In MODES 1, 2, 3. and 4. Required Action A.2.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
inverters inoperable.

A. 1 Declare affected
required feature(s)
inoperable.

OR

A.2.1 Suspend CORE

ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

Immediately

Immedi ately

Immedi ately

A.2.3 Initiate action to
suspend operations
involving positive
reactivity additions.

AND

Immedi ately

(continued)

PALO VERDE UNITS 1,2,3 3.8.8-1 AMENDMENT NO. 117
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Inverters —Shutdown
3.8.8

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate action to
restore required
inverters to OPERABLE
status.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.8. 1 Verify correct inverter voltage. frequency,
and alignments to required AC vital
instrument buses.

7 days

PALO VERDE UNITS 1.2,3 3.8.8-2 AMENDMENT NO. 117
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Distr ibution Systems -Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems -Operating

LCO 3.8.9 Train A and Train B AC, DC, and AC vital instrument bus
electrical power distribution subsystems shall be OPERABLE.

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical
power distribution
subsystem inoperable.

A. 1 Restore AC electrical
power distribution
subsystem to OPERABLE
status.

8 hours

AND

16 hours from
discovery of
failure to meet
LCO

B. One AC vital
instrument bus
electrical power
distribution subsystem
inoperable.

B.l Restore AC vital
instrument bus
electrical power
distribution
subsystem to OPERABLE
status.

2 hours

AND

16 hours from
discovery of
failure to meet
LCO

(continued)

PALO VERDE UNITS 1.2,3 3.8.9-1 AMENDMENT NO. 117
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Distributi on Systems -Operating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One DC electrical
power distribution
subsystems inoperable.

C. 1 Restore DC electrical
power distribution
subsystem to OPERABLE
status.

2 hours

AND

16 hours from
discovery of
failure to meet
LCO

D. Required Action and
associated Completion
Time not met.

D.l Be in MODE 3.

AND

D.2 Be in MODE 5.

6 hours

36 hours

E. Two or more inoperable
distribution
subsystems that result
in a loss of safety
function.

E. 1 Enter LCO 3.0.3. Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and
voltage to required AC, DC, and AC vital
instrument bus electrical power
distribution subsystems.

7 days

PALO VERDE UNITS 1,2.3 3.8.9-2 AMENDMENT NO. 117
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Distribution Systems -Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8. 10 Distribution Systems -Shutdown

LCO 3.8.10 The necessary portion of AC. DC, and AC vital instrument bus
electrical power distribution subsystems shall be OPERABLE
to support equipment required to be OPERABLE.

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

NOTE
In MODES 1, 2. 3. and 4, Required Action A.2.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
AC, DC, or AC vital
instrument bus
electrical power
distribution
subsystems inoperable.

A. 1 Declare associated
supported requi red
feature(s)
inoperable.

OR

A.2. 1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assemblies.

AND

Immediately

Immedi ately

Immediately

A.2.3 Initiate action to
suspend operations
involving positive
reactivity additions.

AND

Immediately

(continued)

PALO VERDE UNITS 1,2,3 3.8.10-1 AMENDMENT NO. 117
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Distribution Systems - Shutdown
3.8.10

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate actions to
restore required AC,
DC, and AC vital
instrument bus
electrical power
distribution
subsystems to
OPERABLE status.

AND

A.2.5 Declare associated
required shutdown
cooling subsystem(s)
inoperable and not in
operation.

Immediately

Immedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8. 10. 1 Verify correct breaker alignments and
voltage to required AC, DC, and AC vital
instrument bus electrical power
distribution subsystems.

7 days

PALO VERDE UNITS 1.2.3 3.8.10-2 AMENDMENT NO. 117
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Boron Concentration
3.9.1

3. 9 REFUELING OPERATIONS

3.9. 1 Boron Concentration

LCO 3.9.1 Boron concentrations of the Reactor Coolant System and the
refueling canal shall be maintained within the limit
specified in the COLR.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Boron concentration
not within limit.

A.1 Suspend CORE
ALTERATIONS.

AND

A.2 Suspend positive
reactivity additions.

AND

A.3 Initiate action to
restore boron
concentration to
within limit.

Immediately

Immedi ately

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Ver ify boron concentration is within the
limit specified in the COLR.

72 hours

PALO VERDE UNITS 1,2,3 3.9.1-1 AMENDMENT NO. 117
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Nuclear Instrumentation
3.9.2

3. 9 REFUELING OPERATIONS

3.9.2 Nuclear Instrumentation

LCO 3.9.2 Two startup range monitors (SRMs) shall be OPERABLE.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required SRM

inoperable.
A.l Suspend CORE

ALTERATIONS.

AND

A.2 Suspend positive
reactivity additions.

Immediately

Immedi ately

B. Two required SRMs

inoperable;
B.l

AND

Initiate action to
restore one SRM to
OPERABLE status.

Immedi ately

B.2 Perform SR 3.9.1.1. 4 hours

AND

Once per
12 hours
thereafter

PALO VERDE UNITS 1,2,3 3.9.2-1 AMENDMENT NO. 117
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Nuclear Instrumentation
3.9.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.9.2.2 - -----------NOTE-
Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months

PALO VERDE UNITS 1,2,3 3.9.2-2 AMENDMENT NO. 117
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Containment Penetrations
3.9.3

3. 9 REFUELING OPERATIONS

3.9.3 Containment Penetrations

LCO 3.9.3 The containment penetrations shall be in the following
status:

a. The equipment hatch closed and held in place by four
bolts;

b. One door in each air lock closed; and

c. Each penetration providing direct access from the
containment atmosphere to the outside atmosphere either:

1. closed by a manual or automatic isolation valve,
blind flange, or equivalent. or

2. capable of'eing closed by an OPERABLE Containment
Purge and Exhaust Isolation System.

APPLICABILITY: During CORE ALTERATIONS,
During movement of irradiated fuel assemblies within

containment.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more
containment
penetrations not in
required status.

A.1 Suspend CORE

ALTERATIONS.

AND

A.2 Suspend movement of
irradiated fuel
assemblies within
containment.

Immedi ately

Immedi ately

PALO VERDE UNITS 1.2.3 3.9.3-1 AMENDMENT NO. 117
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Containment Penetrations
3.9.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.3.1 Verify each required containment
penetration is in the required status.

7 days

SR 3.9.3.2 Verify each required containment purge and
exhaust valve actuates to the isolation
position on an actual or simulated
actuation signal.

18 months

PALO VERDE UNITS 1.2,3 3.9.3-2 AHENDNENT NO. 117
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SDC and Coolant Circulation —High Water Level
3.9.4

3. 9 REFUELING OPERATIONS

3.9.4 Shutdown Cooling (SDC) and Coolant Circulation-High Water Level

LCO 3.9.4 One SDC loop shall be OPERABLE and in operation.

----------------NOTE-
The required SDC loop may be removed from operation for
~ 1 hour per 8 hour period, provided no operations are
permitted that would cause reduction of the Reactor Coolant
System boron concentration.

APPLICABILITY: MODE 6 with the water level ~ 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDC loop requirements
not met.

A.l Suspend operations
involving a reduction
in reactor coolant
boron concentration.

AND

A.2 Suspend loading
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to
satisfy SDC loop
requirements.

AND

Immediately

Immedi ately

Immediately

(continued)

PALO VERDE UNITS 1,2,3 3.9.4-1 AMENDMENT NO. 117
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SDC and Coolant Circulation-High Water Level
3.9.4

ACTIONS

CONDITION

A. (continued)

REQUIRED ACTION

A.4 Close all containment
penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

COMPLETION TIME

4 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify one SDC loop is operable and in
operation.

12 hours

PALO VERDE UNITS 1,2.3 3.9.4-2 AMENDMENT NO. 117
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SDC and Coolant Circulation —Low Water Level
3.9.5

3. 9 REFUELING OPERATIONS

3.9.5 Shutdown Cooling (SDC) and Coolant Circulation —Low Water Level

LCO 3.9.5 Two SDC loops shall be OPERABLE. and one SDC loop shall be
in operation.

---------------NOTE
The required SDC loop may be removed from operation for
~ 1 hour per 8 hour period. provided no operations are
permitted that would cause reduction of the Reactor Coolant
System boron concentration.

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor
vessel flange.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One SDC loop
inoperable.

A.1

OR

Initiate action to
restore SDC loop to
OPERABLE status.

Immedi ately

A.2 Initiate action to
establish ~ 23 ft of
water above the top
of reactor vessel
flange.

Immediately

PALO VERDE UNITS 1,2,3 3.9.5-1 AMENDMENT NO. 117
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SDC and Coolant Circulation-Low Water Level
3.9.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. No SDC loop OPERABLE
or in operation.

B.l Suspend operations
involving a
reduction in reactor
coolant boron
concentration.

AND

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

AND

B.3 Close all
containment
penetrations
providing direct
access from
containment
atmosphere to
outside atmosphere.

Immediately

Immediately

4 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.5.1 Verify required SDC loops are OPERABLE and
one SDC loop is in operation.

12 hours

SR 3.9.5.2 Verify correct breaker alignment and
indicated power available to the required
SDC pump that is not in operation.

7 days

PALO VERDE UNITS 1.2.3 3.9.5-2 AMENDMENT NO. 117
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Refueling Water Level-Fuel Assemblies
3.9.6

3. 9 REFUELING OPERATIONS

3.9.6 Refueling Water Level-Fuel Assemblies

LCO 3.9.6 Refueling water level shall be maintained > 23 ft above the
top of the reactor vessel flange.

APPLICABILITY: During movement of fuel assemblies within containment when
either the fuel assemblies being moved or the fuel
assemblies seated within the reactor vessel are
irradiated.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refueling water level
not within limit.

A. 1 Suspend movement of
fuel assemblies
within containment.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify refueling water level is > 23 ft
above the top of reactor vessel flange.

24 hours

PALO VERDE UNITS 1,2,3 3.9.6-1 AMENDMENT NO. 117
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Refueling Water Level-CEAs
3.9.7

3. 9 REFUELING OPERATIONS

3.9.7 Refueling Water Level-CEAs

LCO 3.9.7 Refueling water level shall be maintained > 23 ft above the
top of irradiated fuel assemblies seated within the reactor
vessel.

APPLICABILITY: During movement of CEAs within the reactor vessel, when the
fuel assemblies seated within the reactor vessel are
irradiated.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refueling water level
not within limit.

A.1 Suspend movement of
CEAs within the
reactor vessel.

Immedi ately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.7.1 Verify refueling water level is ~ 23 ft
above the top of irradiated fuel assemblies
seated within the reactor vessel.

24 hours

PALO VERDE UNITS 1,2.3 3.9.7-1 AMENDMENT NO. 117





Design Features
4.0

4. 0 DESIGN FEATURES

4. 1 Site Location

The Palo Verde Nuclear Generating Station is located in Maricopa County.
Arizona, approximately 50 miles west of the Phoenix metropolitan area.
The site is comprised of'pproximately 4,050 acres. Site elevations
range from 890 feet above mean sea level at the southern boundary to
1,030 feet above mean sea level at the northern boundary. The minimum
distance from a containment building to the exclusion area boundary is
871 meters.

4.2 Reactor Core

4.2. 1 Fuel Assemblies

The reactor shall contain 241 fuel assemblies. Each assembly
shall consist of' matrix of Zircaloy or ZIRLO fuel rods with aninitial composition of natural or slightly enriched uranium
dioxide (UO ) as fuel material. Limited substitutions of
zirconium alloy or stainless steel filler rods for fuel rods, in
accordance with approved applications of fuel rod configurations,
may be used. Fuel assemblies shall be limited to those fuel
designs that have been analyzed with applicable NRC staff approved
codes and methods and shown by tests or analyses to comply with
all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be
placed in nonlimiting core regions. Other cladding material may be
used with an approved exemption.

4.2.2 Control Element Assemblies

The reactor core shall contain 76 full length and 13 part length
control element assemblies (CEAs). The control material shall be
boron carbide with Inconel Alloy 625 used as a wear absorber over
a portion of the part length control element assemblies as
approved by the NRC.

PALO VERDE UNITS 1,2.3 4.0-1
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Design Features
4.0

4.0 DESIGN FEATURES (continued)

4.3 Fuel Storage

4.3.3 ~Citi ttt
4.3. 1. 1 The spent fuel storage racks are designed and shall be

maintained with:

Fuel assemblies having a maximum radially averaged
U-235 enrichment of 4.30 weight percent;

k « ~ 0.95 if fully flooded with unborated water,
wffich includes an allowance for uncertainties as
described in Section 9.1 of the UFSAR;

C. A nominal 9.5 inch center-to-center distance
between adjacent storage cell locations.

Region 1: Fuel shall be stored in a checkerboard
(two-out-of-four) storage pattern. Fuel that
qualifies to be stored in Regions 1, 2. or 3 in
accordance with Figure 3.7.17-1, may be stored in
Region 1.

Region 2: Fuel shall be stored in a three-out-of-
four storage pattern. Fuel that qualifies to be
stored in Regions 2 or 3. in accordance with Figure
3.7. 17-1, may be stored in Region 2.

Region 3: Fuel shall be stored in a four-out-of-
four storage pattern. Only fuel that qualifies to
be stored in Region 3, in accordance with Figure
3.7.17-1. shall be stored in Region 3.

4.3. 1.2 The new fuel storage racks are designed and shall be
maintained with:

Fuel assemblies having a maximum radially averaged
U-235 enrichment of 4.30 weight percent;

k « ~ 0.95 if fully flooded with unborated water,
wEsch includes an allowance for uncer tainties as
described in Section 9. 1 of the UFSAR;

(continued)
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Design Features
4.0

4. 0 DESIGN FEATURES (continued)

k,« ~ 0.98 if moderated by aqueous foam. which
includes an allowance for uncertainties as
described in Section 9.1 of the UFSAR; and

A nominal 17 inch center to center distance between
fuel assemblies placed in the storage racks.

4.3.2 Drai~a<re

The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation
137 feet - 6 inches.

4.3.3 ~Ca acit

The spent fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than 1329 fuel
assemblies.

PALO VERDE UNITS 1.2,3 4.0-3 AMENDMENT NO. 117
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Responsibi 1 ity
5.1

5. 0 ADMINISTRATIVE CONTROLS

5.1 Responsibility

5.1.1

5.1.2

The Department Leader, Operations shall be responsible for overall
unit operation and shall delegate in writing the succession to
this responsibility during his absence.

The Department Leader, Operations or his designee shall approve,
prior to implementation. each proposed test. experiment or
modification to systems or equipment that affect nuclear safety.

The Control Room Supervisor (CRS) shall be responsible for the
control room command function. During any absence of the CRS from
the control room while the unit is in MODE 1, 2, 3, or 4, an
individual with an active Senior Reactor Operator (SRO) license
shall be designated to assume the control room command function.
During any absence of the CRS from the control room while the unit
is in MODE 5 or 6, an individual with an active SRO license or
Reactor Operator license shall be designated to assume the control
room command function.

PALO VERDE UNITS 1,2,3 5.0-1 AMENDMENT NO. 117
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Organization
5.2

5. 0 ADMINISTRATIVECONTROLS

5. 2 Organization

5.2.1 Onsite and Offsite Or ani zations

Onsite and offsite organizations shall be established for unit
operation and corporate management, respectively. The onsite and
offsite organizations shall include the positions for activities
affecting safety of the nuclear power plant.

a. Lines of authority, responsibility, and communication shall
be defined and established throughout highest management
levels, intermediate levels. and all operating organization
positions. These relationships shall be documented and
updated, as appropriate, in organization charts. functional
descriptions of departmental responsibilities and
relationships, and job descriptions for key personnel
positions, or in equivalent forms of documentation. These
requirements shall be documented in the UFSAR;

b. The Vice President, Nuclear Production shall be responsible
for overall safe operation of the plant and shall have
control over those onsite activities necessary for safe
operation and maintenance of the plant;

c. The Senior Vice President, Nuclear shall have corporate
responsibility for overall plant nuclear safety and shall
take any measures needed to ensure acceptable performance of
the staff in operating, maintaining. and providing technical
support to the plant to ensure nuclear safety; and

d. The individuals who train the operating staff, carry out
health physics, or perform quality assurance functions may
report to the appropriate onsite manager; however, these
individuals shall have sufficient organizational freedom to
ensure their independence from operating pressures.

5 '.2 Unit Staff

The unit staff organization shall include the following:

a. A non-licensed operator shall be assigned to each reactor
containing fuel and an additional non-licensed operator

(continued)
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Organization
5.2

5.2 Organization

5.2.2 Unit Staff (continued)

shall be assigned for each control room from which a reactor
is operating in MODES 1, 2, 3, or 4.

Shift crew composition shall meet the requirements
stipulated herein and in 10 CFR 50.54(m). Shift crew
composition may be less than the minimum requirement of
10 CFR 50.54(m)(2)(i) and 5.2.2.a and 5.2.2.f for a period
of time not to exceed 2 hours in order to accommodate
unexpected absence of on-duty shift crew members provided
immediate action is taken to restore the shift crew
composition to within the minimum requirements.

A Radiation Protection Technician shall be on site when fuel
is in the reactor. The position may be vacant for not more
than 2 hours. in order to provide for unexpected absence,
provided immediate action is taken to fill the required
position.

Administrative procedures shall be developed and implemented
to limit the working hours of unit staff who perform
safety related functions (e.g., licensed SROs, licensed ROs,
radiation protection technicians, auxiliary operators, and
key maintenance personnel).

The controls shall include guidelines on working hours that
ensure adequate shift coverage shall be maintained without
routine heavy use of overtime.

Any deviation from the working hour guidelines shall be
authorized in advance by personnel at the Director level or
designees, in accordance with approved administrative
procedures and with documentation of the basis for granting
the deviation.

Controls shall be included in the procedures such that
individual overtime shall be reviewed monthly by these
authorized individuals or designees to ensure that excessive
hours have not been assigned. Routine deviation from the
above guidelines is not authorized.

(continued)
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Organization
5.2

5.2 Organization

5.2.2 Unit Staff (continued)

e. The Operations Department Leader or Operations Supervisor
shall hold an SRO license.

The Shift Technical Advisor (STA) shall provide advisory
technical support to the Shift Hanager in the areas of
thermal hydraulics, reactor engineering, and plant analysis
with regard to the safe operation of the unit. In addition,
the STA shall meet the qualifications specified by the
Commission Policy Statement on Engineering Expertise on
Shift.

PALO VERDE UNITS 1,2.3 5.0-4 AMENDMENT NO. 117
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Unit Staff Qualifications
5.3

5. 0 ADMINISTRATIVECONTROLS

5.3 Unit Staff Qualifications

5.3.1

5.3.2

Each member of the unit staff shall meet or exceed the minimum
qualifications of Regulatory Guide 1.8, September 1975 and
ANSI/ANS 3. 1-1978, except the Director, Site Radiation Protection
shall meet or exceed the qualification of Regulatory Guide 1.8,
September 1975, and the Shift Technical Advisor shall have a
bachelor 's degree or equivalent in a scientific or engineering
discipline with specific training in plant design and plant
operating characteristics. including transients and accidents.

For the purpose of 10 CFR 55.4, a licensed senior reactor
operation (SRO) and a licensed reactor operator (RO) are those
individuals who. in addition to meeting the requirements of
TS 5.3. 1, perform the functions described in 10 CFR 50.54(m).

PALO VERDE UNITS 1,2.3 5.0-5 AMENDMENT NO. 117
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Procedures
5.4

5. 0 ADMINISTRATIVECONTROLS

5.4 Procedures

5.4.1 Written procedures shall be established, implemented. and
maintained covering the following activities:

a. The applicable procedures recommended in Regulatory
Guide 1.33, Revision 2. Appendix A, February 1978;

b. The emergency operating procedures required to implement the
requirements of NUREG-0737 and to NUREG-0737, Supplement 1,
as stated in Generic Letter 82-33;

c. Quality assurance for effluent and environmental monitoring;

d. Fire Protection Program implementation: and

e. All programs specified in Specification 5.5.

f. Modification of core protection calculator (CPC) addressable
constants. These procedures shall include provisions to
ensure that sufficient margin is maintained in CPC type I
addressable constants to avoid excessive operator
interaction with CPCs during reactor oper ation.

Modifications to the CPC software (including changes of
algorithms and fuel cycle specific data) shall be per formed
in accordance with the most recent version of "CPC
Protection Algorithm Software Change Procedure,"
CEN-39(A)-P, which has been determined to be applicable to
the facility. Additions or deletions to CPC addressable
constants or changes to addressable constant software limit
values shall not be implemented without prior NRC approval.

PALO VERDE UNITS 1.2.3 5.0-6 AMENDMENT NO. 117
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Programs and Manuals
5.5

5. 0 ADMINISTRATIVE CONTROLS

5.5 Programs and Manuals

The following programs shall be established, implemented, and maintained.

5.5. 1 Offsite Dose Calculation Manual ODCM

a. The ODCH shall contain the methodology and parameters used
in the calculation of'ffsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation
of gaseous and liquid effluent monitoring alarm and trip
setpoints. and in the conduct of the radiological
environmental monitoring program; and

b. The ODCM shall also contain the radioactive effluent
controls and radiological environmental monitoring
activities and descriptions of the information that should
be included in the Annual Radiological Environmental
Operating, and Radioactive Effluent Release Reports required
by Specification 5.6.2 and Specification 5.6.3.

Licensee initiated changes to the ODCH:

a. Shall be documented and records of reviews performed shall be
retained. This documentation shall contain:

1. Sufficient information to support the change(s)
together with the appropriate analyses or evaluations
justifying the change(s),

2. A determination that the change(s) maintain the levels
of radioactive effluent control required by
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and
10 CFR 50, Appendix I, and not adversely impact the
accuracy or reliability of effluent, dose. or setpoint
calculations;

b. Shall become effective after the approval of the Director,
Site Chemistry; and

c. Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODCH as a part of or concurrent
with the Radioactive Effluent Release Report for the period
of the report in which any change in the ODCH was made.
Each change shall be identified by markings in the margin of

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.1 Offsite Dose Calculation Manual ODCM (continued)

the affected pages, clearly indicating the area of the page
that was changed, and shall indicate the date (i.e., month
and year) the change was implemented.

5.5.2 Primar Coolant Sources Outside Containment

This program provides controls to minimize leakage from those
portions of systems outside containment that could contain highly
radioactive fluids during a serious transient or accident to
levels as low as practicable. The systems include recirculation
portion of the high pressure injection system, the shutdown
cooling portion of the low pressure safety injection system, the
post-accident sampling subsystem of the reactor coolant sampling
system, the containment spray system, the post-accident sampling
return piping of the radioactive waste gas system, the
post-accident sampling return piping of the liquid radwaste
system, and the post-accident containment 'atmosphere sampling
piping of the hydrogen monitoring subsystem. The program shall
include the following:

a. Preventive maintenance and periodic visual inspection
requirements: and

b. Integrated leak test requirements for each system at
refueling cycle intervals or less.

5.5.3 Post Accident Sam lin
This program provides controls that ensure the capability to
obtain and analyze reactor coolant. radioactive gases, and
particulates in plant gaseous effluents and containment atmosphere
samples under accident conditions. The program shall include the
following:

a. Training of personnel;

b. Procedures for sampling and analysis; and

c. Provisions for maintenance of sampling and analysis
equipment.

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.4 Radioactive Effluent Controls Pro ram

This program conforms to 10 CFR 50.36a for the control of
radioactive effluents and for maintaining the doses to members of
the public from radioactive effluents as low as reasonably
achievable. The program shall be contained in the ODCM, shall be
implemented by procedures, and shall include remedial actions to
be taken whenever the program limits are exceeded. The program
shall include the following elements:

a. Limitations on the functional capability of radioactive
liquid and gaseous monitoring instrumentation including
surveillance tests and setpoint determination in accordance
with the methodology in the ODCM;

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unr estricted areas,
conforming to 10 times the concentration values in
Appendix B, Table 2, Column 2 to 10 CFR 20.1001-20.2402;

c. Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with
the methodology and parameters in the ODCH;

d. Limitations on the annual and quarterly doses or dose
commitment to a member of the public from radioactive
materials in liquid effluents released from each unit to
unrestricted areas, conforming to 10 CFR 50, Appendix I;

e. Determination of cumulative and projected dose contributions
from radioactive effluents for the current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODCH at least every 31 days;

f. Limitations on the functional capability and use of the
liquid and gaseous effluent treatment systems to ensure that
appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses in a
period of 31 days would exceed 2C of the guidelines for the
annual dose or dose commitment. conforming to 10 CFR 50,
Appendix I;

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.4

5.5.5

5.5.6

Radioactive Effluent Controls Pro ram (continued)

Limitations on the dose rate resulting from radioactive
material released in gaseous effluents from the site to areas
at or beyond the site boundary;

1. For noble gases: less than or equal to a dose rate of
500 mrems/yr to the total body and less than or equal to
a dose rate of 3000 mrems/yr to the skin, and

2. For iodine-131, iodine-133, tritium, and for all
radionuclides in particulate form with half'-lives greater
than 8 days: less than or equal to a dose rate of
1500 mrems/yr to any organ;

Limitations on the annual and quarterly air doses resulting
from noble gases released in gaseous effluents from each unit
to areas beyond the site boundary. conforming to 10 CFR 50,
Appendix I;
Limitations on the annual and quarter ly doses to a member of
the public from iodine-131. iodine-133, tritium. and all
radionuclides in particulate form with half lives ) 8 days
in gaseous effluents released from each unit to areas beyond
the site boundary, conforming to 10 CFR 50, Appendix I; and

Limitations on the annual dose or dose commitment to any
member of the public beyond the site boundary due to releases
of radioactivity and to radiation from uranium fuel cycle
sources. conforming to 40 CFR 190.

Com onent C clic or Transient Limit

This program provides controls to track the UFSAR Section 3.9. 1. 1
cyclic and transient occurrences to ensure that components are
maintained within the design limits.

Pre-Stressed Concrete Containment Tendon Surveillance Pro ram

This program provides controls for monitoring any tendon
degradation in pre-stressed concrete containments, including
effectiveness of its corrosion protection medium. to ensure
containment structural integrity. The program shall include
baseline measurements prior to initial operations. The Tendon
Surveillance Program, inspection frequencies, and acceptance
criteria shall be in accordance with Regulatory Guide 1.35,
as described in Section 1.8 of the UFSAR.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Tendon Surveillance Program inspection frequencies.

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.7 Reactor Coolant Pum Fl heel Ins ection Pro ram

This program shall provide for the inspection of each reactor
coolant pump flywheel per the recommendations of regulatory
position c.4.b of Regulatory Guide 1. 14, Revision 0. October 1971.

5.5.8 Inservice Testin Pro ram

This program provides controls for inser vice testing of ASME Code
Class l. 2, and 3 components including applicable supports. The
program shall include the following:

a. Testing frequencies specified in Section XI of the ASME
Boiler and Pressure Vessel Code and applicable Addenda as
follows:

ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for
inseryice testing
acti vities

Weekly
Monthly
Quarterly or every

3 months
Semiannually or

every 6 months
Every 9 months
Yearly or annually
Biennially or every

2 years

Required Frequencies
for performing inservice
testin activities

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

At least once per 92 days

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

At least once per 731 days

b. The provisions of SR 3.0.2 are applicable to the above
required Frequencies f'r performing inser vice testing
activities;

c. The provisions of SR 3.0.3 are applicable to inservice
testing activities: and

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

(continued)
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Programs and Manuals
5.5

5.5 Progr ams and Manuals (continued)

5.5.9 Steam Generator SG Tube Surveillance Pro ram

This program provides controls for the Inservice Inspection of
steam generator tubes to ensure that structural integrity of this
portion of the RCS is maintained. The program shall include the
following:

5.5.9. 1 Steam Generator Sam le Selection and Ins ection - Each steam
generator shall be determined OPERABLE during shutdown by
selecting and inspecting at least the minimum number of'team
generator s specified in Table 5.5.9-1.

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

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

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

l. All nonplugged tubes that previously had detectable wall
penetrations (greater than 20X).

2. Tubes in those areas where experience has indicated
potential problems.

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

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

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

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

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

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

C~ate or

C-1

Ins ection Results

Less than 5K of the total tubes inspected are
degraded tubes and none of the inspected
tubes are defective.
One or more tubes, but not more than lK of
the total tubes inspected are defective, or
between 5K and lOX of the total tubes
inspected are degraded tubes.

More than lOX of the total tubes inspected
are degraded tubes or more than 1X of the
inspected tubes are defective.

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

C-2

C-3

5.5.9.2 Steam Generator Tube Sam le Selection and Ins ection (continued)

5.5 ~ 9.3 Ins ection Fre uencies - The above required inservice inspections
of'team generator tubes shall be per formed at the following
frequencies:

The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months of
initial criticality. Subsequent inservice inspections shall
be performed at intervals of not less than 12 nor more than
24 calendar months after the previous inspection.* If two
consecutive inspections following service under AVT
conditions, not including the preservice inspection, result

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.9.3 Ins ection Fre uencies (continued)

in all inspection results falling into the C-1 category orif two consecutive inspections demonstrate that previously
observed degradation has not continued and no additional
degradation has occurred, the inspection interval may be
extended to a maximum of once per 40 months.

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

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

1. Primary-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of
the limits of Specification 3.4. 14.

2. A seismic occurrence greater than the Operating Basis
Earthquake.

3. A loss-of-coolant accident requi ring actuation of the
engineered safeguards.

4. A main steam line or feedwater line break.

5.5.9.4 Acce tance Criteria

As used in this Specification

1. ~lf ti * pti t th di
finish, or contour of a tube from that required by
fabrication drawings or specifications. Eddy-current
testing indications below 20K of the nominal tube wall
thickness, if detectable, may be considered as
imperfections.

(continued)
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Programs and Hanuals
5.5

5.5 Programs and Hanuals (continued)

5.5.9.4 Acce tance Criteria (continued)

t.~hdtv' -idd ttg. tg
wear, or general corrosion occurring on either inside
or outside of a tube.

b.h~ddth tb tiigip 2 ti
greater than or equal to 20K of the nominal wall
thickness caused by degradation.

4. ~gh dt th p tg 6th tb
thickness affected or removed by degradation.

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

6. ~PT i I-i it th ip 2 ti dpth t.
beyond which the tube shall be removed from service and
is equal to 40K of the nominal tube wall thickness.

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

g. ~Tb 2 ti i p ti 2th t
generator tube from the point of entry (hot leg side)
completely around the U-bend to the top support of the
cold leg.

9. Preservice Ins ection means an inspection of the full
length of each tube in each steam generator performed
by eddy current techniques prior to service to
establish a baseline condition of the tubing. This
inspection was performed prior to the field hydrostatic
test and prior to initial POWER OPERATION using the
equipment and techniques expected to be used during
subsequent inservice inspections.

b. The steam generator shall be determined OPERABLE after
completing the corresponding actions (plug all tubes
exceeding the plugging limit and all tubes containing
through-wall cracks) requi red by Table 5.5.9-2.

(continued)
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TABLE 5.5.9-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No Yes

No. of Steam Generators per Unit Two Two

First Inservice Inspection All One

Second 5 Subsequent Inservice Inspection One* One*

TABLE NOTATION

*The inservice inspection may be limited to one steam generator on a rotating schedule encompassing 3 N X of
the tubes (where N is the number of steam generators in the plant) if the results of the first or previous
inspections indicate that all steam generators are performing in a like manner. Note that under some
circumstances, the operating conditions in one or more steam generators may be found to be more severe than
those in other steam generators. Under such circumstances the sample sequence shall be moditied to inspect
the most severe conditions.
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1ST SAMPLE INSPECTION

TABLE 5.5.9-2
STEAM GENERATORS TUBE INSPECTION

2NO SAMPLE INSPECTION 3RO SAMPLE INSPECTION

Sam le Size

A minimum of
S Tubes per S.G

Resul t
C-1

C-2

C-3

Action Re uired

Hone

Plug defective tubes
and inspect additional
2S tubes in this S.G.

Inspect all tubes in
this S.G.. plug
defective tubes and
inspect 2S tubes in
each other S.G.

Notification to NRC

pursuant to 550.72
(b)(2) of 10 CFR
Part 50

Result

N.A.

C-1

C-2

C-3

All other S.G.s
are C-1

Some S.G.s C-2
but no
additional S.G.
are C-3

Additional S.G.
is C-3

Action Re uired

Hone

Plug defective
tubes and inspect
additional 4S
tubes in this
S.G.

Perform action
for C-3 result of
first sam le

Hone

Perform action
for C-2 result of
second sample

Inspect all tubes
in each S.G. and
plug defective
tubes.
Notification to
NRC pursuant to
550.72 (b)(2) of
10 CFR Part 50

Result

N.A.

C-1

C-2

C-3

N.A.

N.A.

N.A.

Action Re uired

None

N.A.

N.A.

N.A.

Plug defective
tubes

Perform action
for C-3 result of
first sam le

s = 3
+ a Where N is the number of steam generators in the unit. and n is the number of steam generators

inspected during an inspection.
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.10 Secondar Water Chemistr Pro ram

This program provides controls for monitoring secondary water
chemistry to inhibit SG tube degradation and low pressure turbine
disc stress corrosion cracking. The program shall include:

a. Identification of a sampling schedule for the critical
variables and control points for these variables;

b. Identification of the procedures used to measure the values
of the critical variables;

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

d. Procedures for the recording and management of data;

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

f. A procedure identifying the authority responsible for the
interpretation of the data and the sequence and timing of
administrative events, which is required to initiate
corrective action.

5.5.11 Ventilation Filter Testin Pro ram VFTP

A program shall be established to implement the following required
testing of Engineered Safety Feature (ESF) filter ventilation
systems at the frequencies specified in Regulatory Guide 1.52,
Revision 2. and in accordance with Regulatory Guide 1.52,
Revision 2 and ANSI N510-1980 at the system flowrate specified
below + 10K.

a. Demonstrate for each of the ESF systems that an inplace test
of the high efficiency particulate air (HEPA) filters shows
a penetration and system bypass ~ 1.0 X when tested in
accordance with Regulatory Guide 1.52, Revision 2, and ANSI
N510-1980, at the system flowrate specified as follows
+ 10K:

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.11 Ventilation Filter Testin Pro ram VFTP (continued)

ESF Ventilation S stem

Control Room Essential Filtration
System (CREFS)

Engineered Safety Feature (ESF)
Pump Room Exhaust Air Cleanup
System (PREACS)

Flowrate

28,600 CFM

6,000 CFH

C.

Demonstrate for each of the ESF systems that an inplace test
of the charcoal adsorber shows a penetration and system
bypass ~ 1.0 X when tested in accordance with Regulatory
Guide 1.52, Revision 2, and ANSI N510-1980 at the system
flowrate specified as f'ollows + 10K:

ESF Ventilation S stem Flowrate
CREFS

ESF PREACS

28,600 CFH

6.000 CFH

Demonstrate for each of the ESF systems that a laboratory
test of a sample of the charcoal adsorber, when obtained as
described in Regulatory Guide 1.52. Revision 2. and ANSI
N510-1980 shows the methyl iodide penetration less than the
value specified below when tested in accordance with
ASTH D3803-1979 at a temperature of 80'C + 0.5'C and greater
than or equal to the relative humidity specified as follows:

ESF Ventilation S stem Penetration RH

CREFS s 1.0X 70K

ESF PREACS s 1.0X 70K

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.11 Ventilation Filter Testin Pro ram VFTP (continued)

d. For each of the ESF systems, demonstrate the pressure drop
across the combined HEPA filters. the prefilters, and the
charcoal adsorbers is less than the value specified below
when tested in accordance with Regulatory Guide 1.52,
Revision 2, and ANSI N510-1980 at the system flowrate
specified as follows + 10K:

ESF Ventilation S stem

CREFS

ESF PREACS

Delta P Flowrate

8.4 inches water gauge 28,600 CFH

8.4 inches water gauge 6,000 CFH

Demonstrate that the heaters for each of the ESF systems
dissipate the following specified value when tested in
accordance with ANSI N510-1980:

ESF Ventilation S stem Wattacae

ESF PREACS ) 19kW

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

5.5.12 Ex losive Gas and Stora e Tank Radioactivit Honitorin Pro ram

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

(continued)
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5.5 Pr ograms and Manuals (continued)

5.5.12
IV

Ex losive Gas and Stora e Tank Radioactivit Monitorin Pro ram
(continued)

The program shall include:

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

b. A surveillance program to ensure that the quantity of
radioactivity contained in each gas storage tank is less
than the amount that would result in a whole body exposure
of > 0.5 rem to any individual in an unrestricted area. in
the event of an uncontrolled release of the tanks'ontents;
and

A surveillance program to ensure that the quantity of
radioactivity contained in all outdoor liquid radwaste tanks
that are not surrounded by liners, dikes, or walls, capable
of holding the tanks'ontents and that do not have tank
overflows and surrounding area drains connected to the
Liquid Radwaste Treatment System is less than the amount
that would result in concentrations less than the limits of
10 CFR Part 20. Appendix 8, Table 2. Column 2, at the
nearest potable water supply and the nearest surface water
supply in an unrestricted area. in the event of an
uncontrolled release of the tanks'ontents.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Explosive Gas and Storage Tank Radioactivity Monitoring Program
surveillance frequencies.

5.5.13 Diesel Fuel Oil Testin Pro ram

A diesel fuel oil testing program to implement required testing of
both new fuel oil and stored fuel oil shall be established. The
program shall include sampling and testing requirements, and
acceptance criteria. all in accordance with applicable ASTH
Standards as referenced in the UFSAR. The purpose of the program
is to establish the following:

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.13 Diesel Fuel Oil Testin Pro ram (continued)

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

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

2. A flash point and kinematic viscosity within limits for
ASTH 2D fuel oil, and

3. Water and sediment are within the limits of ASTH D1796;

b. Other properties for ASTH 2D fuel oil are within limits
within 31 days following sampling and addition to storage
tanks; and

c. Total particulate concentration of the stored fuel oil is
< 10 mg/1 when tested every 92 days in accordance with ASTH
D-2276, Method A-2 or A-3.

5.5.14 Technical S ecifications TS Bases Control Pro ram

This program provides a means for processing changes to the Bases
of these Technical Specifications.

a. Changes to the Bases of the TS shall be made under
appropriate administrative controls and reviews.

b. Licensees may make changes to Bases without prior NRC

approval provided the changes do not involve either of the
following:

A change in the TS incorporated in the license; or

A change to the updated FSAR or Bases that involves an
unreviewed safety question as defined in 10 CFR 50.59.

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

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.14 Technical S ecifications TS Bases Control Pro ram (continued)

d. Proposed changes that meet the criteria of Specification
5.5. 14b above shall be reviewed and approved by the NRC
prior to implementation. Changes to the Bases implemented
without prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

5.5.15 Safet Functions Determination Pro ram SFDP

This program ensures loss of safety function is detected and
appropriate actions taken. Upon entry into LCO 3.0.6. an
evaluation shall be made to determine if loss of safety function
exists. Additionally, other appropriate limitations and remedial
or compensatory actions may be identified to be taken as a result
of the support system inoperability and corresponding exception to
entering supported system Condition and Required Actions. This
program implements the requirements of LCO 3.0.6. The SFDP shall
contain the following:

a. Provisions for cross train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected;

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists;

c. Provisions to ensure that an inoperable supported system's
Completion Time is not inappropriately extended as a result
of multiple support system inoperabi lities; and

d. Other appropriate limitations and remedial or compensatory
actions.

A loss of safety function exists when, assuming no concurrent
single fai lure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss of
safety function may exist when a support system is inoperable,
and:

a. A required system redundant to system(s) supported by the
inoperable support system is also inoperable; or
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(continued)

AMENDMENT NO. 117



/f

,f,

ff

f

l If

,if

t

I



Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.15

5.5.16

Safet Functions Determination Pro ram (continued)

b. A required system redundant to system(s) in turn supported
by the inoperable supported system is also inoperab1e; or

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

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

Containment Leaka e Rate Testin Pro ram

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and
10 CFR 50. Appendix J. Option B, as modified by approved
exemptions. This program shall be in accordance with the
guidelines contained in Regulatory Guide 1. 163, "Performance-Based
Containment Leak-Test Program." dated September, 1995, as modified
by the following exceptions:

The peak calculated containment internal pressure for the design
basis loss of coolant accident, P,, is 52.0 psig. The containment
design pressure is 60 psig.

The maximum allowable containment leakage rate. L,, at P, ~ shall
be 0. 1 X of containment air weight per day.

Leakage Rate acceptance criteria are:

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

b. Air lock testing acceptance criteria are:

l. Overall air lock leakage rate is ~ 0.05 L, when tested
at ~P,.

2. For each door, leakage rate is s 0.01 L, when
pressurized to > 14.5 psig.

PALO VERDE UNITS 1,2,3 5.0-24

(continued)

AMENDMENT NO. 117



)t

j I

j

i

(

f

,j>

1

P



Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.16 Containment Leaka e Rate Testin Pro ram (continued)

The provisions of'R 3.0.2 do not apply to the test frequencies in
the Containment Leakage Rate Testing Program.

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

5. 0 ADMINISTRATIVECONTROLS

5.6 Reporting Requirements

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

5.6.1 Occu ational Radiation Ex osure Re ort

NOTE-
A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.

A tabulation on an annual basis of the number of station, utility.
and other personnel (including contractors) receiving exposures) 100 mrem/yr and their associated man rem exposure according to
work and job functions (e.g., reactor operations and surveillance,
inservice inspection, routine maintenance. special maintenance,
waste processing, and refueling). This tabulation supplements the
requirements of 10 CFR 20.2206. The dose assignments to various
duty functions may be estimated based on pocket dosimeter,
thermoluminescent dosimeter (TLD). or film badge measurements.
Small exposures totalling ( 20K of the individual total dose need
not be accounted for. In the aggregate. at least 80K of the total
whole body dose received from external sources should be assigned
to specific major work functions. The report shall be submitted
by April 30 of each year.

5.6.2 Annual Radiolo ical Environmental 0 eratin Re ort
----------------NOTE

A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.

The Annual Radiological Environmental Operating Report covering
the operation of the unit during the previous calendar year shall
be submitted by May 15 of each year. The report shall include
summaries, interpretations. and analyses of trends of the results
of the radiological environmental monitoring program for the
reporting period. The material provided shall be consistent with
the objectives outlined in the Offsite Dose Calculation Manual
(ODCM), and in 10 CFR 50. Appendix I, Sections IV.B.2, IV.B.3,
and IV.C.

(continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.2 Annual Radiolo ical Environmental 0 eratin Re ort (continued)

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological environmental
samples and of all environmental radi ation measurements taken
during the period pursuant to the locations specified in the table
and figures in the ODCM, as well as summarized and tabulated
results of these analyses and measurements in the format of the
table in the Radiological Assessment Branch Technical Position,
Revision 1. November 1979. The report shall identify the TLD
results that represent collocated dosimeters in relation to the
NRC TLD program and the exposure period associated with each
result. In the event that some individual results are not
available for inclusion with the report, the report shall be
submitted noting and explaining the reasons for the missing
results. The missing data shall be submitted in a supplementary
report as soon as possible.

5.6.3 Radioactive Effluent Release Re ort
-- NOTE

A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station; however, for units with separate radwaste system, the
submittal shall specify the releases of radioactive material from
each unit.

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

5.6.4 Monthl 0 eratin Re orts

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the shutdown cooling
system suction line relief valves or pressurizer safety valves,
shall be submitted on a monthly basis no later than the 15th of
each month following the calendar month covered by the report.

(continued)

PALO VERDE UNITS 1,2,3 5.0-27 AMENDMENT NO. 117





Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.5 CORE OPERATING LIMITS REPORT COLR

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

1. Shutdown Margin - Reactor Trip Breakers Open for
Specification 3.1.1.

2. Shutdown Margin - Reactor Trip Breakers Closed for
Specification 3. 1.2.

3. Moderator Temperature Coefficient BOL and EOL limits
for Specification 3. 1.4.

4. Boron Dilution Alarm System for Specification 3.3. 12.

5. CEA Alignment for Specification 3. 1.5.

6. Regulating CEA Insertion Limits for Specification
3.1.7.

7. Part Length CEA Insertion Limits for Specification
3.1.8.

8. Linear Heat Rate for Specification 3.2. 1.

9. Azimuthal Power Tilt - T, for Specification 3.2.3.

10. DNBR for Specification 3.2.4.

11. Axial Shape Index for Specification 3.2.5.

12. Boron Concentration (Mode 6) for Specification 3.9. 1.

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

1. "CE Method for Control Element Assembly Ejection
Analysis, "CENPD-0190-A, January 1976 (Methodology for
Specification 3. 1.7, Regulating CEA 'Insertion Limits).

(continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.5 Core 0 eratin Limits Re ort COLR (continued)

"The ROCS and DIT Computer Codes for Nuclear Design,"
CENPD-266-P-A, April 1983 [Methodology for
Specifications 3. 1.1, Shutdown Hargin - Reactor Trip
Breakers Open; 3.1.2, Shutdown Margin - Reactor Trip
Breakers Closed; 3.1.4, Moderator Temperature
Coefficient BOL and EOL limits; 3. 1.7, Regulating CEA
Insertion Limits and 3.9. 1, Boron Concentration
(Mode 6)j.

3.

4

"Safety Evaluation Report related to the Final Design
of the Standard Nuclear Steam Supply Reference Systems
CESSAR System 80, Docket No. STN 50-470, "NUREG-0852
(November 1981), Supplements No. 1 (March 1983), No. 2
(September 1983), No. 3 (December 1987) [Methodology
for Specifications 3. 1.2, Shutdown Margin - Reactor
Trip Breakers Closed; 3. 1.4. Moderator Temperature
Coefficient BOL and EOL limits; 3.3. 12, Boron Dilution
Alarm System; 3. 1.5, CEA Alignment; 3. 1.7, Regulating
CEA Insertion Limits; 3. 1.8, Part Length CEA Insertion
Limits and 3.2.3, Azimuthal Power Tilt - T,].

"Modified Statistical Combination of Uncertainties,"
CEN-356(V)-P-A Revision 01-P-A, May 1988 and "System 80
Inlet Flow Distribution," Supplement 1-P to Enclosure
1-P to LD-82-054 'ebruary 1993 (Methodology for
Specification 3.2.4. DNBR and 3.2.5 Axial Shape Index).

"Calculative Methods for the CE Large Break LOCA
Evaluation Model for the Analysis of CE and W Designed
NSSS." CENPD-132. Supplement 3-P-A, June 1985
(Methodology for Specification 3.2. 1, Linear Heat
Rate).

"Calculative Methods for the CE Small Break LOCA
Evaluation Model." CENPD-137-P, August 1974
(Methodology for Specification 3.2. 1, Linear Heat
Rate).

"Calculative Methods for the CE Small Break LOCA
Evaluation Model," CENPD-137-P. Supplement 1P,
January 1977 (Methodology for Specification 3.2. 1,
Linear Heat Rate).

(continued)
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Reporting Requirements
5.6

5. 6 Reporting Requirements (continued)

5.6.5

5.6.6

Core 0 eratin Limits Re or t COLR (continued)

8. Letter: O.D. Parr (NRC) to F. M. Stern (CE), dated
June 13. 1975 (NRC Staff Review of the Combustion
Engineering ECCS Evaluation Model). NRC approval for:
5.6.5.b.6.

9. Letter: K. Kniel (NRC) to -A. E. Scherer (CE), dated
September 27, 1977 (Evaluation of'opical Reports
CENPD-133. Supplement 3-P and CENPD-137, Supplement
1-P). NRC approval for 5.6.5.b.7.

10. "Fuel Rod Maximum Allowable Pressure," CEN-372-P-A, May
1990 (Methodology for Specification 3.2. 1, Linear Heat
Rate).

11. Letter: A. C. Thadani (NRC) to A. E. Scherer (CE),
dated April 10, 1990, ("Acceptance for Reference CE
Topical Report CEN-372-P"). NRC approval for
5.6.5.b.10.

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

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

PAM Re ort

When a report is required by Condition B or G of LCO 3.3. 10. "Post
Accident Monitoring (PAM) Instrumentation." a report shall be
submitted within the following 14 days. The report shall outline
the preplanned alternate method of monitoring. the cause of the
inoperability, and the plans and schedule for restoring the
instrumentation channels of'he Function to OPERABLE status.

(continued)

PALO VERDE UNITS 1,2,3 5.0-30 AMENDMENT NO. 117





5.6 Reporting Requirements (continued)

Reporting Requirements
5.6

5.6.7

5.6.8

Tendon Surveillance Re ort

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

Steam Generator Tube Ins ection Re ort

Within 15 days following the completion of each inservice
inspection of steam generator tubes. the number of tubes plugged
in each steam generator shall be reported to the Commission in a
Special Report.

The complete results of the steam generator tube inservice
inspection shall be submitted to the Commission in a Special
Report within 12 months following completion of the inspection.
This Special Report shall include:

a. Number and extent of tubes inspected.

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

c. Identification of tubes plugged.

Results of steam generator tube inspections which fall into
Category C-3 shall be reported in a Special Report to the
Commission within 30 days and prior to resumption of plant
operation and shall provide a description of investigations
conducted to determine cause of the tube degradation and
corrective measures taken to prevent recurrence.
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High Radiation Area
5.7

5. 0 ADMINISTRATIVE CONTROLS

5.7 High Radiation Area

5.7.1 In addition to the provisions of 10 CFR 20. 1601, the following
controls provide an alternate method for controlling access to
high radiation areas as provided by paragraph 20. 1601(c) of
10 CFR part 20. High radiation areas, as defined in 10 CFR 20, in
which the intensity of radiation is ) 100 mrem/hr but
~ 1000 mrem/hr. shall be barricaded and conspicuously posted as a
high radiation area and entrance thereto shall be controlled by'equiring issuance of a Radiation Exposure Permit (REP).
Individuals qualified in radiation protection procedures (e.g.,
Radiation Protection Technicians) or personnel continuously
escorted by such individuals may be exempt from the REP issuance
requi rement during the performance of their assigned duties in
high radiation areas with exposure rates q 1000 mrem/hr, provided
they are otherwise following plant radiation protection procedures
for entry into such high radiation areas.

Any individual or group of individuals permitted to enter such
areas shall be provided with or accompanied by one or more of the
following:

a. A radiation monitoring device that continuously indicates
the radiation dose rate in the area.

b. A radiation monitoring device that continuously integrates
the radiation dose rate in the area and alarms when a preset
integrated dose is received. Entry into such areas with
this monitoring device may be made after the dose rate
levels in the area have been established and personnel are
aware of them.

c. An individual qualified in radiation protection procedures
with a radiation dose rate monitoring device. who is
responsible for providing positive control over the
activities within the area and shall perform periodic
radiation surveillance at the frequency specified by the
Radiation Protection Section Leader or designated alternate
in the REP.

(continued)
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High Radiation Area
5.7

5.7 High Radiation Area

5.7.2 In addition to the requirements of Specification 5.7.1, areas
accessible to personnel with radiation levels such that an
individual could receive in 1 hour a dose greater than 1000 mrem
shall be provided with locked or continuously guarded doors to
prevent unauthorized entry and the keys shall be maintained under
the administrative control of the Shift Manager on duty or
Radiation Protection supervision. Doors shall remain locked
except during periods of access by personnel under an approved REP
that shall specify the dose rate levels in the immediate work
areas and the maximum allowable stay times for individuals in
those areas. In lieu of the stay time specification of the REP,
direct or remote (such as closed circuit TV cameras) continuous
surveillance may be made by personnel qualified in radiation
protection procedures to provide positive exposure control over
the activities being performed within the area.

5.7.3 For individual high radiation areas accessible to personnel with
radiation levels such that an individual could receive in 1 hour a
dose in excess of 1000 mrem (measurement made at 30 cm from source
of radioactivity), that are located within large areas such as
reactor containment, where no enclosure exists for purposes of
locking, and where no enclosure can be reasonably constructed
around the individual area, that individual area shall be
barricaded and conspicuously posted, and a flashing light shall be
activated as a warning device.
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Reactor Core SLs'
2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND GDC 10 (Ref. 1) requires and SLs ensure that specified
acceptable fuel design limits are not exceeded during steady
state operation, normal operational transients, and
Anticipated Operational Occurrences (AOOs). This is
accomplished by having a Departure from Nucleate Boiling
(DNB) design basis, which corresponds to a 95K probabilityat a 95K confidence level (95/95 DNB criterion) that DNB
will not occur and by requiring that fuel centerline
temperature stays below the melting temperature.

The restrictions of this SL prevent overheating of the fuel
and cladding and possible cladding perforation that would
result in the release of fission products to the reactor
coolant. Overheating of the fuel is prevented by
maintaining the steady state. peak Linear Heat Rate (LHR)
below the level at which fuel centerline melting occurs.
Overheating of the fuel cladding is prevented by restricting
fuel operation to within the nucleate. boiling regime. where
the h'eat transfer coefficient is large and the cladding
surface temperature is slightly above the coolant saturation
temperature.

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

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

(continued)
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Reactor Core SLs
8 2.1.1

BASES

BACKGROUND
(continued)

The Reactor Protective System (RPS), in combination with the
LCOs. is designed to prevent any anticipated combination of
transient conditions for Reactor Coolant System (RCS)
temperature, pressure, and THERMAL POWER level that would
result in a violation of the reactor core SLs.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation and AOOs. The reactor core SLs are

established to preclude violation of the following fuel
design criteria:

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

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

The RPS setpoints, LCO 3.3. 1, "Reactor Protective System
(RPS) Instrumentation," in combination with all the LCOs.
are designed to prevent any anticipated combination of
transient conditions for RCS temperature, pressure, flow
rate and THERMAL POWER level that would result in a
Departure from Nucleate Boiling Ratio (DNBR) of less than
the DNBR limit and preclude the existence of flow
instabilities.

Automatic enforcement of these reactor core SLs is provided
by the following functions:

a. Pressurizer Pressure -High trip;
b. Pressurizer Pressure- Low trip;
c. Variable Overpower -High trip;
d. Steam Generator Pressure- Low trip;
e. Local Power Density- High trip;
f. DNBR- Low trip;
g. Steam Generator Level —Low trip;

(continued)
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Reactor Core SLs
' 2.1.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

h. Log Power Level -High trip;
i. Reactor Coolant Flow-Low trip; and

j. Steam Generator Safety Valves.

The limitation that the average enthalpy in the hot leg be
less than or equal to the enthalpy of saturated liquid also
ensures that the hT measured by instrumentation used in the
protection system design as a measure of the core power is
proportional to core power.

The SL represents a design requirement for establishing the
protection system trip setpoints identified previously.
LCO 3.2. 1, "Linear Heat Rate (LHR)," and LCO 3.2.4,
"Departure From Nucleate Boiling Ratio (DNBR)," or the
assumed initial conditions of the safety analyses (as
indicated in the UFSAR. Ref. 2) provide more restrictive
limits to ensure that the SLs are not exceeded.

SAFETY LIMITS SL 2.1.1.1 and SL 2.1.1.2 ensure that the minimum DNBR is
not less than the safety analyses limit and that fuel
centerline temperature remains below melting.

The minimum value of the DNBR during normal operation and
design basis AOOs is limited to 1.3 ~ based on a statistical
combination of CE-1 CHF cor relation and engineering factor
uncertainties, and is established as an SL. Additional
factors such as rod bow and spacer grid size and placement
will determine the limiting safety system settings required
to ensure that the SL is maintained. Maintaining the
dynamically adjusted peak LHR to < 21 kW/ft ensures that
fuel centerline melt will not occur during normal operating
conditions or design AOOs.

APPLICABILITY SL 2.1.1.1 and SL 2.1.1.2 only apply in MODES 1 and 2
because these are the only MODES in which the reactor is
critical. Automatic protection functions are requi red to be
OPERABLE during MODES 1 and 2 to ensure operation within the
reactor core SLs. The steam generator safety valves or
automatic protection actions serve to prevent RCS heatup to
the reactor core SL conditions or to initiate a reactor trip

(continued)
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Reactor Core SLs
8 2.1.1

BASES

APPLICABILITY
(continued)

function, which forces the unit into MODE 3. Setpoints f'r
the reactor trip functions are specified in LCO 3.3. 1.

In MODES 3, 4. 5, and 6. Applicability is not required,
since the reactor is not generating significant THERMAL
POWER.

SAFETY LIMIT
VIOLATIONS

The following violation responses are applicable to the
reactor core SLs.

2.2.1

If SL 2.1.1. 1 or SL 2.1.1.2 is violated, the requirement to
go to MODE 3 places the unit in a MODE in which this SL is
not applicable.

The allowed Completion Time of 1 hour recognizes the
importance of bringing the unit to a MODE where this SL is
not applicable and reduces the probability of fuel damage.

2.2.3

If SL 2. 1.1. 1 or SL 2.1. 1.2 is violated, the NRC Operations
Center must be notified within 1 hour, in accordance. with
10 CFR 50.72 (Ref. 3).

2.2.4

If SL 2. 1. 1. 1 or SL 2. 1. 1.2 is violated. the appropriate
senior management of the nuclear plant and the utility shall
be notified within 24 hours. This 24 hour period provides
time for the plant operators and staff to take the
appropriate immediate action and assess the condition of the
unit before reporting to the senior management.

2.2.5

If SL 2.1.1. 1 or SL 2. 1.1.2 is violated. a Licensee Event
Report shall be prepared and submitted within 30 days to the
NRC in accordance with 10 CFR 50.73 (Ref. 4). A copy of the

(continued)
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Reactor Core SLs' 2.1.1

BASES

SAFETY LIHIT
VIOLATIONS

2.2.5 (continued)

report shall also be provided to the senior management of
the nuclear plant. and the utility Vice President, Nuclear
Production.

2.2.6

If SL 2.1. 1.1 or SL 2. 1. 1.2 is violated, restart of the unit
shall not commence until authorized by the NRC. This
requirement ensures the NRC that all necessary reviews,
analyses, and actions are completed before the unit begins
its restart to normal operation.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, 1988.

2. UFSAR, Sections 6 and 15.

3. 10 CFR 50.72.

4. 10 CFR 50.73.
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2. 1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure,
continued RCS integrity is ensured. According to 10 CFR 50,
Appendix A, GDC 14, "Reactor Coolant Pressure Boundary," and
GDC 15. "Reactor Coolant System Design" (Ref. 1). the
Reactor Coolant Pressure Boundary (RCPB) design conditions
are not to be exceeded during normal operation and
Anticipated Operational Occurrences (AOOs). Also, according
to GDC 28 (Ref. 1), "Reactivity Limits," reactivity
accidents, including rod ejections do not result in damage
to the RCPB greater than limited local yielding.

The design pressure of the RCS is 2500 psia. During normal
operation and AOOs, the RCS pressure is kept from exceeding
the design pressure by more than 10K. in accordance with
Section III of the ASME Code (Ref. 2). To ensure system
integrity. all RCS components are hydrostatically tested at
125K of design pressure, according to the ASME Code
requirements prior to initial operation, when there is no
fuel in the core. Following inception of unit operation,
RCS components shall be pressure tested, in accordance with
the requirements of ASME Code. Section XI (Ref. 3).

Overpressuri zation of the RCS could result in a breach of
the RCPB. If this occurs in conjunction with a fuel
cladding failure. fission products could enter the
containment atmosphere. raising concerns relative to limits
on radioactive releases specified in 10 CFR 100. "Reactor
Site Criteria" (Ref. 4).

APPLICABLE
SAFETY ANALYSES

The RCS pressurizer safety valves, the Hain Steam Safety
Valves (HSSVs), and the Reactor Pressure-High trip have
settings established to ensure that the RCS pressur e SL will
not be exceeded.

(continued)
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RCS Pressure SL' 2.1.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the design pressur e by more
than 10K, in accordance with Section III of the ASME Code
for Nuclear Power Plant Components (Ref. 2). The transient
that establishes the required relief capacity, and hence the
valve size requirements and lift settings, is a complete
loss of external load without a di rect reactor trip. During
the transient..no control actions are assumed except that
the safety valves on the secondary plant are assumed to open
when the steam pressur e reaches the secondary plant safety
valve settings. and nominal feedwater supply is maintained.

The Reactor Protective System (RPS) trip setpoints
(LCO 3.3. 1, "Reactor Protective System (RPS)
Instrumentation" ), together with the settings of the MSSVs
(LCO 3.7. 1, "Main Steam Safety Valves (MSSVs)") and the
pressurizer safety valves. provide pressure protection for
normal operation and AOOs. In particular, the Pressurizer
Pressure- High Trip setpoint is specifically set to"provide
protection against overpressurization (Ref. 5). Safety
analyses for both the Pressure- High Trip and the RCS
pressurizer safety valves are performed. using conservative
assumptions relative to pressure control devices.

More specifically, no credit is taken for operation of the
following:

a. Steam Bypass Control System;

b. Pressurizer Level Control System; or

c. Pressurizer Pressure Control System.

SAFETY LIMITS The maximum transient pressure allowable in the RCS under
the ASME Code, Section III, is llOX of design pressure.
Therefore. the SL on maximum allowable RCS pressure is
established at 2750 psia.

(continued)
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RCS Pressure SL
' 2.1.2

BASES

APPLICABILITY SL 2.1.2 applies in MODES 1. 2, 3. 4. and 5 because this SL
could be approached or exceeded in these MODES due to
overpressurization events. The SL is not applicable in
MODE 6 because the reactor vessel head closure bolts are not
fully tightened, making it unlikely that the RCS can be
pressurized.

SAFETY LIMIT
VIOLATIONS

The following SL violation responses are applicable to the
RCS pressure SLs.

2 2.2.1

If the RCS pressure SL is violated when the reactor is in
MODE 1 or 2, the requirement is to restore compliance and be
in MODE 3 within 1 hour.

With RCS pressure greater than the value specified in
SL 2. 1.2 in MODE 1 or 2, the pressure must be reduced to
below this value. A pressure greater that the value
specified in SL 2. 1.2 exceeds 110K of the RCS design
pressure and may challenge system integrity.

The allowed Completion Time of' hour provides the operator
time to complete the necessary actions to reduce RCS
pressure by terminating the cause of the pressure increase,
removing mass or energy from the RCS, or a combination of
these actions, and to establish MODE 3 conditions.

2.2.2.2

If the RCS pressure SL is exceeded in MODE 3. 4. or 5, RCS
pressure must be restored to within the SL value within
5 minutes.

Exceeding the RCS pressure SL in MODE 3, 4, or 5 is
potentially more severe than exceeding this SL in MODE 1
or 2, since the reactor vessel temperature may be lower and
the vessel material. consequently. less ductile. As such,
pressure must be reduced to less than the SL within
5 minutes. This action does not require reducing MODES,
since this would requi re reducing temperature, which would

(continued)
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RCS Pressure SL'
2.1.2

BASES

SAFETY LIMIT
VIOLATIONS

2.2.2.2 (continued)

compound the problem by adding thermal gradient stresses to
the existing pressure stress.

2.2.3

If the RCS pressure SL is violated. the NRC Operations
Center must be notified within 1 hour, in accordance with
10 CFR 50.72 (Ref. 6).

2.2.4

If the RCS pressure SL is violated, the appropriate senior
management of the nuclear plant and the utility shall be
notified within 24 hours. This 24 hour period provides time
for the plant operators and staff to take the appropriate
immediate action and to assess the condition of the unit
before reporting to the senior management.

2.2.5

If the RCS pressure SL is violated, a Licensee Event Report
shall be prepared and submitted within 30 days to the NRC in
accordance with 10 CFR 50.73 (Ref. 7). A copy of the report
shall also be provided to the senior management of the
nuclear plant. and the utility Vice President, Nuclear
Production.

2.2.6

If the RCS pressure SL is violated, restart of the unit
shall not commence until authorized by the NRC. This
requirement ensures the NRC that all necessary reviews,
analyses, and actions are completed before the unit begins
its restart to normal oper ation.

(continued)
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RCS Pressure SL' 2.1.2

BASES

REFERENCES 1. 10 CFR 50, Appendix A. GDC 14, GDC 15, and GDC 28.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000.

3. ASME, Boiler and Pressure Vessel Code, Section XI.
Article IWX-5000.

4. 10 CFR 100.

5. UFSAR, Section 7.

6. 10 CFR 50.72.

7. 10 CFR 50.73.
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LCO Applicability
B 3.0

B 3. 0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LCO 3.0. 1 through LCO 3.0.7 establish the general
requi rements applicable to all Specifications and apply at
all times unless otherwise stated.

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within
each individual Specification as the requirement for when
the LCO is required to be met (i.e., when the unit is in the
MODES or other specified conditions of the Applicability
statement of each Specification).

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to
meet an LCO, the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that an
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within
specified Completion Times when the requi rements of an LCO
are not met. This Specification establishes that:

a. Completion of the Required Actions within the
specified Completion Times constitutes compliance with
a Specification; and

b. Completion of the Required Actions is not requi red
when an LCO is met within the specified Completion
Time. unless otherwise specified.

There are two basic types of Required Actions. The first
type of Required Action specifies a time limit in which the
LCO must be met. This time limit is the Completion Time to
restore an inoperable system or component to OPERABLE status
or to restore variables to within specified limits. If this
type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correction of the entered Condition
is an action that may always be considered upon entering

(continued)
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LCO Applicability
B 3.0

BASES

LCO 3.0.2
(continued)

ACTIONS.) The second type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.

Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Conditions no longer exist. The individual LCO's
ACTIONS specify the Required Actions where this is the case.
An example of this is in LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits."

The Completion Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Sur veillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems/trains of a safety
function are inoperable and limits the time other conditions
exist which result in LCO 3.0.3 being entered. Individual
Specifications may specify a time limit for performing an SR
when equipment is removed from service or bypassed for
testing. In this case, the Completion Times of the Required
Actions are applicable when this time limit expi res. if the
equipment remains removed from service or bypassed.

When a change in NODE or other specified condition is
requi red to comply with Required Actions. the unit may enter
a NODE or other specified condition in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
app1y from the point in time that the new Specification
becomes applicable and the ACTIONS Condition(s) are entered.

(continued)
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LCO Applicabi 1 ity
8 3.0

BASES

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be implemented
when an LCO is not met and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
condition of the unit. Sometimes, possible
combinations of Conditions are such that entering
LCO 3.0.3 is warranted; in such cases, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that LCO 3.0.3 be entered
immediately.

This Specification delineates the time limits f'r placing
the unit in a safe NODE or other specified condition when
operation cannot be maintained within the limits for safe
operation as defined by the LCO and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems or
components from service in lieu of other alternatives that
would not result in redundant systems or components being
inoperable.

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for
an order ly shutdown before initiating a change in unit
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach
lower NODES of operation permit the shutdown to proceed in
a controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities
of the unit, assuming that only the minimum required
equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolant System and the potential
for a plant upset that could challenge safety systems under
conditions to which this Specification applies. The use and
interpretation of specified times to complete the actions of
LCO 3.0.3 are consistent with the discussion of Section 1.3,
Completion Times.

(continued)
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LCO Appl icabi 1 ity
8 3.0

BASES

LCO 3.0.3
(continued)

A unit shutdown required in accordance with LCO 3.0.3 may be
terminated and LCO 3.0.3 exited if any of'he following
occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

c. ACTIONS exist that do not have expired Completion Times.
These Completion Times are applicable from the point in
time that the Condition is initially entered and not
from the time LCO 3.0.3 is exited.

The time limits of Specification 3.0.3 allow 37 hours for the
unit to be in MODE 5 when a shutdown is required during
MODE 1 operation. If the unit is in a lower MODE of
oper ation when a shutdown is requi red, the time limit for
reaching the next lower MODE applies. If a lower MODE is
reached in less time than allowed, however. the total
allowable time to reach MODE 5, or other applicable MODE, is
not reduced. For example. if MODE 3 is reached in 2 hours,
then the time allowed for reaching MODE 5 is the next
35 hours, because the total time for reaching MODE 5 is not
reduced from the allowable limit of 37 hours. Therefore, if
remedial measures are completed that would permit a return to
MODE 1, a penalty is not incurred by having to reach a lower
MODE of operation in less than the total time allowed.

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive Condition
required by LCO 3.0.3.

(continued)
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LCO 3.0.3
(continued)

The requirements of LCO 3.0.3 do not apply in other specified
conditions of the Applicability (unless in MODE 1, 2. 3,
or 4) because the ACTIONS of individual Specifications
sufficiently define the remedial measures to be taken.
Exceptions to LCO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LCO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LCO 3.7. 14, "Fuel Storage Pool Water Level." LCO 3.7. 14 has
an Applicability of "During movement of irradiated fuel
assemblies in the fuel storage pool." Therefore, this LCO
can be applicable in any or all MODES. If the LCO and the
Required Actions of LCO 3.7. 14 are not met while in MODE 1,
2, or 3, there is no safety benefit to be gained by placing
the unit in a shutdown condition. The Required Action of
LCO 3.7.14 of "Suspend movement of i rradiated fuel assemblies
in fuel storage pool" is the appropriate Required Action to
complete in lieu of the actions of LCO 3.0.3. These
exceptions are addressed in the individual Specifications.

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It precludes placing the unit in a MODE or other
specified condition stated in that Applicability (e.g.,
Applicability desired to be entered) when the following
exist:

a. Unit conditions are such that the requirements of the
LCO would not be met in the Applicability desired to be
entered; and

b. Continued noncompliance with the LCO requirements, if
the Applicability were entered. would result in the unit
being requi red to exit the Applicability desired to be
entered to comply with the Required Actions.

(continued)
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LCO Applicability
8 3.0

BASES

LCO 3.0.4
(continued)

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore, in such cases, entry into a MODE or other
specified condition in the Applicability may be made in
accordance with the provisions of the Required Actions. The
provisions of this Specification should not be interpreted as
endorsing the failure to exercise the good practice of
restoring systems or components to OPERABLE status before
entering an associated MODE or other specified condition in
the Applicability.
The provisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability that
are required to comply with ACTIONS. In addition, the
provisions of LCO 3.0.4 shall not prevent changes in MODES or
other specified conditions in the Applicability that result
from any unit shutdown including any non-LCO driven shutdowns
such as entry into a refueling outage.

Exceptions to LCO 3.0.4 are stated in the individual
Specifications. The exceptions allow entry into MODES or
other specified conditions in the Applicability when the
associated ACTIONS to be entered do not provide for continued
oper ation for an unlimited period of time. Exceptions may
apply to all the ACTIONS or to a specific Required Action of
a Specification.

LCO 3.0.4 is only applicable when entering MODE 4 from MODE

5, MODE 3 from MODE 4, MODE 2 from MODE 3, or MODE 1 from
MODE 2. Furthermore, LCO 3.0.4 is applicable when entering
any other specified condition in the Applicability only while
operating in MODES 1, 2, 3, or 4 . The requi rements of LCO
3.0.4 do not apply in MODES 5 and 6 or in other specified
conditions of the Applicability (unless in MODES 1, 2. 3, or
4) because the ACTIONS of individual Specifications
sufficiently define the remedial measures to be taken. In
some cases (e.g.. ..) these ACTIONS provide a Note that
states "While this LCO is not met. entry into a MODE or other
specified condition in the Applicability is not permitted,
unless required to comply with ACTIONS." This Note is a
requirement explicitly precluding entry into a MODE or other
specified condition of the Applicability.

(continued)
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8 3.0

BASES

LCO 3.0.4
(continued)

Survei llances do not have to be performed on the associated
inoperable equipment (or on variables outside the specified
limits). as permitted by SR 3.0.1. Therefore, changing MODES
or other specified conditions while in an ACTIONS Condition,
in compliance with LCO 3.0.4 or where an exception to
LCO 3.0.4 is stated, is not a violation of SR 3.0. 1 or
SR 3.0.4 for those Sur vei llances that do not have to be

erformed due to the associated inoperable equipment.
owever, SRs must be met to ensure OPERABILITY prior to

declaring the .associated equipment OPERABLE (or variable
within limits) and restoring compliance with the affected
LCO.

LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to
provide an exception to LCO 3.0.2 (e.g., to not comply with
the applicable Required Action(s)) to allow the performance
of required testing to demonstrate:

a. The OPERABILITY of the equipment being returned to
service; or

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is
returned to service in conflict with the requirements of the
ACTIONS is limited to the time absolutely necessary to

erform the required testing to demonstrate OPERABILITY.
his Specification does not provide time to perform any other

preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment
isolation valve that has been closed to comply with Required
Actions and must be reopened to perform the required testing.

(continued)
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LCO Applicability
8 3.0

BASES

LCO 3.0.5
(continued)

An example of demonstrating the OPERABILITY of other
equipment is taking an inoperable channel or trip system out
of the tripped condition to prevent the trip function from
occurring during the performance of required testing on
another channel in the other trip system. A similar example
of demonstrating the OPERABILITY of other equipment is taking
an inoperable channel or trip system out of the tripped
condition to permit the logic to function and indicate the
appropriate response during the performance of required
testing on another channel in the same trip system.

LCO 3.0.6 LCO 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LCO specified in the Technical
Specifications (TS). This exception is provided because
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO be
entered solely due to the inoperability of the support
system. This exception is justified because the actions that
are requi red to ensure the unit is maintained in a safe
condition are specified in the support system LCO's Required
Actions. These Required Actions may include entering the
supported system's Conditions and Required Actions or may
specify other Required Actions.

When a support system is inoperable and there is an LCO
specified for it in the TS. the supported system(s) are
requi red to be declared inoperable if determined to be
inoperable as a result of the support system inoperability.
However. it is not necessary to enter into the supported
systems'onditions and Required Actions unless directed to
do so by the support system's Required Actions. The
potential confusion and inconsistency of requirements related
to the entry into multiple support and supported

systems'COs'onditionsand Required Actions are eliminated by
providing all the actions that are necessary to ensure the
unit is maintained in a safe condition in the support
system's Required Actions.

(continued)
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BASES

LCO 3.0.6
(continued)

However, there are instances where a support system's
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether it is immediate
or after some delay, when a support system's Required Action
directs a supported system to be declared inoperable or
directs entry into Conditions and Required Actions for a
supported system, the applicable Conditions and Required
Actions shall be entered in accordance with LCO 3.0.2.

Specification 5.5. 15. "Safety Function Determination Program
(SFDP)," ensures loss of safety function is detected and
appropriate actions are taken. Upon entry into LCO 3.0.6, an
evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial
actions, or compensatory actions may be identified as a
result of the support system inoperability and corresponding
exception to entering supported system Conditions and
Required Actions. The SFDP implements the requirements of
LCO 3.0.6.

Cross train checks to identify a loss of safety function for
those support systems that support multiple and redundant
safety systems are required. The cross train check verifies
that the supported systems of the redundant OPERABLE support
system are OPERABLE, thereby ensuring safety function is
retained. A loss of safety function may exist when a support
system is inoperable, and:

a. A required system redundant to system(s) supported by
the inoperable support system is also inoperable; or
(EXAMPLE B3.0.6-1)

b. A required system redundant to system(s) in turn
supported by the inoperable supported system is also
inoperable: or (EXAMPLE B3.0.6-2)

c. A required system redundant to support system(s) for the
supported systems (a) and (b) above is also inoperable.
(EXAMPLE B3.0.6-3)

(continued)
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BASES

LCO 3.0.6
(continued)

If this evaluation determines that a loss of safety function
exists, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are
required to be entered.

TRAIN A

EXAMPLES

TRAIN 8

System 8 System 8

System 1

System 2

System 4

System 5

System 6

System 9

a
System 10

System 11

[System 12

System 13

System 1

System 2

System 4

System 5

System 6

System 9

[System 10

Systen 11

a
System 12

System 13

System 3 [System 14
System 7

System 15

System 3
System 14

aSystem 7

System 15

EXAMPLE B3.0.6-1
If System 2, of Train A is inoperable, and System 5 of Train B is inoperable,
a loss of safety function exists in supported System 5.

EXAMPLE 83.0.6-2
If System 2 of Train A is inoperable, and System 11 of Train B is inoperable,
a loss of safety f'unction exists in System 11 which is in turn supported by
System 5.

EXAMPLE B3.0.6-3
If System 2 of Train A is inoperable, and System 1 of Train B is inoperable, a
loss of safety function exists in Systems 2,4,5,8,9, 10, and 11.

For the examples above, support systems are to the left of the supported
systems (i.e.. System 1 supports System 2 and System 3).

(continued)
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LCO 3.0.7 Special tests and operations are required at various times
over the unit's life to demonstrate performance
characteristics, to perform maintenance activities, and to
perform special evaluations. Because TS normally preclude
these tests and operations, Special Test Exceptions (STEs)
allow specified requirements to be changed or suspended
under controlled conditions. STEs are included in
applicable sections of the Specifications. Unless otherwise
specified, all other TS requirements remain unchanged and in
effect as applicable. This will ensure that all appropriate
requirements of the MODE or other specified condition not
directly associated with or required to be changed or
suspended to perform the special test or operation will
remain in effect.

The Applicability of an STE LCO represents a condition not
necessarily in compliance with the normal requirements of
the TS. Compliance with STE LCOs is optional.

A special test may be performed under either the provisions
of the appropriate STE LCO or the other applicable TS
requirements. If it is desired to perform the special test
under the provisions of the STE LCO. the requi rements of the
STE LCO shall be followed. This includes the SRs specified
in the STE LCO.

Some of the STE LCOs require that one or more of the LCOs
for normal operation be met (i.e.. meeting the STE LCO
requires meeting the specified normal LCOs). The
Applicability, ACTIONS, and SRs of the specified normal
LCOs, however, are not required to be met in order to meet
the STE LCO when it is in effect. This means that, upon
failure to meet a specified normal LCO, the associated
ACTIONS of the STE LCO apply, in lieu of the ACTIONS of the
normal LCO. Exceptions to the above do exist. There are
instances. when the Applicability of the specified normal LCO
must be met ~ where its ACTIONS must be taken, where certain
of its Suryei llances must be performed, or where all of
these requirements must be met concurrently with the
requirements of the STE LCO.

(continued)

PALO VERDE UNITS 1,2,3 B 3.0-11 REVISION 0



l

l



LCO Applicability
B 3.0

BASES

LCO 3.0.7
(continued)

Unless the SRs of the specified normal LCOs are suspended or
changed by the special test, those SRs that are necessary to
meet the specified normal LCOs must be met prior to
performing the special test. During the conduct of the
special test, those Survei llances need not be performed
unless specified by the ACTIONS or SRs of the STE LCO.

ACTIONS for STE LCOs provide appropriate remedial measures
upon failure to meet the STE LCO. Upon failure to meet
these ACTIONS, suspend the performance of the special test
and enter the ACTIONS for all LCOs that are then not met.
Entry into LCO 3.0.3 may possibly be required. but this
determination should not be made by considering only the
failure to meet the ACTIONS of the STE LCO.
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8 3. 0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES

SRs SR 3.0.1 through SR 3.0.4 establish the general requirements
applicable to all Specifications and apply at all times,
unless otherwise stated.

SR 3.0.1 SR 3.0. 1 establishes the requirement that SRs must be met
during the MODES or other specified conditions in the
Applicability for which the requirements of the LCO apply,
unless otherwise specified in the individual SRs. This
Speci fication is to ensure that Survei llances are performed
to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet
a Surveillance within the specified Frequency. in accordance
with SR 3.0.2. constitutes a failure to meet an LCO.

Systems and components are assumed to be OPERABLE when the
associated SRs have been met. Nothing in this
Specification, however, is to be construed as implying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperable,
although still meeting the SRs; or

b. The requi rements of the Surveillance(s) are known to
be not met between required Surveillance performances.

Survei llances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LCO are not applicable,
unless otherwise specified. The SRs associated with a
Special Test Exception (STE) are only applicable when the
STE is used as an allowable exception to the requirements of
a Specification.

Unplanned events may satisfy the requirements (including
applicable acceptance criteria) for a given SR. In this
case, the unplanned event may be credited as fulfilling the
performance of the SR. This allowance includes those SRs
whose performance is normally precluded in a given MODE or
other specified condition.

(continued)
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BASES

SR 3.0.1
(continued)

Surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedial measures that apply.
Surveillances have to be met and performed in accordance
with SR 3.0.2, prior to returning equipment to OPERABLE
status.

Upon completion of maintenance. appropriate post maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordance with
SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions in the
Applicability due to the necessary unit parameters not
having been established. In these situations, the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the
equipment is not otherwise believed to be incapable of
performing its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.

Some examples of this process are:

Auxiliary Feedwater (AFW) pump turbine maintenance
during refueling that requires testing at steam
pressures ) 800 psi. However, if other appropriate
testing is satisfactorily completed, the AFW System
can be considered OPERABLE. This allows startup and
other necessary testing to proceed until the plant
reaches the steam pressure required to perform the
testing.

b. High Pressure Safety Injection (HPSI) maintenance
during shutdown that requires system functional tests
at a specified pressure. Provided other appropriate
testing is satisfactorily completed. startup can
proceed with HPSI considered OPERABLE. This allows
operation to reach the specified pressure to complete
the necessary post maintenance testing.

(continued)
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8 3.0

BASES

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Sur veillances and any Required
Action with a Completion Time that requires the periodic
performance of the Required Action on a "once per..."
interval .

SR 3.0.2 permits a 25K extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers plant operating conditions that may
not be suitable for conducting the Surveillance (e.g.,
transient conditions or other ongoing Surveillance or
maintenance activities).

The 25K extension does not significantly degrade the
reliability that results from performing the Surveillance at
its specified Frequency. This is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Survei llances for
which the 25K extension of the interval specified in the
Frequency does not apply. These exceptions are stated in
the individual Specifications. An example of where SR 3.0.2
does not apply is the Containment Leak Rate Testing Program.

As stated in SR 3.0.2. the 25K extension also does not apply
to the initial portion of a periodic Completion Time that
requi res performance on a "once per..." basis. The 25K
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25K
extension to this Completion Time is that such an action
usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or
accomplishes the function of the inoperable equipment in an
alternative manner.

(continued)
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SR 3.0.2
(continued)

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals (other than those consistent with
refueling intervals) or periodic Completion Time intervals
beyond those specified.

SR 3.0.3 SR 3.0.3 establishes the flexibilityto def'er declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay
period of up to 24 hours or up to the limit of the specified
Frequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been
performed in accordance with SR 3.0.2. and not at the time
that the specified Frequency was not met. Ref'erence Bases
Section 3.0.2 for discussion and applicability of Frequency
and 25K extension.

This delay period provides an adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

The basis for this delay period includes consideration of
unit conditions, adequate planning'vailability of
personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the
required Surveillance. and the recognition that the most
probable result of any particular Surveillance being
performed is the verification of conformance with the
requirements.

When a Surveillance with a Frequency based not on time
intervals, but upon specified unit conditions or operational
situations, is discovered not to have been performed when
specified, SR 3.0.3 allows the full delay period of 24 hours
to perform the Surveillance.

SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
NODE changes imposed by Required Actions.

(continued)
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BASES

SR 3.0.3
(continued)

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is a flexibilitywhich is not
intended to be used as an operational convenience to extend
Surveillance intervals.

If a Surveillance is not completed within the allowed delay
period. then the equipment is considered inoperable or the
variable is considered outside the specified limits and the
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expi ration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified limits and the Completion Times of the
Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
allowed by this Specification, or within the Completion Time
of the ACTIONS. restores compliance with SR 3.0. 1.

SR 3.0.4
I

SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a NODE or other specified
Condition in the Applicability.

This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into NODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit.

The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated NODE or other specified
condition in the Applicability.

(continued)
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SR 3.0.4
(continued)

However, in certain circumstances. failing to meet an SR
will not result in SR 3.0.4 restricting a MODE change or
other specified condition change. When a system, subsystem,
division, component, device, or variable is inoperable or
outside its specified limits, the associated SR(s) are not
required to be performed. per SR 3.0. 1. which states that
suryei llances do not have to be performed on inoperable
equipment. When equipment is inoperable, SR 3.0.4 does not
apply to the associated SR(s) since the requi rement for the
SR(s) to be performed is removed. Therefore, failing to
perform the Surveillance(s) within the specified Frequency
does not result in an SR 3.0.4 restriction to changing MODES
or other specified conditions of the Applicability.
However, since the LCO is not met in this instance, LCO
3.0.4 will govern any restrictions that may (or may not)
apply to MODE or other specified condition changes.

The provi si ons of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the
provisions of SR 3.0.4 shall not prevent changes in MODES or
other specified conditions in the Applicability that result
from any unit shutdown.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions
necessary for meeting the SRs are specified in the
Frequency, in the Surveillance, or both. This allows
performance of Survei llances when the prerequisite
condition(s) specified in a Surveillance procedure require
entry into the MODE or other specified condition in the
Applicability of the associated LCO prior to the performance
or completion of a Surveillance. A Surveillance that could
not be performed until after entering the LCO Applicability,
would have its Frequency specified such that it is not "due"
until the specific conditions needed are met. Alternately,
the Surveillance may be stated in the form of a Note as not
required (to be met or performed) until a particular event,
condition, or time has been reached. Further discussion of
the specific formats of SRs'nnotation is found in
Section 1.4, Frequency.

(continued)
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BASES

SR 3.0.4
(continued)

SR 3.0.4 is only applicable when entering MODE 4 from
MODE 5, Mode 3 from MODE 4. MODE 2 from MODE 3, or MODE 1
from MODE 2. Furthermore, SR 3.0.4 is applicable when
entering any other specified condition in the Applicability
only while operating in MODES 1, 2, 3 or 4. The
requirements of SR 3.0.4 do not apply in MODES 5 and 6, or
in other specified conditions of the Applicability (unless
in MODES l. 2, 3 or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to
be taken.
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SDH - Reactor Trip Breakers Open
' 3.1.1

B 3. 1 REACTIVITY CONTROL SYSTEMS

B 3. 1. 1 SHUTDOWN MARGIN (SDH) - Reactor Trip Breakers Open

BASES

BACKGROUND The reactivity control systems must be redundant and capable
of holding the reactor core subcritical when shutdown under
cold conditions. in accordance with GDC 26 (Ref. 1).
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel. SDH requi rements provide
sufficient reactivity margin to ensure that acceptable fuel
design limits will not be exceeded for normal shutdown and
anticipated operational occurrences (AOOs). As such, the
SDM defines the degree of subcriticality that would be
obtained immediately following the insertion of all full
length control element assemblies (CEAs), assuming the
single CEA of highest reactivity worth is fully withdrawn
with Reactor Trip Breakers open. This reactivity worth is
credited in establishing the required SDH.

The system design requires that two independent reactivity
control systems be provided. and that one of these systems
be capable of maintaining the core subcritical under cold
conditions. These requi rements are provided by the use of
movable CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA System provides the SDH during power
operation and is capable of making the core subcritical
rapidly enough to prevent exceeding acceptable fuel design ,

limits. assuming that the CEA of highest reactivity worth
remains fully withdrawn.

The soluble boron system can compensate for fuel depletion
during operation and all xenon burnout reactivity changes,
and maintain the reactor subcritical under cold conditions.

During power operation, SDH control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3. 1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
in the shutdown and refueling modes, the SDM requirements
are met'y means of adjustments to the RCS boron
concentration.

PALO VERDE UNITS 1.2.3 B 3.1.1-1

(continued)

REVISION 0



0

I



SDM - Reactor Trip Breakers Open
B 3.1.1

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The minimum required SDM is assumed as an initial condition
in safety analysis. The safety analysis (Ref. 2)
establishes a SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AOOs, with the assumption of the highest worth CEA stuck out
following a reactor trip. Specifically. for MODE 5. the
rimary safety analysis that relies on the SDM limits is the
oron dilution'analysis.

The acceptance criteria for SDM are that specified
acceptable fuel design limits are maintained. This is done
by ensuring that:

a. The reactor can be made subcritical from all operating
conditions. transients, and Design Basis Events;

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuel centerline temperature limit AOOs, and
< 280 cal/gm energy deposition for the CEA ejection
accident).

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

The most limiting accident for the SDM requi rements is based
on a main steam line break (MSLB). as described in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG). and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As
initial RCS temperature decreases. the severity of an MSLB
decreases. The most limiting MSLB, with respect to
potential fuel damage before a reactor trip occurs, is a
guillotine break of a main steam line inside containment
initiated at the end of core life. The positive reactivity
addition from the moderator temperature decrease will
terminate when the affected SG boils dry. thus terminating
RCS heat removal and cooldown. Following the MSLB, a post
trip return to power may occur; however, no fuel damage

(continued)

PALO VERDE UNITS 1.2,3 B 3.1.1-2 REVISION 0



~,

I

0



SDM - Reactor Trip Breakers Open
8 3.1.1

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

occurs as a result of the post trip return to power . and
THERMAL POWER does not violate the Safety Limit (SL)
requirement of SL 2.1.1.

In addition to the limiting HSLB transient, the SDH
requi rement for MODES 3. 4, and 5 must also protect against

a. Inadvertent boron dilution;

b. Startup of an inactive reactor coolant pump (RCP); and

c. CEA ejection.

Each of these is discussed below.

In the boron dilution analysis, the required SDH defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of'he analysis. This event is
most limiting at the beginning of core life when critical
boron concentrations are highest.

The startup of an inactive RCP will not result in a "cold
water" criticality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition that can occur due to an
inadvertent RCP start is less than half the minimum required
SDH. An idle RCP cannot, therefore, produce a return to
power from the hot standby condition.

SHUTDOWN MARGIN is the amount by which the core is
subcritical, or would be subcritical immediately following a
reactor trip, considering a single malfunction resulting in
the highest worth CEA failing to insert. With any full
length CEAs not capable of being fully inserted, the
withdrawn reactivity worth of these CEAs must be accounted
for in the determination of SDH.

The SDM satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

PALO VERDE UNITS 1,2,3 B 3.1.1-3
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SDH - Reactor Trip Breakers Open' 3.1.1

BASES (continued)

LCO The HSLB (Ref. 2)- and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the SDM value
of the LCO. For HSLB accidents, if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100, "Reactor Site Criterion," limits (Ref. 4). For
the boron dilution accident. if the LCO is violated. then
the minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

SDH is a core physics design condition that can be ensured
through CEA positioning (regulating and shutdown CEAs) and
through the soluble boron concentration.

APPLICABILITY In MODES 3. 4 and 5 with the Reactor Trip Breakers Open or
the CEA drive system not capable of CEA withdrawal, the SDM
requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
discussed above. In MODES 1 and 2. SDH is ensured by
complying with LCO 3. 1.6, "Shutdown Control Element Assembly
(CEA) Insertion Limits," and LCO 3. 1.7. In NODES 3. 4 and 5
with the Reactor Trip Breakers Closed, SDM is addressed by
LCO 3.1.2, "SHUTDOWN MARGIN (SDH) - Reactor Trip Breakers
Closed." In MODE 6, the shutdown reactivity requirements
are given in LCO 3.9. 1, "Boron Concentration."

ACTIONS A.1

If the SDH requi rements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boration will be continued until the SDH requirements are
met.

In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible, the boron concentration should be a highly
concentrated solution, such as that normally found in the

(continued)
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SDM - Reactor Trip Breakers Open
8 3.1.1

BASES (continued)

ACTIONS A.l (continued)

refueling water tank. The operator should borate with the
best source available for the plant conditions.

In determining the boration flow rate. the time in core life
must be considered. For instance. the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle, when the boron concentration will
exceed 2000 ppm. Assuming that a value of 1X Dk/k must be
recovered and a boration flow rate of 26 gpm, it is possible
to increase the boron concentration of the RCS by 100 ppm in
approximately 35 minutes with a 4000 ppm source.

If a boron worth of 10 pcm/ppm is assumed, this combination
of parameters will increase the SDM by 1X hk/k. These
boration parameter s of 26 gpm and 4000 ppm represent typical
values and are provided for the purpose of offering a
specific example.

SURVEILLANCE
REQUIREMENTS

SR 3.1.1.1

SDM is verified by performing a reactivity balance
calculation, considering the listed reactivity effects:

a. RCS boron concentration;

b. CEA positions;

c. RCS average temperature;

de Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

Samarium concentration; and

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

(continued)
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SDM - Reactor Trip Breakers Open
B 3.1.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

The Frequency of 24 hours is based on the generally slow
change in requi red boron concentration, and also allows
sufficient time for the operator to collect the required
data. which includes performing a boron concentration
analysis, and complete the calculation. When taking credit
for the Xenon concentration in the reactivity balance
calculation, the frequency may have to be administratively
controlled to ensure that SDN does not go below the limit
due to Xenon decay.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. UFSAR, Section 15.2.

3. UFSAR, Section 15.4.

4. 10 CFR 100.
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SDH - Reactor Trip Breakers Closed
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3. 1.2 SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers Closed

BASES

BACKGROUND The reactivity control systems must be redundant and capableof'olding the reactor core subcritical when shut down under
cold conditions, in accordance with GDC 26 (Ref. 1).
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel. SDH requi rements provide
sufficient reactivity margin to ensure that acceptable fuel
design limits will not be exceeded for normal shutdown and
anticipated operational occurrences (AOOs). As such, SDH
defines the degree of subcriticality that would be obtained
immediately following the insertion of all full length
control element assemblies (CEAs), assuming the single CEA
of highest reactivity worth is fully withdrawn.

The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
movable CEAs and soluble boric acid in the Reactor Coolant
System (RCS). The CEA System provides the SDH during power
operation and is capable of making the core subcritical
rapidly enough to prevent exceeding the acceptable fuel
design limits, assuming that the CEA of highest reactivity
worth remains fully withdrawn.

The soluble boron system can compensate for fuel depletion
during oper ation and all xenon burnout reactivity changes,
and maintain the reactor subcritical under cold conditions.

During power operation. SDH control is ensured by operating
with the shutdown CEAs fully withdrawn and the regulating
CEAs within the limits of LCO 3. 1.7, "Regulating Control
Element Assembly (CEA) Insertion Limits." When the unit is
in the shutdown and refueling modes, the SDH requirements
are met by means of adjustments to the RCS boron
concentration.

PALO VERDE UNITS 1.2.3 8 3.1.2-1
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SDH - Reactor Trip Breakers Closed'
3.1.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The minimum requi red SDH is assumed as an initial condition
in safety analysis. The safety analysis (Ref. 2)
establishes a SDH that ensures specified acceptable fuel
design limits are not exceeded for normal operation and AOOs
with the assumption of the highest worth CEA stuck out
following a reactor trip. Specifically, for MODE 5, the
rimary safety analysis that relies on the SDM limits is the
oron dilution analysis.

The acceptance criteria for SDH requirements are that the
specified acceptable fuel design limits are maintained.
This is done by ensuring that:

a. The reactor can be made subcritical from all operating
conditions, tr ansients, and Design Basis Events;

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio, fuel
centerline temperature limits for AOOs, and
s 280 cal/gm energy deposition for the CEA ejection
accident); and

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

The most limiting accident for the SDH requi rements is based
on a main steam line break (HSLB). as described in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG). and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As
initial RCS temperature decreases, the severity of an HSLB
decreases. The most limiting HSLB, with respect to
potential fuel damage before a reactor trip occurs, is a
guillotine break of a main steam line inside containment
initiated at the end of core life. The positive reactivity
addition from the moderator temperature decrease will
terminate when the affected SG boils dry. thus terminating
RCS heat removal and cooldown. Following the

(continued)

PALO VERDE UNITS 1,2.3 B 3.1.2-2 REVISION 0



J

!



SDH - Reactor Trip Breakers Closed
8 3.1.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

HSLB. a post trip return to power may occur; however. no
fuel damage occurs as a result of the post trip return to
power, and THERMAL POWER does not violate the Safety Limit
(SL) requi rement of SL 2. 1. 1.

In addition to the limiting HSLB transient, the SDM
requi rement for MODES 3, 4, and 5 must also protect against:

a. Inadvertent boron dilution;

b. An uncontrolled CEA withdrawal from a subcritical
condition;

c. Startup of an inactive reactor coolant pump (RCP); and

d. CEA ejection.

Each of these is discussed below.

In the boron dilution analysis. the required SDH defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of'he RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting at the beginning of'ore life when critical
boron concentrations are highest.

The withdrawal of CEAs from subcritical conditions adds
reactivity to the reactor core, causing both the core power
level and heat flux to increase with corresponding increases
in reactor coolant temperatures and pressure. The
withdrawal of CEAs also produces a time dependent
redistribution of core power.

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled CEA withdrawal transient is
terminated by either a high power level trip or a high
pressurizer pressure trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits.

(continued)
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SDM - Reactor Trip Breakers Closed
8 3.1.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

The startup of an inactive RCP will not result in a "cold
water" criticality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition that can occur due to an
inadvertent RCP start is less than half the minimum required
SDM. An idle RCP cannot, therefore, produce a return to
power from the hot standby condition.

The function of SHUTDOWN MARGIN is to ensure that the
reactor remains subcritical following a design basis
accident or anticipated operational occurrence. During
operation in MODES 1 and 2. with k,« greater than or equal
to 1.0. the transient insertion littIits of Specification
3. 1.3.6 ensure that sufficient SHUTDOWN MARGIN is available.

SHUTDOWN MARGIN is the amount by which the core is
subcritical, or would be subcritical immediately following a
reactor trip, considering a single malfunction resulting in
the highest worth CEA failing to insert. With any full
length CEAs not capable of being fully inserted. the
withdrawn reactivity worth of the CEAs must be accounted for
in the determination of SDM.

SHUTDOWN MARGIN requirements vary throughout the core life
as a function of fuel depletion and reactor coolant system
(RCS) cold leg temperature (T, ). The most restrictive
condition occurs at EOL, with „i, at no-load operating
temperature, and is associated wIth a postulated steam line
break accident and the resulting uncontrolled RCS cooldown.
In the analysis of this accident. the specified SHUTDOWN
MARGIN is required to control the reactivity transient and
ensure that the fuel performance and offsite dose criteria
are satisfied.

(continued)
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SDM - Reactor Trip Breakers Closed
' 3.1.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

As (initial) T„„ decreases, the potential RCS cooldown and
the resulting reactivity transient are less severe and,
therefore, the required SHUTDOWN MARGIN also 'decreases.
Below T„„ of about 350'F. the inadvertent deboration event
becomes limiting with respect to the applicable SHUTDOWN
MARGIN requirements. Below 350'F, the specif'ied SHUTDOWN
MARGIN ensures that sufficient time for operator actions
exists between the initial indication of the debor ation and
the total loss of shutdown margin. Accordingly, with the
reactor trip breakers closed and the CEA drive system
capable of CEA withdrawal, the SHUTDOWN MARGIN requirements
are based upon these limiting conditions.

Additional events considered in establishing requi rements on
SHUTDOWN MARGIN that are not limiting with respect to the
Specification limits are single CEA withdrawal and startup
of an inactive reactor coolant pump.

The function of K„., is to maintain sufficient subcriticality
to preclude inadvertent criticality following ejection of a
single control element assembly (CEA). K, is a measure of
the core's reactivity. considering a single malfunction
resulting in the highest worth inserted CEA being ejected.

K , requirements vary with the amount of positive reactivity
tliat would be introduced assuming the CEA with the highest
inserted worth ejects from the core. The K„ requirement
ensures that a CEA ejection event while shut own will not
result in criticality. Above T„„ of 500'F. Doppler
reactivity feedback is sufficient to preclude the need for a
specific K. requirement. With all CEAs fully inserted, Kg y

and SHUTDOWN( MARGIN requirements are equivalent in terms of
minimum acceptable core boron concentration.

The requirement prohibiting criticality due to shutdown
group CEA movement is associated with the assumptions used
in the analysis of uncontrolled CEA withdrawal from
subcritical conditions. Due to the high differential
reactivity worth of the shutdown CEA groups, the analysis
assumes that the initial shutdown reactivity is such that
the reactor will remain subcritical in the event of
unexpected or uncontrolled shutdown group withdrawal.

The SDM satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

PALO VERDE UNITS 1.2,3 8 3.1.2-5
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SDH - Reactor Trip Breakers Closed
' 3.1.2

BASES

LCO The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the reactivity
control requirements of the LCO. For HSLB accidents. if the
LCO is violated. there is a potential to exceed the DNBR
limit and to exceed 10 CFR 100. "Reactor Site Criterion,"
limits (Ref. 4). For the boron dilution accident, if the
LCO is violated, then the minimum required time assumed for
operator action to terminate dilution may no longer be
applicable.

SDN. K ,, and criticality due to Shutdown CEA withdrawal are
core pliysics design conditions that can be ensured through
CEA positioning (regulating and shutdown CEAs) and through
the soluble boron concentration.

APPLICABILITY In MODES 3. 4, and 5 with the Reactor Trip Breakers Closed
and the CEA Drive System i s capabl e of CEA wi thdr awa1, the
SDM requirements are applicable to provide sufficient
negative reactivity to meet the assumptions of the safety
analyses discussed above. In NODES 1 and 2, SDH is ensured
by complying with LCO 3. 1.6, "Shutdown Control Element
Assembly (CEA) Insertion Limits," and LCO 3. 1.7. MODES 3, 4
and 5 with the Reactor Trip Breakers Open, SDM is addressed
by LCO 3. 1. 1, "SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers
Open." In MODE 6, the shutdown reactivity requirements are
given in LCO 3.9. 1, "Boron Concentration."

ACTIONS A.1

If the SDH requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components and/or vary CEA position.It is assumed that boration will be continued until the SDH

requirements are met.

In the determination of the required combination of boration
flow rate and boron concentration. there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible, the boron concentration should be a highly

(continued)
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SDH - Reactor Trip Breakers Closed
' 3.1.2

BASES

ACTIONS A. 1 (continued)

concentrated solution, such as that normally found in the
refueling water tank. The operator should borate with the
best source available for the plant conditions.

In determining the boration flow rate the time in core life
must be considered. For instance. the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle, when the boron concentration will
exceed 2000 ppm. Assuming that a value of 1X hk/k must be
recovered and a boration flow rate of 26 gpm, it is possible
to increase the boron concentration of the RCS by 100 ppm in
approximately 35 minutes with a 4000 ppm source. If a boron
worth of 10 pcm/ppm is assumed. this combination of
parameters will increase the SDH by 1X hk/k. These boration
parameters of 26 gpm and 4000 ppm represent typical values
and are provided for the purpose of offering a specific
example.

B.l and B.2

If the K„., requi rements are not met or reactor criticality
is achievable by Shutdown Group CEA movement, boration must
be initiated promptly and CEA position varied to restore K„.,
within limit or to ensure criticality due to Shutdown Group
CEA movement is not achievable. A Completion Time of 15
minutes is adequate for an operator to correctly align and
start the required systems and components and vary CEA
position. It is assumed that boration will be continued and
CEA position varied to return K„., to within limit or prevent
reactor criticality due to Shutdown Group CEA movement. CEA

'ovementis only required if the specific limit exceeded can
be improved by taking this action.

In the determination of the requi red combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible. the boron concentration should be a highly
concentrated solution, such as that normally found in the
refueling water tank. The operator should borate with the
best source available for the plant conditions.

(continued)

PALO VERDE UNITS 1,2,3 8 3.1.2-7 REVISION 0



l

,ll

I

I
f

il i

t

(

I

l



SDH - Reactor Trip Breakers Closed'
3.1.2

BASES

ACTIONS B.l and B.2 (continued)

In determining the boration flow rate the time in core life
must be considered. For instance, the most difficult time
in core life to increase the RCS boron concentration is at
the beginning of cycle. when the boron concentration will
exceed 2000 ppm. Assuming that a value of 1X hk/k must be
recovered and a boration flow rate of 26 gpm. it is possible
to increase the boron concentration of the RCS by 100 ppm in
approximately 35 minutes with a 4000 ppm source. If a boron
worth of 10 pcm/ppm is assumed, this combination of
parameters will increase the SDM by 1X /tk/k. These boration
parameters of 26 gpm and 4000 ppm represent typical values
and are provided for the purpose of offering a specific
example.

SURVEILLANCE
REQUIREMENTS

SR 3.1.2.1 3.1.2.2 and 3.1.2.3

SDH, K .. and criticality not being achievable with Shutdown
Group MA withdrawal are verified by performing a reactivity
balance calculation; considering the listed reactivity
effects:

a. RCS boron concentration;

b. CEA positions;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration:

f. Samarium concentration; and

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as that of the
RCS.

(continued)
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SDM - Reactor Trip Breakers Closed' 3.1.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3. 1.2. 1 3. 1.2.2 and 3. 1.2.3 (continued)

The Frequency of 24 hours is based on the generally slow
change in required boron concentration, and it allows
sufficient time for the operator to collect the required
data. which includes performing a boron concentration
analysis, and complete the calculation. When taking credit
for xenon concentration in the reactivity balance
calculation, the frequency may have to be administratively
controlled to ensure that SDM does not go below the limit
due to Xenon decay.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. UFSAR. Section 15. 1.

3. UFSAR, Section 15.4.

4. 10 CFR 100
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Reactivity Balance
8 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Reactivity Balance

BASES

BACKGROUND According to GDC 26. GDC 28, and GDC 29 (Ref. 1), reactivity
shall be controllable, such that, subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal oper ation and
anticipated operational occurrences. Therefore. reactivity
balance is used as a measure of the predicted versus
measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, control
element assembly (CEA) worth, or operation at Conditions not
consistent with those assumed in the predictions of core
reactivity, and could potentially result in a loss of SDH or
violation of acceptable fuel design limits. Comparing
predicted versus measured core, reactivity validates the
nuclear methods used in the safety analysis and supports the
SDH demonstrations (LCO 3. 1. 1, "SHUTDOWN MARGIN (SDH)-
Reactor Trip Breakers Open and LCO 3. 1.2, "SHUTDOWN MARGIN
(SDH), Reactor Trip Breaker Closed" ) in ensuring the reactor
can be brought safely to cold, subcritical conditions.

When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance. since
parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers, producing zero net
reactivity. Reactivity balance is typically based on the
critical boron curve, which provides an indication of the
soluble boron concentration in the Reactor Coolant System
(RCS) versus cycle burnup. Periodic measurement of the RCS
boron concentration for comparison with the predicted value
with other variables fixed (such as CEA height, temperature,
pressure, and power) provides a convenient method of
ensuring that core reactivity is within design expectations,
and that the calculational models used to generate the
safety analysis are adequate.

(continued)
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Reactivity Balance' 3.1.3

BASES

BACKGROUND
(continued)

In order to achieve the required fuel cycle energy output,
the uranium enrichment in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle. When the reactor is
critica1 at RTP and moderator temperature, the excess
positive reactivity is compensated by burnable absorbers (if
any). CEAs, whatever neutron poisons (mainly xenon and
samarium) are present in the fuel, and the RCS boron
concentration.

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The critical boron curve is based on steady state operation
at RTP. Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions. and must be evaluated.

APPLICABLE
SAFETY ANALYSES

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular,
SDM, and reactivity transients such as CEA withdrawal
accidents or CEA ejection accidents. are very sensitive to
accurate prediction of core reactivity. These accident
analysis evaluations rely on computer codes that have been
qualified against available test data, operating plant data.
and analytical benchmarks. Monitoring reactivity balance
additionally ensures that the nuclear methods provide an
accurate representation of the core reactivity.

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of'redetermining reactivity
behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion.

The comparison between measured and predicted initial core
reactivity provides a normalization for calculational models
used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree. then

(continued)
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Reactivity Balance'
3.1.3

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

the assumptions used in the reload cycle design analysis or
the calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement
between measured and predicted core reactivity exists at
BOC. then the prediction may be normalized to the measured
boron concentration. Thereafter, any significant deviations
in the measured boron concentration from the predicted
critical boron curve that develop during fuel depletion may
be an indication that the calculational model is not
adequate for core burnups beyond BOC, or that an unexpected
change in core conditions has occurred.

The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the CEAs in
their normal positions for power operation. The
normalization is performed at BOC conditions. so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.

The reactivity balance satisfies Criterion 2 of 10 CFR 50.36
(c)(2)(ii).

LCO The reactivity balance limit is established to ensure plant
operation is maintained within the assumptions of the safety
analyses. Large differences between actual and predicted
core reactivity may indicate that the assumptions of the DBA
and transient analyses are no longer valid. or that the
uncertainties in the nuclear design methodology are larger
than expected. A limit on the reactivity balance of
+ 1X hk/k has been established, based on engineering
judgment. A 1X deviation in reactivity from that predicted
is larger than. expected for normal operation, and should
therefore be evaluated.

When measured core reactivity is within 1X hk/k of the
predicted value at steady state thermal conditions, the core
is considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.

(continued)
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Reactivity Balance
' 3:1.3

BASES

LCO
(continued)

These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY The limits on core reactivity must be maintained during
MODE 1 because a reactivity balance must exist when the
reactor is critical or producing TMERMAL POWER. As the fuel
depletes, core conditions are changing, and confirmation of
the reactivity balance ensures the core is operating as
designed. This Specification does not apply in MODE 2
because enough operating margin exists to limit the affects
of a reactiv)ty anomaly and THERMAL POWER is low enough (s
5X RTP) such that reactivity anomalies are unlikely to
occur. This Specification does not apply in MODES 2, 3, 4,
and 5 because the reactor is shut down and the reactivity
balance is not changing.

In MODE 6, fuel loading results in a continually changing
core reactivity. Boron concentration requirements
(LCO 3.9. 1, "Boron Concentration" ) ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDH demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g.. fuel movement, or CEA replacement. or
shuffling).

ACTIONS A. 1 and A.2
Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis must be performed. Core conditions are evaluated
to determine thei r consistency with input to design
calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions. The required
Completion Time of' days is based on the low probability of
a DBA occurring during this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.

Following evaluations of the core design and safety
analysis. the cause of the reactivity anomaly may be

(continued)
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Reactivity Balance
B 3.1.3

BASES

ACTIONS A. 1 and A.2 (continued)

resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique. then the calculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated and it is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized, and power operation
may continue. If operational restrictions or additional SRs
are necessary to ensure the reactor core is acceptable for
continued operation, then they must be defined.

The requi red Completion Time of 7 days is adequate for
preparing whatever operating restrictions or Survei llances
that may be required to allow continued reactor operation.

8.1

If the core reactivity cannot be restored to within the
1X hk/k. the plant must be brought to a NODE in which the
LCO does not apply. To achieve this status, the plant must
be brought to at least MODE 2 within 6 hours. The allowed
Completion Time is reasonable, based on operating
experience, for reaching NODE 2 from full power conditions
in an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.1.3.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made considering that other core conditions
are fixed or stable including CEA position, moderator
temperature. fuel temperature, fuel depletion, xenon
concentration, and samarium concentration. The Surveillance

(continued)
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Reactivity, Balance
8 3.1.3

BASES

SURVEILLANCE
REQUIREHENTS

SR 3.1.3.1 (continued)

is per formed prior to entering HODE 1 as an initial check on
core conditions and design calculations at BOC. The SR is
modified by three Notes. The first Note indicates that the
normalization of predicted core reactivity to the measured
value may take place within the first 60 effective full
power days (EFPD) after each fuel loading. This allows
sufficient time for core conditions to reach steady state,
but prevents operation for a large fraction of the fuel
cycle without establishing a benchmark for the design
calculations. The required subsequent Frequency of 31 EFPD,
following the initial 60 EFPD after entering HODE 1, is
acceptable, based on the slow rate of core changes due to
fuel depletion and the presence of other indicators (e.g.,
Azimuthal Tilt) for prompt indication of an anomaly. A
Note, "only required after 60 EFPD," is added to the
Frequency column to allow this.

REFERENCES l. 10 CFR 50. Appendix A, GDC 26, GDC 28, and GDC 29.

2. UFSAR, Section 15.
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MTC
B 3.1.4

8 3.1 REACTIVITY CONTROL SYSTEMS

B 3. 1.4 Hoderator Temperature Coefficient (HTC)

BASES

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation. even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.

The HTC relates a change in core reactivity to a change in
reactor coolant temperature. A positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative HTC means that reactivity decreases
with increasing moderator temperature. The reactor is
designed to operate with a negative MTC over the largest
possible range of'uel cycle operation. Therefore, a
coolant temperature increase will cause a reactivity
decrease. so that the coolant temperature tends to return
toward its initial value. Reactivity incr eases that cause a
coolant temperature increase will thus be self limiting, and
stable power operation will result. The same characteristic
is true when the NTC is positive and coolant temperature
decreases occur.

HTC values are predicted at selected burnups and
temperatures during the safety evaluation analysis and are
confirmed to be acceptable by measurements. Both initial
and reload cores are designed so that the beginning of cycle
(BOC) NTC is less positive than that allowed by the LCO.
The actual value of the MTC is dependent on core
characteristics such as fuel loading and reactor coolant
soluble boron concentration. The core design may require
additional burnable absorbers, either fixed lumped poison
rods or poisons distributed within selected fuel rods to
yield an NTC at the BOC within the range analyzed in the
lant accident analysis. The end of cycle (EOC) NTC is also
imited by the requirements of the accident analysis. Fuel

cycles that are designed to achieve high burnups or that
have changes to other characteristics are evaluated to
ensure that the HTC does not exceed the EOC limit.

PALO VERDE UNITS 1,2,3 B 3.1.4-1
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HTC'
3.1.4

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified HTC are:

a. The HTC values must remain within the bounds of those
used in the accident analysis (Ref. 2); and

b. The HTC must be such that inherently stable power
operations result during normal operation and during
accidents, such as overheating and overcooling events.

Reference 2 contains analyses of accidents that result in
both overheating and oyercooling of the reactor core. HTC
is one of the controlling parameters for core reactivity in
these accidents. Both the most positive value and most
negative value of the HTC are important to safety, and both
values must be bounded. Values used in the analyses
consider worst case conditions, such as very large soluble
boron concentrations. to ensure the accident results are
bounding.

Accidents that cause core overheating, either by decreased
heat removal or increased power production, must be
evaluated for results when the HTC is positive. Reactivity
accidents that cause increased power production include the
control element assembly (CEA) withdrawal transient from
either subcritical or full THERHAL POWER. The limiting
overheating event relative to plant response is based on the
Loss of Condenser Vacuum event (Ref. 3). The most limiting
event with respect to a positive HTC is a CEA withdrawal
accident from a subcritical condition, also refer red to as a
startup accident (Ref. 4).

Accidents that cause core overcooling must be evaluated for
results when the HTC is most negative. The event that
produces the most rapid cooldown of the RCS, and is
therefore the most limiting event with respect to the
negative HTC, is a steam line break (SLB) event. Following
the reactor trip for the postulated EOC SLB event, the large
moderator temperature reduction combined with the large
negative HTC may produce reactivity increases that are as
much as the shutdown reactivity. When this occurs, a
substantial fraction of core power is produced with all CEAs
inserted, except the most reactive one, which is assumed
withdrawn. Even if the reactivity increase produces
slightly subcritical conditions. a large fraction of core
power may be produced through the effects of subcritical
neutron multiplication.

(continued)
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NTC*

B 3.1.4

BASES (continued)

APPLICABLE
SAFETY ANALYSES

(continued)

NTC values are bounded in reload safety evaluations assuming
steady state conditions at BOC and EOC. A middle of cycle
(HOC) measurement is conducted at conditions when the RCS
boron concentration reaches approximately 300 ppm. The
measured value may be extrapolated to project the EOC value,
in order to confirm reload design predictions.

The HTC satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO LCO 3. 1.4 requires the HTC to be within the specified limits
of the COLR to ensure the core operates within the
assumptions of the accident analysis. During the reload
core safety evaluation, the NTC is analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation. The limit on a positive
MTC ensures that core overheating accidents will not violate
the accident analysis assumptions. The negative NTC limit
for EOC specified in the COLR ensures that core overcooling
accidents will not violate the accident analysis
assumptions.

NTC is a core physics parameter determined by the fuel and
fuel cycle design and cannot be easily controlled once the
core design is fixed. During operation, therefore, the LCO
can only be ensured through measurement. The surveillance
checks at BOC and MOC on an HTC provide confirmation that
the HTC is behaving as anticipated, so that the acceptance
criteria are met.

APPLICABILITY In MODE 1, the limits on the HTC must be maintained to
ensure that any accident initiated from THERMAL POWER
operation will not violate the design assumptions of the
accident analysis. In MODE 2, the limits must also be
maintained to ensure accidents, such as the uncontrolled CEA
assembly or group withdrawal, will not violate the
assumptions of the accident analysis. In NODES 3, 4. 5,
and 6, this LCO is not applicable. since no Design Basis
Accidents (DBAs) using the NTC as an analysis assumption are
initiated from these MODES except for a MSLB in MODE 3. In
this case, the analysis assumes worst case NTC, with the
ECCS systems mitigating the event.

(continued)
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MTC
B 3.1.4

BASES (continued)

APPLICABILITY
(continued)

However. the variation of the HTC, with temperature in
MODES 3, 4, and 5, for DBAs initiated in MODES 1 and 2, is
accounted for in the subject accident analysis. The
variation of the HTC, with temperature assumed in the safety
analysis, is accepted as valid once the BOC and MOC
measurements are used for normalization.

ACTIONS A. 1

HTC is a function of the fuel and fuel cycle designs, and
cannot be controlled directly once the designs have been
implemented in the core. If HTC exceeds its limits. the
reactor must be placed in MODE 3. This eliminates the
potential for violation of the accident analysis bounds.
The associated Completion Time of 6 hours is reasonable,
considering the probability of an accident occurring during
the time period that would requi re an MTC value within the
LCO limits, and the time for reaching NODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.1.4.1 and SR 3.1.4.2

The SRs for measurement of the HTC at the beginning and
middle of each fuel cycle provide for confirmation of the
limiting MTC values. The HTC changes smoothly from most
positive (least negative) to most negative value during fuel
cycle operation, as the RCS boron concentration is reduced
to compensate for fuel depletion. The requirement for
measurement prior to operation ) 5X RTP satisfies the
confirmatory check on the most positive (least negative) HTC
value. The requirement for measurement, within 7 days of
(before or after) reaching 40 effective full power days and
a % core burnup, satisfies the confirmatory check of the
most negative MTC value. The measurement is performed at
any THERMAL POWER so that the projected EOC MTC may be
evaluated before the reactor actually reaches the EOC
condition. HTC values may be extrapolated and compensated
to permit direct comparison to the specified HTC limits.

(continued)
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NTC'
3.1.4

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3. 1.4. 1 and SR 3. 1.4.2 (continued)

SR 3. 1.4.2 is modified by a Note that indicates performance
is not required prior to entering NODE 1 or 2. Although
this Surveillance is applicable in NODES 1 and 2. the
reactor must be critical before the Surveillance can be
completed. Therefore. entry into the applicable NODE prior
to accomplishing the Surveillance is necessary.

SR 3. 1.4.2 is modified by a second Note, which indicates
that if extrapolated NTC is more negative than the EOC COLR
limit. the Surveillance may be repeated. and that shutdown
must occur prior to exceeding the minimum allowable boron
concentration at which NTC is projected to exceed the lower
limit. An engineering evaluation is performed if the
extrapolated value of NTC exceeds the Specification limits.

REFERENCES l. 10 CFR 50. Appendix A, GDC 11.

2. UFSAR, Section 15.0.

3. UFSAR, Section 15.2.

4. UFSAR, Section 15.4.
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CEA Alignment
8 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3. 1.5 Control Element Assembly (CEA) Alignment

BASES

BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown and
regulating CEAs is an initial assumption in all safety
analyses that assume CEA insertion upon reactor trip.
Maximum CEA misalignment is an initial assumption in the
safety analyses that directly affects core power
distributions and assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10 and GDC 26 (Ref. 1) and 10 CFR 50.46, "Acceptance
Criteria for Emergency Core Cooling Systems for Light Water
Cooled Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a CEA to become
inoperable or to become misaligned from its group. CEA
inoperability or misalignment may cause increased power
peaking, due to the asymmetric reactivity distribution and a
reduction in the total available CEA worth for reactor
shutdown. Therefore, CEA alignment and operability are
related to core operation in design power peaking limits and
the core design requi rement of a minimum SDM. If a CEA(s)
is discovered to be immovable but remains trippable and
aligned. the CEA is considered to be OPERABLE. At anytime,if a CEA(s) is immovable, a determination of the
trippabi lity (OPERABILITY) of that CEA(s) must be made, and
appropriate action taken.

Limits on CEA alignment and operability have been
established, and all CEA positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

CEAs are moved by their control element drive mechanisms
(CEDMs). Each CEDM moves its CEA one step (approximately

~r, inch) at a time, but at varying rates (steps per minute)
depending on the signal output from the Control Element
Drive Mechanism Control System (CEDMCS).

(continued)
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CEA Alignment
B 3.1.5

BASES

BACKGROUND
(continued)

The CEAs are arranged into groups that are radially
symmetric. Therefore, movement of the CEAs does not
introduce radial asymmetries in the core power distribution.
The shutdown and regulating CEAs provide the required
reactivity worth for immediate reactor shutdown upon a
reactor trip. The regulating CEAs also provide reactivity
(power level) control during normal'operation and
transients. Their movement may be automatically controlled
by the Reactor Regulating System. Part length CEAs are not
credited in the safety analyses for shutting down the
reactor, as are the regulating and shutdown groups. The
part length CEAs are used solely for ASI control.

The axial position of shutdown and regulating CEAs is
indicated by two separate and independent systems, which are
the Plant Computer CEA Position Indication System and the
Reed Switch Position Indication System. The two systems are
made up of 3 channels, redundant reed switch assemblies and
the pulse control system.

The Plant'Computer CEA Position Indication System counts the
commands sent to the CEA gripper coils from the CEDHCS that
moves the CEAs. There is one step counter for each group of
CEAs. Individual CEAs in a group all receive the same
signal to move and should, therefore, all be at the same
osition indicated by the group step counter for that group.
he Plant Computer CEA Position Indication System is

considered highly precise (+ one step or + ~i inch). If a
CEA does not move one step for each command signal. the step
counter will still count the command and incorrectly reflect
the position of the CEA.

The Reed Switch Position Indication System provides a highly
accurate indication of actual CEA position, but at a lower
precision than the step counters. This system is based on a
series of reed switches spaced along a tube with a center to
center distance of 1.5 inches, which is two steps, and wired
with precision resistors in a voltage divider network. To
increase the reliability of the system, there are redundant
reed switches at each position. If a CEA slips partially
into the core, but does not make up the rod bottom contact
logic, the plant computer step counter will incorrectly
reflect the CEA position. Therefore, if COLSS is receiving
incor rect CEA positions, the operability of the COLSS
programs must be determined. Refer to Section 3.2, Power
Distribution Limits for the applicable actions.

PALO VERDE UNITS 1,2,3 B 3.1.5-2
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CEA Alignment'
3.1.5

BASES (continued)

APPLICABLE
SAFETY ANALYSES

CEA misalignment accidents are analyzed in the safety
analysis (Ref. 3). The accident analysis defines CEA
misoperation as any event. with the exception of sequential
group withdrawals. which could result from a single
malfunction in the reactivity control systems. For example,
CEA misalignment may be caused by a malfunction of the CEDH,
CEDHCS. or by operator error. A stuck CEA may be caused by
mechanical jamming of the CEA fingers or of the gripper.

Inadvertent withdrawal of a single CEA may be caused by an
electrical fai lure in the CEA coil power programmers. A
dropped CEA could be caused by an opening of the electrical
circuit of the CEDH holding coil for a full length or part
length CEA.

The acceptance criteria for addressing CEA inoperability or
misalignment are that:

a. There shall be no violations of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core must remain subcritical after accident
transients.

Three types of misalignment are distinguished. During
movement of a group, one CEA may stop moving while the other
CEAs in the group continue. This condition may cause
excessive power peaking. The second type of misalignment
occurs if one CEA fails to insert upon a reactor trip and
remains stuck fully withdrawn. This condition requires an
evaluation to determine that sufficient reactivity worth is
held in the remaining CEAs to meet the SDH requirement with
the maximum worth CEA stuck fully withdrawn. If a CEA is
stuck in the fully withdrawn position, its worth is added to
the SDH requirement. since the safety analysis does not take
two stuck CEAs into account. The third type of misalignment
occurs when one CEA drops partially or fully into the
reactor core. This event causes an initial power reduction
followed by a return towards the original power due to
positive reactivity feedback from the negative moderator
temperature coefficient. Increased peaking during the power
increase may result in erosion of DNB margin.

(continued)
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CEA Alignment
8 3.1.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Analysis considers the case of a single CEA withdrawn
approximately 10 inches from a bank inserted to its
insertion limit. Satisfying limits on departure from
nucleate boiling ratio (DNBR) bounds the situation when a
CEA is misaligned from its group by 6.6 inches.

The effect of any misoperated CEA on the core power
distribution will be assessed by the CEA calculators, and an
appropriately augmented power distribution penalty factor
wi 11 be supplied as input to the core protection calculators
(CPCs). As the reactor core responds to the reactivity
changes caused by the misoperated CEA and the ensuing
reactor coolant and Doppler feedback effects, the CPCs will
initiate a low DNBR or high local power density trip signalif specified acceptable fuel design limits (SAFDLs) are
approached.

Since the CEA drop incidents result in the most rapid
approach to SAFDLs caused by a CEA misoperation, the
accident analysis analyzed a single full length CEA drop, a
single part length CEA drop, and a part length CEA subgroup
drop. The most rapid approach to the DNBR SAFDL or the fuel
center line melt SAFDL is caused by a single full length CEA
drop.

In the case of the full length CEA drop. a prompt decrease
in core average power and a distortion in radial power are
initially produced, which when conservatively coupled result
in local power and heat flux increases, and a decrease in
DNBR. As the dropped CEA is detected, core power and an
appropriately augmented power distribution penalty factor
are supplied to the CPCs. For plant operation within the
DNBR and local power density (LPD) LCOs, DNBR and LPD trips
can normally be avoided on a dropped CEA.

For a part length CEA subgroup drop, a distortion in power
distribution, and a decrease in core power are produced. As
the dropped part length CEA subgroup is detected, an
appropriate power distribution penalty factor is supplied to
the CPCs. and a reactor trip signal on low DNBR is
generated. For the part length CEA drop. both core average
power and three dimensional peak to average power density
increase promptly. As the dropped part length CEA is
detected. core power and an appropriately augmented power
distribution penalty factor are supplied to the CPCs.

(continued)
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CEA Alignment
8 3.1.5

BASES (continued)

APPLICABLE
SAFETY ANALYSES

CEA alignment satisfies Criteria 2 and 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The limits on part length, shutdown. and regulating CEA
alignments ensure that the assumptions in the safety
analysis will remain valid. The requirements on OPERABILITY
ensure that upon reactor trip. the CEAs will be available
and will be inserted to provide enough negative reactivity
to shut down the reactor. The OPERABILITY requirements also
ensure that the CEA banks maintain the correct power
distribution and CEA alignment.

The requirement is to maintain the CEA alignment to within
6.6 inches between any CEA and all other CEAs in its group.
The minimum misalignment assumed in safety analysis is
9.9 inches, and in some cases, a total misalignment from
fully withdrawn to fully inserted is assumed.

Failure to meet the requi rements of this LCO may produce
unacceptable power peaking factors, DNBR, and LHRs, or
unacceptable SDMs. all of which may constitute initial
conditions inconsistent with the safety analysis.

APPLICABILITY The requirements on CEA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only MODES
in which neutron (or fission) power is generated. and the
OPERABILITY (e.g., trippability) and alignment of CEAs have
the potential to affect the safety of the plant. In
MODES 3, 4, 5. and 6, the alignment limits do not apply
because the reactor is shut down and not producing fission
power. In the shutdown modes. the OPERABILITY of the
shutdown and regulating CEAs has the potential to affect the
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the RCS. See
LCO 3.1.2, "SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers
Closed," for SDM in MODES 3. 4, and 5. and LCO 3.9. 1, "Boron
Concentration," for boron concentration requirements during
refueling.

PALO VERDE UNITS 1,2.3 B 3.1.5-5
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CEA Alignment
B 3.1.5

BASES (continued)

ACTIONS A.l and A.2

A CEA may become misaligned. yet remain trippable. In this
condition, the CEA can still perform its required function
of adding negative reactivity should a reactor trip be
necessary.

If one or more CEAs (regulating, shutdown, or part length)
are misaligned by 6.6 inches and ~ 9.9 inches but trippable,
or one CEA misaligned by ) 9.9 inches but trippable,
continued operation in NODES 1 and 2 may continue, provided,
within 1 hour, the power is reduced in accordance with the
limits in the COLR, and within 2 hours CEA alignment is
restored. Regulating and part length CEA alignment can be
restored by either aligning the misaligned CEA(s) to within
6.6 inches of its group or aligning the misaligned CEA's
group to within 6.6 inches of the misaligned CEA(s).
Shutdown CEA alignment can be restored by aligning the
misaligned CEA(s) to within 6.6 inches of its group.

Xenon redi stribution in the core starts to occur as soon as
a CEA becomes misaligned. Reducing THERMAL POWER in
accordance with the limits in the COLR ensures acceptable
power distributions are maintained (Ref. 3). For small
misalignments (( 9.9 inches) of the CEAs, there is:
a. A small effect on the time dependent long term power

distributions relative to those used in generating
LCOs and limiting safety system settings (LSSS)
setpoints;

b. A negligible effect on the available SDH; and

c. A small effect on the ejected CEA worth used in the
accident analysis.

With a large CEA misalignment (~ 9.9 inches), however, this
misalignment would cause distortion of the core power
distribution. This distortion may. in turn, have a
significant effect on the time dependent, long term power
distributions relative to those used in generating LCOs and
LSSS setpoints. The effect on the available SDH and the
ejected CEA worth used in the accident analysis remain
small.

Therefore, this condition is limited to the single CEA
misalignment, while still allowing 2 hours for recovery.

(continued)
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CEA Alignment
B 3.1.5

BASES

ACTIONS A.l and A.2 (continued)

In both cases, a 2 hour time period is sufficient to:

a. Identify cause of a misaligned CEA;

b. Take appropriate corrective action to realign the
CEAs: and

c. Minimize the effects of xenon redistribution.

The CEA must be returned to OPERABLE status within 2 hours.If a CEA misalignment results in the COLSS programs being
declared INOPERABLE, refer to Section 3.2 Power Distribution
Limits for applicable actions.

B.l and 8.2

If only one CEA position indicator channel is OPERABLE,
continued operation in MODES 1 and 2 may continue, provided,
within 6 hours, at least two position indicator channels are
returned to OPERABLE status; or within 6 hours and once per
12 hours, verify that the CEA group with the inoperable
position indicators are either fully withdrawn or fully
inserted while maintaining the insertion limits of LCO
3.1.6. LCO 3.1.7 and LCO 3. 1.8. CEAs are fully withdrawn
(Full Out) when withdrawn to at least 144.75 inches.

C.1

If a Required Action or associated Completion Time of
Condition A or Condition B is not met, one or more
regulating or shutdown CEAs are untrippable, the unit is
required to be brought to MODE 3. By being brought to
MODE 3, the unit is brought outside its MODE of
appl icabi 1 i ty.

When a Required Action cannot be completed within the
required Completion Time, a controlled shutdown should be
commenced. The allowed Completion Time of 6 hours is
reasonable, based on operating experience. for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

(continued)
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CEA Alignment
B 3.1.5

BASES

ACTIONS C. 1 (continued)

If a full length CEA is untrippable, it is not available for
reactivity insertion during a reactor trip. With an
untrippable CEA. meeting the insertion limits of LCO 3.1.6,
"Shutdown Control Element Assembly (CEA) Insertion Limits,"
and LCO 3. 1.7, "Regulating Control Element Assembly (CEA)

Insertion Limits," does not ensure that adequate SDM exists.
Therefore, the plant must be shut down in order to evaluate
the SDM required boron concentration and power level for
critical operation. Continued operation is allowed with
untrippable part length CEAs if the alignment and insertion
limits are met.

Continued operation is not allowed with one or more full
length CEAs untrippable. This is because these cases are
indicative of a loss of SDM and power distribution, and a
loss of safety function. respectively.

D.1

Continued operation is not allowed in the case of more than
one CEA misaligned from any other CEA in its group by
> 9.9 inches. For example, two CEAs in a group misaligned
from any other CEA in that group by > 9.9. inches, or more
than one CEA group that has a least one CEA misaligned from
any other CEA in that group by > 9.9 inches. This is
indicative of a loss of power distribution and a loss of
safety function. respectively. Multiple CEA misalignments
should result in automatic protective action. Therefore,
with two or more CEAs misaligned more than 9.9 inches, this
could result in a situation outside the design basis and
immediate action would be requi red to prevent any potential
fuel damage. Immediately opening the reactor trip breakers
minimizes these effects.

(continued)
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CEA Alignment
' 3.1.5

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.5.1

Verification that individual CEA positions are within
6.6 inches (indicated reed switch positions) of all other
CEAs in the group at a 12 hour Frequency allows the operator
to detect a CEA that is beginning to deviate from its
expected position. The specified Frequency takes into
account other CEA position information that is continuously
available to the operator in the control room, so that
during actual CEA motion, deviations can immediately be
detected.

SR 3.1.5.2

OPERABILITY of at least two CEA position indicator channels
is required to determine CEA positions, and thereby ensure
compliance with the CEA alignment and insertion limits. The
CEA full in and full out limits provide an additional
independent means for determining the CEA positions when the
CEAs are at either thei r fully inserted or fully withdrawn
positions.

SR 3.1.5.3

Verifying each full length CEA is trippable would require
that each CEA be tripped. In NODES 1 and 2 tripping each
full length CEA would result in radial or axial power tilts,
or osci llations. Therefore individual full length CEAs are
exercised every 92 days to provide increased confidence that
all full length CEAs continue to be trippable, even if they
are not regularly tripped. A movement of 5 inches is
adequate to demonstrate motion without exceeding the
alignment limit when only one full length CEA is being
moved. The 92 day Frequency takes into consideration other
information available to the operator in the control room
and other survei llances being performed more frequently,
which add to the determination of OPERABILITY of the CEAs
(Ref. 3). Between required performances of SR 3. 1.5.3, if a
CEA(s) is discovered to be immovable but remains trippable
and aligned. the CEA is considered to be OPERABLE. At
anytime, if a CEA(s) is immovable, a determination of the
trippabi lity (OPERABILITY) of that CEA(s) must be made, and
appropriate action taken.

(continued)
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CEA Alignment
B 3.1.5

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.1.5.4

Performance of a CHANNEL FUNCTIONAL TEST of each reed switch
position transmitter channel ensures the channel is OPERABLE
and capable of indicating CEA position. Since this test
must be performed when the reactor is shut down, an 18 month
Frequency to be coincident with refueling outage was
selected. Operating experience has shown that these
components usually pass this Surveillance when perf'ormed at
a Frequency of once every 18 months. Furthermore, the
Frequency takes into account other factors, which determine
the OPERABILITY of the CEA Reed Switch Indication System.
These factors include:

a. Other, more frequently performed survei llances that
help to verify OPERABILITY;

b. On-line diagnostics performed automatically by the
CPCs, CEACs, and the Plant Computer which include CEA
position comparisons and sensor validation; and

c. The CHANNEL CALIBRATIONs for the CPCs (SR 3.3.1.9) and
CEACs (SR 3.3.3.4) input channels that are performed
at 18 month intervals and is an overlapping test.

SR 3.1.5.5
Verification of full length CEA drop times determines that
the maximum CEA drop time permitted is consistent with the
assumed drop time used in the safety analysis (Ref. 7).
Measuring drop times prior to reactor criticality, after
reactor vessel head removal, ensures the reactor internals
and CEDM will not interfere with CEA motion or drop time,
and that no degradation in these systems has occurred that
would adversely affect CEA motion or drop time. Individual
CEAs whose drop times are greater than safety analysis
assumptions are not OPERABLE. This SR is performed prior to
criticality due to the plant conditions needed to perform
the SR and the potential for an unplanned plant transient if
the Surveillance were performed with the reactor at power.

The 4 second CEA drop time is the maximum time it takes for
a fully withdrawn individual full length CEA to reach its
90K insertion position when electrical power is interrupted
to the CEA drive mechanism with RCS T „, greater than or
equal to 552'F and all reactor coolant pumps operating.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.
3. UFSAR, Section 15.4.
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Shutdown CEA Insertion Limits
B 3.1.6

8 3.1 REACTIVITY CONTROL SYSTEMS

8 3. 1.6 Shutdown Control Element Assembly (CEA) Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown CEAs are initial
assumptions in all safety analyses that assume CEA insertion
upon reactor trip. The insertion limits directly affect
core power distributions and assumptions of available SDM,
ejected CEA worth, and initial reactivity insertion rate.

The applicable criteria f'r these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design." and GDC 26, "Reactivity Limits".,
(Ref. 1), and 10 CFR 50.46. "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on shutdown CEA insertion have
been established, and all CEA positions are monitored and
controlled during power operation to ensure that the
reactivity limits. ejected CEA worth, and SDM limits are
preserved.

The shutdown CEAs are arranged into groups that are radially
symmetric. Therefore. movement of the shutdown CEAs does
not introduce radial asymmetries in the core power
distribution. The shutdown and regulating CEAs provide the
required reactivity worth for immediate reactor shutdown
upon a reactor trip.
The design calculations are performed with the assumption
that the shutdown CEAs are withdrawn prior to the regulating
CEAS. The shutdown CEAs must be capable of full withdrawal
without the core going critical. This provides available
negative reactivity for SDM in the event of boration errors.
The shutdown CEAs are controlled manually by the control
room operator. During normal unit operation, the shutdown
CEAs are fully withdrawn. The shutdown CEAs must be
completely withdrawn from the core prior to withdrawing
regulating CEAs during an approach to criticality. The
shutdown CEAs are then left in this position until the
reactor is shut down. They affect core power, burnup
distribution, and add negative reactivity to shut down the

. reactor upon receipt of a reactor trip signal.

PALO VERDE UNITS 1,2,3 B 3.1.6-1
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Shutdown CEA Insertion Limits
B 3.1.6

BASES (continued)

APPLICABLE
SAFETY ANALYSES

Accident analysis assumes that the shutdown CEAs are fully
withdrawn any time the reactor is critical. This ensures
that:

a. The minimum SDM is maintained; and

b. The potential effects of a CEA ejection accident are
limited to acceptable limits.

CEAs are considered fully withdrawn at 144.75 inches. since
this position places them outside the active region of the
core.

On a reactor trip, all CEAs (shutdown CEAs and regulating
CEAs), except the most reactive CEA, are assumed to insert
into the core. The shutdown and regulating CEAs shall be at
or above their insertion limits and available to insert the
maximum amount of negative reactivity on a reactor trip
signal. The regulating CEAs may be partially inserted in
the core as allowed by LCO 3. 1.7. "Regulating Control
Element Assembly (CEA) Insertion Limits." The shutdown CEA
insertion limit is established to ensure that a sufficient
amount of negative reactivity is available to shut down the
reactor and maintain the requi red SDM (see LCO 3. 1.2,
"SHUTDOWN MARGIN (SDM) - Reactor Trip Breakers Closed" )
following a reactor trip from full power. The combination
of regulating CEAs and shutdown CEAs (less the most reactive
CEA, which is assumed to be fully withdrawn) is sufficient
to take the reactor from full power conditions at rated
temperature to zero power, and to maintain the required SDM
at rated no load temperature (Ref. 3). The shutdown CEA
insertion limit also limits the reactivity worth of an
ejected shutdown CEA.

The acceptance criteria for addressing shutdown CEA as well
as regulating CEA insertion limits and inoperability or
misalignment are that:

a. There be no violation of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System pressure boundary damage
integrity; and

(continued)

PALO VERDE UNITS 1,2.3 B 3.1.6-2 REVISION 0



I ~

,i

~

i i



Shutdown CEA Insertion Limits
'

3.1.6

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

b. The core remains subcritical after accident
transients.

The shutdown CEA insertion limits satisfy Criterion 2 of
10 CFR 50.36 (c)(2)(ii).

LCO The shutdown CEAs must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDH following a reactor trip.

APPLICABILITY The shutdown CEAs must be within their insertion limits,
with the reactor in NODES 1 and 2. The applicability in
MODE 2 begins anytime any regulating CEA is not fully
inserted. This ensures that a sufficient amount of negative
reactivity is available to shut down the reactor and
maintain the requi red SDH following a reactor trip. Refer
to LCO 3. 1. 1 and LCO 3. 1.2, "SHUTDOWN MARGIN (SDM) - Reactor
Trip Breaker Closed," for SDH requirements in MODES 3. 4,
and 5. LCO 3.9. 1. "Boron Concentration," ensures adequate
SDM in MODE 6.

This LCO has been modified by a Note indicating the LCO
requirement is suspended during SR 3. 1.5.3, which verifies
the freedom of the CEAs to move, and requires the shutdown
CEAs to move below the LCO limits, which would normally
violate the LCO.

ACTIONS A,1

Prior to entering this Condition, the shutdown CEAs were
fully withdrawn. If a shutdown CEA is then inserted into
the core. its potential negative reactivity is added to the
core as it is inserted.

If the CEA is not within limits, within 2 hours restore the
CEA to within limits. The 2 hour total Completion Time
allows the operator adequate time to adjust the CEA in an
orderly manner and is consistent with the required

(continued)
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Shutdown CEA Insertion Limits
B 3.1.6

BASES

ACTIONS
(continued)

A.l (continued)

Completion Times in LCO 3. 1.5, "Control Element Assembly
(CEA) Alignment."

B.1

When Required Action A.1 cannot be met or completed within
the required Completion Time, a controlled shutdown should
be commenced. The allowed Completion Time of 6 hours is
reasonable, based on operating experience. for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.1.6.1

Verification that the shutdown CEAs are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical. or being taken critical,
the shutdown CEAs (along with the regulating CEAs) will be

available to shut down the reactor. and the requi red SDM
will be maintained following a reactor trip. This SR and
Frequency ensure that the shutdown CEAs are withdrawn before
the regulating CEAs are withdrawn during a unit startup.

Since the shutdown CEAs are positioned manually by the
control room operator, verification of shutdown CEA position
at a Frequency of 12 hours is adequate to ensure that the
shutdown CEAs are within their insertion limits. Also, the
Frequency takes into account other information available to
the operator in the control room for the purpose of
monitoring the status of the shutdown CEAs.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. UFSAR, Section 15.4.
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Regulating CEA Inser tion Limits
8 3.1.7

8 3. 1 REACTIVITY CONTROL SYSTEMS

8 3. 1.7 Regulating Control Element Assembly (CEA) Insertion Limits

BASES

BACKGROUND The insertion limits of the regulating CEAs are initial
assumptions in all safety analyses that assume CEA insertion
upon reactor trip. The insertion limits directly affect
core power distributions. assumptions of available SDM, and
initial reactivity insertion rate. The applicable criteriaf'r these reactivity and power distribution design
requirements are 10 CFR 50. Appendix A. GDC 10, "Reactor
Design," and GDC 26, "Reactivity Limits" (Ref. 1), and
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 2).

Limits on regulating CEA insertion have been established,
and all CEA positions are monitored and controlled during
power operation to ensure that the power distribution and
reactivity limits defined by the design power peaking,
ejected CEA worth, reactivity insertion rate. and SDM limits
are preserved.

The regulating CEA groups generally operate with a
predetermined amount of position overlap, in order to
approximate a linear relation between CEA worth and position
(integral CEA worth). The regulating CEA groups are
withdrawn and operate in a predetermined sequence. The
group sequence and overlap limits are specified in the COLR.

The regulating CEAs are used for precise reactivity control
of the reactor. The positions of the regulating CEAs are
manually or automatically controlled. They are capable of
changing reactivity very quickly (compared to borating or
diluting).

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits.
including limits that preserve the criteria specified in
10 CFR 50.46 (Ref. 2). Together . LCO 3.1.7; LCO 3.2.4,
"Departure from Nucleate Boiling Ratio (DNBR)"; and
LCO 3.2.5, "AXIAL SHAPE INDEX (ASI)." provide limits on
control component operation and on monitored process
variables to ensure the core operates within LCO 3.2.1,

(continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES

BACKGROUND
(continued)

"Linear Heat Rate (LHR) ": LCO 3.2. 2, "Pl anat Radi al Peaking
Factor (F~) ": and LCO 3.2.4, "Departure From Nucl eate
Boiling Ratio (DNBR)," limits in the COLR. Operation within
the LHR limits given in the COLR prevents power peaks that
would exceed the loss of coolant accident (LOCA) limits
derived by the Emergency Core Cooling Systems analysis.
Operation within the F~ and departure from nucleate boi ling
(DNB) limits given in the COLR prevents DNB during a loss of
forced reactor coolant flow accident. In addition to the
LHR, F~. and DNBR limits. certain reactivity limits are
preserved by regulating CEA insertion limits. The
regulating CEA insertion limits also restrict the ejected
CEA worth to the values assumed in the safety analyses and
preserve the minimum required SDM in MODES 1 and 2.

The establishment of'imiting safety system settings and
LCOs require that the expected long and short term behavior
of the radial peaking factors be determined. The long term
behavior relates to the variation of the steady state radial
peaking factors with core burnup and is affected by the
amount of CEA insertion assumed, the portion of a burnup
cycle over which such insertion is assumed. and the expected

ower level variation throughout the cycle. The short term
ehavior relates to transient perturbations to the steady

state radial peaks, due to radial xenon redistribution. The
magnitudes of such perturbations depend upon the expected
use of the CEAs during anticipated power reductions and load
maneuvering. Analyses are performed, based on the expected
mode of operation of the Nuclear Steam Supply System (base
loaded, maneuvering, etc.). From these analyses, CEA
insertions are determined and a consistent set of radial
peaking factors defined. The long term steady state and
short term insertion limits are determined, based upon the
assumed mode of operation used in the analyses, and provide
a means of preserving the assumptions on CEA insertions
used. The long and shor t term insertion limits of LCO 3. 1.7
are specified for the plant. which has been designed for
prima ily base loaded operation, but has the ability to
accommodate a limited amount of load maneuvering.

The regulating CEA insertion and alignment limits, ASI and
Tq are process variables that together characterize and
control the three dimensional power distribution of the
reactor core. Additionally, the regulating bank insertion
limits control the reactivity that could be added in the

(continued)
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Regulating CEA Insertion Limits
B 3.l.7

BASES

BACKGROUND
(continued)

event of a CEA ejection accident, and the shutdown and
regulating bank insertion limits ensure the required SDM is
maintained.

Operation within the subject LCO limits will prevent fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a LOCA, loss of flow, ejected CEA,
or other accident requiring termination by a Reactor
Protection System trip function.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation (Condition I) and anticipated operational

occurrences (Condition II). The acceptance criteria for the
regulating CEA insertion, part length CEA insertion, ASI,
and T, LCOs preclude core power distributions from occurring
that would violate the following fuel design criteria:

a. During a large break LOCA, the peak cladding
temperature must not exceed a limit of 2200 F,
10 CFR 50.46 (Ref. 2);

b. During CEA misoperation events, there must be at least
a 95K probability at a 95K confidence level (the 95/95
DNB criterion) that the hot fuel rod in the core does
not experience a DNB condition;

c. During an ejected CEA accident. the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3);
and

d. The CEAs must be capable of shutting down the reactor
with a minimum required SDH, with the highest worth
CEA stuck fully withdrawn, GDC 26 (Ref. 1).

Regulating CEA position, ASI, and T, are process variables
that together characterize and control the three dimensional
power distribution of the reactor core.

Fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation.
However, fuel cladding damage could result. should an

(continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

accident occur with simultaneous violation of one or more of
these LCOs. Changes in the power distribution can cause
increased power peaking and corresponding increased local
LHRs.

The SDH requirement is ensured by limiting the regulating
and shutdown CEA insertion limits. so that the allowable
inserted worth of the CEAs is such that sufficient
reactivity is available in the CEAs to shut down the reactor
to hot zero power with a reactivity margin that assumes the
maximum worth CEA remains fully withdrawn upon trip
(Ref. 4).

The most limiting SDH requirements for MODE 1 and 2
conditions at BOC are determined by the requirements of
several transients, e.g.. Loss of Flow, Seized Rotor, etc.
However, the most limiting SDH requi rements for NODES 1 and
2 at EOC come from just one transient, Steam Line Break
(SLB). The requirements of the SLB event at EOC for both
the full power and no load conditions are significantly
larger than those of any other event at that time in cycle
and, also, considerably larger than the most limiting
requirements at BOC.

Although the most limiting SDH requirements at EOC are much
larger that those at BOC, the available SDHs obtained via
the scramming of the CEAs are also substantially larger due
to the much lower boron concentration at EOC. To verify
that adequate SDMs are available throughout the cycle to
satisfy the changing requi rements, calculations are
performed at both BOC and EOC. It has been determined that
calculations at these two times in cycle are sufficient
since the differences between available SDMs and the
limiting SDM requirements are the smallest at these times in
the cycle. The measurement of CEA bank worth performed as
part of the Startup Testing Program demonstrates that the
core has expected shutdown capability. Consequently.
adherence to LCOs 3. 1.6 and 3. 1.7 provides assurance that
the available SDHs at any time in cycle will exceed the
limiting SDH requirements at that time in the cycle.

(continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Operation at the insertion limits or ASI limits may approach
the maximum allowable linear heat generation rate or peaking
factor. with the allowed T, present. Operation at the
insertion limit may also indicate the maximum ejected CEA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected CEA worths.

The regulating and shutdown CEA insertion limits ensure that
safety analyses assumptions for reactivity insertion rate,
SDM, ejected CEA worth, and power distribution peaking
factors are preserved (Ref. 4).

The regulating CEA insertion limits satisfy Criterion 2 of
10 CFR 50.36 (c)(2)(ii).

LCO The limits on regulating CEA sequence. over lap, and physical
insertion, as defined in the COLR, must be maintained
because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring
that ejected CEA worth is maintained. and ensuring adequate
negative reactivity insertion on trip. The overlap between
regulating banks provides more uniform rates of reactivity
insertion and withdrawal. and is imposed to maintain
acceptable power peaking during regulating CEA motion. With
one or more CEAC's OPERABLE, the COLR provides separate
figures for CEA insertion limits with COLSS in service and
COLSS out of service.

The power dependent insertion limit (PDIL) alarm circuit is
required to be OPERABLE for notification that the CEAs are
outside the required insertion limits. When the PDIL alarm
circuit is inoperable, the verification of CEA positions is
increased to ensure improper CEA alignment is identified
before unacceptable flux distribution occurs.

APPLICABILITY The regulating CEA sequence. over lap, and physical insertion
limits shall be maintained with the reactor in MODES 1
and 2. These limits must be maintained, since they preserve
the assumed power distribution. ejected CEA worth, SDM, and
reactivity r ate insertion assumptions. Applicability in

(continued)
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Regulating CEA Insertion Limits
8 3.1.7

BASES

APPLICABILITY
(continued)

MODES 3, 4, and 5 is not required, since the power
distribution assumptions would not be exceeded in these
MODES. SDM is preserved in MODES 3. 4, and 5 by adjustments
to the soluble boron concentration.

This LCO is modified by a Note indicating the LCO
requirement is suspended during SR 3. 1.5.3. This SR
verifies the freedom of the CEAs to move, and requi res the
regulating CEAs to move below the LCO limits. which would
normally violate the LCO. The Note also allows the LCO to
be not applicable during reactor power cutback operation,
which inserts a selected CEA group (usually group 4 and 5)
during loss of load events. The requi rements of SR 3.1.7.2
for tracking accumulated time between the insertion limits
is still applicable following a reactor power cutback
operation.

ACTIONS A. 1 and A.2

Operation beyond the transient insertion limit may result in
a loss of SDM and excessive peaking factors and may violate
input assumptions of the CEA ejection and CEA misoperation
events. The transient insertion limit should not be
violated during normal operation; this violation, however,
may occur during transients in response to changing plant
conditions. When the regulating groups are inserted beyond
the transient insertion limits. actions must be taken to
either withdraw the regulating groups beyond the limits or
to reduce THERMAL POWER to less than or equal to that
allowed for the actual CEA insertion limit. Two hours
provides a reasonable time to accomplish this, allowing the
operator to deal with current plant conditions while
limiting peaking factors to acceptable levels.

B.1

If the CEAs are inserted between the short term steady state
insertion limits and the tr ansient insertion limits for
intervals ) 4 hours per 24 hour period, peaking factors can
develop that are of concern due to Xenon changes (Ref. 4).

(continued)
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Regulating CEA Insertion Limits
8 3.1.7

BASES

ACTIONS B. 1 (continued)

Additionally. since the CEAs can be in this condition
without misalignment, penalty factors are not inserted in
the core protection calculators to compensate for the
developing peaking factors.

Experience has shown that rapid power increases in areas of
the core, in which the flux has been depressed, can result
in fuel damage as the LHR in those areas rapidly increases.
Restricting the rate of THERMAL POWER increases to ~ 5X RTP
per hour, following CEA insertion beyond the short term
steady state insertion limits, ensures the power transients
experienced by the fuel will not result in fuel failure
(Ref. 4). The restriction on THERMAL POWER increases shall
remain in effect until the Regulating CEA groups are
inserted between short term steady state limit and the
transient insertion limit for ~ 4 hours per 24 hour
interval. The 15 minute Completion Time ensures that prompt
action shall be taken to restrict THERMAL POWER increases.

C.1

With the regulating CEAs inserted between the long term
steady state insertion limit and the transient insertion
limit. and with the core approaching the 5 effective full

ower days (EFPD) per 30 EFPD, or 14 EFPD per 365 EFPD
imits, the core approaches the acceptable limits placed on

operation with flux patterns outside those assumed in the
long term burnup assumptions. In this case, the CEAs must
be returned to within the long term steady state insertion
limits, or the core must be placed in a condition in which
the abnormal fuel burnup cannot continue. A Completion Time
of 2 hours is a reasonable time to return the CEAs to within
the long term steady state insertion limits.

The required Completion Time of 2 hours from initial
discovery of a regulating CEA group outside the limits until
its restoration to within the long term steady state limits,
shown on the figures in the COLR, allows sufficient time for
borated water to enter the Reactor Coolant System from the
chemical addition and makeup systems. and to cause the
regulating CEAs to withdraw to the acceptable region. It is
reasonable to continue operation for 2 hours after it is

(continued)
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Regulating CEA Insertion Limits
B 3.1.7

BASES

ACTIONS C. 1 (continued)

discovered that the 5 day or 14 day EFPD limit has been
exceeded. This Completion Time is based on limiting the
potential xenon redistribution, the low probability of an
accident. and the steps required to complete the action.

D.1

With the PDIL circuit inoperable, performing SR 3.1.7.1
within 1 hour and every 4 hours thereafter ensures improper
CEA alignments are identified before unacceptable flux
distributions occur.

E.l

When a Required Action cannot be completed within the
requi red Completion Time, a controlled shutdown should be
commenced. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.1.7.1

With the PDIL alarm circuit OPERABLE, verification of each
regulating CEA group position every 12 hours, is sufficient
to detect CEA positions that may approach the acceptable
limits. and provides the operator with time to undertake the
Required Action(s) should the sequence or insertion limits
be found to be exceeded. The 12 hour Frequency also takes
into account the indication provided by the PDIL alarm
circuit and other information about CEA group positions
available to the operator in the control room.

SR 3. 1.7. 1 is modified by a Note indicating that entry is
allowed into MODE 2 without having performed the SR. This
is necessary. since the unit must be in the applicable MODES
in order to perform Surveillances that demonstrate the LCO
limits are met.

(continued)
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Regulating CEA Insertion Limits
8 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.7.2

Verification of the accumulated time of CEA group insertion
between the long term steady state insertion limits and the
transient insertion limits ensures the cumulative time
limits are not exceeded. The 24 hour Frequency ensures the
operator identifies a time limit that is being approached
before it is reached.

SR 3.1.7.3

Demonstrating the PDIL alarm circuit OPERABLE veri fies that
the PDIL alarm circuit is functional. The 31 day Frequency
takes into account other Survei llances being performed at
shorter Frequencies that identify improper CEA alignments.

REFERENCES 1. 10 CFR 50, Appendix A. GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. Regulatory Guide 1.77, Rev. 0, May 1974.

4. UFSAR, Section 15.4.

PALO VERDE UNITS 1.2.3 B 3.1 '-9 REVISION 0
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Part Length CEA Insertion Limits
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3. 1.8 Part Length Control Element Assembly (CEA) Insertion Limits

BASES

BACKGROUND The insertion limits of the part length CEAs are initial
assumptions in the safety analyses for CEA misoperation
events. The insertion limits directly affect core power
distributions. The applicable criteria for these power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design" (Ref. 1), and,10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Plants" (Ref. 2). Limits on part length
CEA insertion have been established, and all CEA positions
are monitored and controlled during power operation to
ensure that the power distribution defined by the design
power peaking limits is preserved.

The part length CEAs are used for axial power shape control
of the reactor. The positions of the part length CEAs are
manually controlled. They are capable of changing
reactivity very quickly (compared to borating or diluting).

The power density at any point in the core must be limited
to maintain specified acceptable fuel design limits,
including limits that preserve the criteria specified in
10 CFR 50.46 (Ref. 2). Together, LCO 3. 1.7. "Regulating
Control Element Assembly (CEA) Insertion Limits": LCO 3. 1.8:
LCO 3.2.4, "Departure From Nucleate Boiling Ratio (DNBR)";
and LCO 3.2.5. "AXIALSHAPE INDEX (ASI)," provide limits on
control component operation and on monitored process
variables to ensure the core operates within the linear heat
rate (LHR) (LCO 3.2.1, "Linear Heat Rate (LHR)"); planar
peaking factor (F~) (LCO 3.2.2. "Planar Radial Peaking
Factors (F~)"); and LCO 3.2.4 limits in the COLR.

Operation within the limits given in the COLR prevents power
eaks that would exceed the loss of coolant accident (LOCA)
imits derived by the Emergency Core Cooling Systems

analysis. Operation within the F~ and departure from
nucleate boiling (DNB) limits given in the COLR prevents DNB
during a loss of forced reactor coolant flow accident.

(continued)
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Part Length CEA Insertion Limits
8 3.1.8

BASES

BACKGROUND
(continued)

The establishment of limiting safety system settings and
LCOs requires that the expected long and short term behavior
of the radial peaking factors be determined. The long term
behavior relates to the variation of the steady state radial
peaking factors with core burnup; it is affected by the
amount of CEA insertion assumed. the portion of a burnup
cycle over which such insertion is assumed, and the expected

ower level variation throughout the cycle. The short term
ehavior relates to transient perturbations to the steady

state radial peaks due to radial xenon redistribution. The
magnitudes of such perturbations depend upon the expected
use of the CEAs during anticipated power reductions and load
maneuvering. Analyses are performed, based on the expected
mode of operation of the Nuclear Steam Supply System (base
loaded, maneuvering, etc.). From these analyses, CEA
insertions are determined. and a consistent set of radial
peaking factors are defined. The long term (steady state)
and short term insertion limits are determined, based upon
the assumed mode of operation used in the analyses; they
provide a means of preserving the assumptions on CEA
insertions used. The long and shor t term insertion limits
of LCO 3. 1.8 are specified for the plant. which has been
designed primarily for base loaded operation. but has the
ability to accommodate a limited amount of load maneuvering.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation (Condition I) and anticipated operational
occurrences (Condition II). The regulating CEA inser tion,
part length CEA insertions ASI, and T, LCOs preclude core
power distributions from occurring that would violate the
following fuel design criteria:

a. During a large break LOCA, the peak cladding
temperature must not exceed 2200 F (Ref. 2);

b. During a loss of forced reactor coolant flow accident,
there must be at least a 95K probability at a 95K
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a DNB
condition;

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 3);
and

(continued)
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Part Length CEA Insertion Limits
B 3.1.8

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

d. The CEAs must be capable of shutting down the reactor
with a minimum required SDM, with the highest worth
CEA stuck fully withdrawn. GDC 26 (Ref. 1).

Regulating CEA position. part length CEA position, ASI, and
T, are process variables that together characterize and
control the three dimensional power distribution of the
reactor core.

Fuel cladding damage does not occur when the core is
operated outside these LCOs during normal operation.
However, fuel cladding damage could result. should an
accident occur with simultaneous violation of one or more of
these LCOs. Changes in the power distribution can cause
increased power peaking and corresponding increased local
LHRs ~

The part length CEA insertion limits satisfy Criterion 2 of
10 CFR 50.36 (c)(2)(ii). The part length CEAs are required
due to the potential peaking factor violations that could
occur if part length CEAs exceed insertion limits.

0 ico The limits on part length CEA insertion, as defined in the
COLR, must be maintained because they serve the function of
preserving power distribution.

APPLICABILITY The part length insertion limits shall be maintained with
the reactor in MODES 1 and 2. These limits must be
maintained, since they preserve the assumed power
distribution. Applicability in lower MODES is not required,
since the power distribution assumptions would not be
exceeded in these MODES.

PAI 0 VERDE UNITS 1,2,3 B 3.1.8-3
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Part Length CEA Insertion Limits
B 3.1.8

BASES (continued)

ACTIONS A.1 A.2 and B.1

If the part length CEA groups are inserted beyond the
transient insertion limit or between the long term (steady
state) insertion limit and the transient limit for 7 or more
effective full power days (EFPD) out of'ny 30 EFPD period.
or for 14 EFPD or more out of any 365 EFPD period, flux
patterns begin to develop that are outside the range assumed
for long term fuel burnup. If allowed to continue beyond
this limit, the peaking factors assumed as initial
conditions in the accident analysis may be invalidated
(Ref. 4). Restoring the CEAs to within limits or reducing
THERMAL POWER to that fraction of RTP that is allowed by CEA
group position, using the limits specified in the COLR,
ensures that acceptable peaking factors are maintained.

Since these effects are cumulative. actions are provided to
limit the total time the part length CEAs can be out of
limits in any 30 EFPD or 365 EFPD period. Since the
cumulative out of limit times are in days, an additional
Completion Time of 2 hours is reasonable for restoring the
part length CEAs to within the allowed limits.

C.1

When a Required Action cannot be completed within the
requi red Completion Time. a controlled shutdown should
commence. A Completion Time of 6 hours is reasonable, based
on operating experience, for reaching Mode 3 from full power
conditions in an orderly manner and without challenging
plant systems.

PALO VERDE UNITS 1,2,3 B 3.1.8-4
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Par t Length CEA Inser tion Limits
B 3.1.8

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.1.8.1

Verification of each part length CEA group position every
12 hours is sufficient to detect CEA positions that may
approach the limits, and provide the operator with time to
undertake the Required Action(s), should insertion limits be
found to be exceeded. The 12 hour frequency also takes into
account the indication provided by the power dependent
insertion limit alarm circuit and other information about
CEA group positions available to the operator in the control
room.

REFERENCES 1. 10 CFR 50, Appendix A, GOC 10 and GOC 26.

2. 10 CFR 50.46.

3. Regulatory Guide 1.77. Rev. 0. May 1974.

4. UFSAR, Section 15.4.
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STE —SDM
B 3.1.9

B 3. 1 REACTIVITY CONTROL SYSTEMS

B 3. 1.9 Special Test Exceptions (STE) -SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND The primary purpose of the SDM STE is to permit relaxation
of existing LCOs to allow the performance of certain PHYSICS
TESTS. These tests are conducted to determine the control
element assembly (CEA) worth.

Section XI of 10 CFR 50. Appendix B, "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures. systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is requi red as an integral part of the design, fabrication,
construction, and operation of the power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
10 CFR 50.59, "Changes. Tests, and Experiments" (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in design and
analysis;

c. Verify assumptions used for predicting plant response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that operating and emergency procedures are
adequate.

To accomplish these objectives, testing is requi red prior to
initial criticality, after each refueling shutdown, and
during startup, low power operation, power ascension, and at
power operation. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the

(continued)
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STE-SDM
B 3.1.9

BASES

BACKGROUND
(continued)

core are consistent with the design predictions and that the
core can be operated as designed (Ref. 4).

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
testing required to ensure that the design intent is met.
PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation. Examples of
PHYSICS TESTS include determination of critical boron
concentration, CEA group worths, reactivity coefficients,
flux symmetry, and core power distribution.

APPLICABLE
SAFETY ANALYSES

It is acceptable to suspend certain LCOs for PHYSICS TESTS
because fuel damage criteria are not exceeded. Even if an
accident occurs during PHYSICS TESTS with one or more LCOs
suspended. fuel damage criteria 'are preserved because
adequate limits on power distribution and shutdown
capability are maintained during PHYSICS TESTS.

Reference 5 defines the requirements for initial testing of
the facility, including PHYSICS TESTS. Requirements for
reload fuel cycle PHYSICS TESTS are defined in
ANSI/ANS-19.6.1-1985 (Ref. 4). PHYSICS TESTS for reload
fuel cycles are given in Table 1 of ANSI/ANS-19.6.1-1985.
Although these PHYSICS TESTS are generally accomplished
within the limits of all LCOs. conditions may occur when one
or more LCOs must be suspended to make completion of PHYSICS
TESTS possible or practical. This is acceptable as long as
the fuel design criteria are not violated. As long as the
linear heat rate (LHR) remains within its limit, fuel design
criteria are preserved.

In this test, the following LCOs are suspended:

a. LCO 3. 1.2, "SHUTDOWN MARGIN (SDM) - Reactor Trip
Breakers Closed";

b. LCO 3. 1.6, "Shutdown Control Element Assembly (CEA)
Insertion Limits": and

c. LCO 3. 1.7. "Regulating Control Element Assembly (CEA)
Insertion Limits."

(continued)
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STE-SDM
B 3.1.9

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Therefore, this LCO places limits on the minimum amount of
CEA worth required to be available for reactivity control
when CEA worth measurements are performed.

The individual LCOs cited above govern SDM. CEA group
height. insertion, and alignment. Additionally. the LCOs
governing Reactor Coolant System (RCS) flow, reactor inlet
temperature T,, and pressurizer pressure contribute to
maintaining departure from nucleate boiling (DNB) parameter
limits. The initial condition criteria for accidents
sensitive to core power distribution are preserved by the
LHR and DNB parameter limits. The criteria for the loss of
coolant accident (LOCA) are specified in 10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for
Light Water Nuclear Power Reactors" (Ref. 6). The criteria
for the loss of forced reactor coolant flow accidents are
specified in Reference 7. Operation within the LHR limit
preserves the LOCA criteria; operation within the DNB
parameter limits preserves the loss of flow criteria.
SRs are conducted as necessary to ensure that LHR and DNB
parameters remain within limits during PHYSICS TESTS.
Performance of these SRs allows PHYSICS TESTS to be
conducted without decreasing the margin of safety.

Requiring that shutdown reactivity equivalent to at least
the highest estimated CEA worth (of those CEAs actually
withdrawn) be available for trip insertion from the OPERABLE
CEAs, provides a high degree of assurance that shutdown
capability is maintained for the most challenging postulated
accident, a stuck CEA. Since LCO 3. 1.2 is suspended,
however, there is not the same degree of assurance during
this test that the reactor would always be shut down if the
highest worth CEA was stuck out and calculational
uncertainties or the estimated highest CEA worth was not as
expected (the single failure criterion is not met). This
situation is judged acceptable. however, because specified
acceptable fuel damage limits are still met. The risk of
experiencing a stuck CEA and subsequent criticality is
reduced during this PHYSICS TEST exception by the
requirements to determine CEA positions every 2 hours; by
the trip of each CEA to be withdrawn within 7 days prior to

(continued)
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STE-SDM
B 3.1.9

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

suspending the SDM requirements; and by ensuring that
shutdown reactivity is available. equivalent to the
reactivity worth of the estimated highest worth withdrawn
CEA (Ref. 5).

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are total
planar radial peaking factor, total integrated radial
peaking factor. T,, and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs, which
affect power peaking and are required for shutdown of the
reactor . The limits for these variables are specified for
each fuel cycle in the COLR.

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications since the components and process
variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2. and 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO provides that a minimum amount of CEA worth is
immediately available f'r reactivity control when CEA worth
measurement tests are performed. This STE is required to
permit the periodic verification of the actual versus
predicted worth of the regulating and shutdown CEAs. The
SDM requirements of LCO 3. 1.2, the shutdown CEA insertion
limits of LCO 3. 1.6, and the regulating CEA insertion limits
of LCO 3. 1.7 may be suspended.

APPLICABILITY This LCO is applicable in MODES 2 and 3. Although CEA worth
testing is conducted in MODE 2, sufficient negative
reactivity is inserted during the performance of these tests
to result in temporary entry into MODE 3. Because the
intent is to immediately return to MODE 2 to continue CEA
worth measurements, the STE allows limited operation to
6 consecutive hours in MODE 3 as indicated by the Note.
without having to borate to meet the SDM requirements of
LCO 3.1.2.

PALO VERDE UNITS 1,2,3 B 3.1.9-4
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STE-SDM
8 3.1.9

BASES (continued)

ACTIONS A. 1

With any CEA not fully inserted and less than the minimum
required reactivity equivalent available for insertion, or
with all CEAs inserted and the reactor subcritical by less
than the reactivity equivalent of the highest worth
withdrawn CEA, restoration of the minimum shutdown
reactivity requirements must be accomplished by increasing
the RCS boron concentration. The required Completion Time
of 15 minutes for initiating boration allows the operator
sufficient time to align the valves and start the boric acid
pumps and is consistent with the Completion Time of
LCO 3.1.2.

SURVEILLANCE
REQUIREMENTS

SR 3.1.9.1

Veri fication of the position of each partially or fully
withdrawn full length or part length CEA is necessary to
ensure that the minimum negative reactivity requi rements for
insertion on a trip are preserved. A 2 hour Frequency is
sufficient for the operator to verify that each CEA position
is within the acceptance criteria.

SR 3.1.9.2

Prior demonstration that each CEA to be withdrawn from the
core during PHYSICS TESTS is capable of full insertion, when
tripped from at least a 50K withdrawn position, ensures that
the CEA will insert on a trip signal. The 7 day Frequency
ensures that the CEAs are OPERABLE prior to reducing SDM
requirements to less than the limits of LCO 3. 1.2.

SR 3.1.9.3

During MODE 3, verification that the reactor is subcritical
by at least the reactivity equivalent of the highest
estimated CEA worth ensures that the minimum negative
reactivity requirements are preserved. The negative
reactivity requirements are verified by performing a
reactivity balance calculation, considering the listed
reactivity effects:

(continued)
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STE-SDH
8 3.1.9

BASES

SURVEILLANCE
REQUIREHENTS

(continued)

SR 3. 1.9.3 (continued)

a. RCS boron concentration:

b. CEA positions;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration: and

Samarium concentration.

The Frequency of 2 hours is based on the generally slow
change in required boron concentration, and it allows
sufficient time for the operator to collect the required
data.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

4. ANSI/ANS-19.6.1-1985. December 13, 1985.

5. UFSAR, Chapter 14.

6. 10 CFR 50.46.

7. UFSAR, Chapter 15.
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STE-MODES 1 and 2
8 3.1.10

B 3. 1 REACTIVITY CONTROL SYSTEMS

B 3.1.10 Special Test Exceptions (STE) -MODES 1 and 2

BASES

BACKGROUND The primary purpose of these MODES 1 and 2 STEs is to permit
relaxation of existing LCOs to allow the performance of
certain PHYSICS TESTS. These tests are conducted to
determine specific reactor core characteristics.

Section XI of 10 CFR 50, Appendix B. "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures, systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of'he power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in
10 CFR 50.59. "Changes, Tests, and Experiments" (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed:

b. Validate the analytical models used in design and
analysis;

c. Verify assumptions used for predicting plant response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with design; and

e. Verify that operating and emergency procedures are
adequate.

To accomplish these objectives, testing is required prior to
initial criticality. after each refueling shutdown, and
during startup, low power operation, power ascension, and at
power operation. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent with the design predictions and that the
core can be operated as designed (Ref. 4).

(continued)
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STE-NODES 1 and 2
8 3.1.10

BASES

BACKGROUND
(continued)

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
testing required to ensure that design intent is met.
PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.

Examples of PHYSICS TESTS include determination of critical
boron concentration, CEA group worth, reactivity
coefficients, flux symmetry, and core power distribution.

APPLICABLE
SAFETY ANALYSES

It is acceptable to suspend certain LCOs for PHYSICS TESTS
because fuel damage criteria are not exceeded. Even if an
accident occurs during PHYSICS TESTS with one or more LCOs
suspended, fuel damage criteria are preserved because the
limits on power distribution and shutdown capability are
maintained during PHYSICS TESTS.

Reference 5 defines requirements for initial testing of the
facility, including PHYSICS TESTS. Requirements for reload
fuel cycle PHYSICS TESTS are defined in ANSI/ANS-19.6.1-1985
(Ref. 4). Although these PHYSICS TESTS are generally
accomplished within the limits of all LCOs. conditions may
occur when one or more LCOs must be suspended to make
completion of PHYSICS TESTS possible or practical. This is
acceptable as long as the fuel design criteria are not
violated. As long as the linear heat rate (LHR) remains
within its limit, fuel design criteria are preserved.

In this test, the following LCOs are suspended:

LCO 3.1.4,
LCO 3.1.5,
LCO 3.1.6,

LCO 3.1.7,

LCO 3.1.8.

LCO 3.2.2,
LCO 3.2.3.
LCO 3.2.5.
LCO 3.3.3,

"Hoderator Temperature Coefficient (HTC)";
"Control Element Assembly (CEA) Alignment":
"Shutdown Control Element Assembly (CEA)
Insertion Limits":

"Regulating Control Element Assembly (CEA)
Insertion Limits (F~~ )";

"Part Length Control Element Assembly (CEA)
Insertion Limits";

"Planar Radial Peaking Factors";
"AZIMUTHAL POWER TILT (T)) ":
"AXIALSHAPE INDEX (ASI) '; and
"Control Element Assembly Calculators (CEACs)".

(continued)
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STE-MODES 1 and 2
B 3.1.10

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The safety analysis (Ref. 6) places limits on allowable
THERMAL POWER during PHYSICS TESTS and requires that the LHR
and the departure from nucleate boiling (DNB) parameter be
maintained within limits. The power plateau of' 85K RTP
and the associated trip setpoints are required to ensure
these limits are maintained.

The individual LCOs governing CEA group height, insertion
and alignment, ASI. total planar radial peaking factor,
total integrated radial peaking factor . and T,. preserve the
LHR limits. Additionally, the LCOs governing Reactor
Coolant System (RCS) flow. reactor inlet temperature (T,),
and pressurizer pressure contribute to maintaining DNB
parameter limits. The initial condition criteria for
accidents sensitive to core power distribution are preserved
by the LHR and DNB parameter limits'he criteria for the
loss of coolant accident (LOCA) are specified in
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 7). The criteria for the loss of forced reactor
coolant flow accident are specified in Reference 7.
Operation within the LHR limit preserves the LOCA criteria;
operation within the DNB parameter limits prese ves the loss
of flow criteria.

During PHYSICS TESTS, one or more of the LCOs that normally
preserve the LHR and DNB parameter limits may be suspended.
The results of the accident analysis are not adversely
impacted, however, if LHR and DNB parameters are verified to
be within their limits while the LCOs are suspended.
Therefore, SRs are placed as necessary to ensure that LHR
and DNB parameters remain within limits during PHYSICS
TESTS. Performance of these Surveillances allows PHYSICS
TESTS to be conducted without decreasing the margin of
safety.

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are total
planar radial peaking factor, total integrated radial
peaking factor, T,, and ASI. which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs, which
affect power peaking and are required for shutdown of the
reactor. The limits for these variables are specified for
each fuel cycle in the COLR.

(continued)
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STE-NODES 1 and 2
B 3.1.10

BASES

APPLICABLE PHYSICS TESTS meet the criteria for inclusion in the
SAFETY ANALYSES Technical Specifications, since the component and process

(continued) variable LCOs suspended during PHYSICS TESTS meet
Criteria 1, 2, and 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO permits individual CEAs to be positioned outside of
their normal group heights and insertion limits during the
performance of'HYSICS TESTS, such as those requi red to:

a. Measur e CEA wor th;

b. Determine the reactor stability index and damping
factor under xenon oscillation conditions;

c. Determine power distributions for nonnormal CEA
configurations;

d. Measure rod shadowing factors: and

e. Measure temperature and power coefficients.

Additionally, it permits the center CEA to be misaligned
during PHYSICS TESTS requi red to determine the isothermal
temperature coefficient (ITC). HTC, and power coefficient.

The requi rements of LCO 3. 1.4, LCO 3. 1.5, LCO 3. 1.6,
LCO 3. 1.7, LCO 3. 1.8. LCO 3.2.2, LCO 3.2.3, LCO 3.2.5 and
LCO 3.3.3, may be suspended during the performance of
PHYSICS TESTS provided THERNL POWER is restricted to test
power plateau. which shall not exceed 85K RTP.

APPLICABILITY This LCO is applicable in NODES 1 and 2 because the reactor
must be critical at various THERMAL POWER levels to perform
the PHYSICS TESTS described in the LCO section. Limiting
the test power plateau to ~ 85K RTP ensures that LHRs are
maintained within acceptable limits.

PALO VERDE UNITS 1,2.3 B 3.1.10-4
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STE -MODES 1 and 2
B 3.1.10

BASES (continued)

ACTIONS A.1

If THERMAL POWER exceeds the test power plateau in MODE 1,
THERMAL POWER must be reduced to restore the additional
thermal margin provided by the reduction. The 15 minute
Completion Time ensures that prompt action shall be taken to
reduce THERMAL POWER to within acceptable limits.

B.l and 8.2

If Required Action A.1 cannot be completed within the
required Completion Time. PHYSICS TESTS must be suspended
within 1 hour. Allowing 1 hour for suspending PHYSICS TESTS
allows the operator sufficient time to change any abnormal
CEA configuration back to within the limits of LCO 3.1.5,
LCO 3. 1.6. and LCO 3. 1.7. Suspension of PHYSICS TESTS
exceptions requires restoration of each of the applicable
LCOs to within specification.

SURVEILLANCE
REQUIREMENTS

SR 3.1.10.1

Verifying that THERMAL POWER is equal to or less than that
allowed by the test power plateau, as specified in the
PHYSICS TEST procedure and required by the safety analysis,
ensures that adequate LHR and departure from nucleate
boiling ratio margins are maintained while LCOs are
suspended. The 1 hour Frequency is sufficient, based upon
the slow rate of power change and increased operational
controls in place during PHYSICS TESTS. Monitoring LHR
ensures that the limits are not exceeded.

PALO VERDE UNITS 1.2,3 8 3.1.10-5
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STE -NODES 1 and 2
B 3.1.10

BASES (continued)

REFERENCES l. 10 CFR 50, Appendix B. Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

4. ANSI/ANS-19.6.1-1985, December 13, 1985.

5. UFSAR, Chapter 14.

6. UFSAR, Section 15.3.

7. 10 CFR 50.46.
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STE-Reactivity Coefficient Testing
B 3.1.11

B 3.1 REACTIVITY CONTROL SYSTEMS

8 3.1.11 Special Test Exceptions (STE) —Reactivity Coefficient Testing

BASES

BACKGROUND The primary purpose of Reactivity Coefficient Testing is to
permit relaxation of existing LCOs to allow the performance
of certain PHYSICS TESTS. These tests are conducted to
determine isothermal temperature coefficient, moderator
temperature coefficient. and power coefficient.

Section XI of 10 CFR 50, Appendix B. "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Processing
Plants" (Ref. 1), requires that a test program be
established to ensure that structures. systems, and
components will perform satisfactorily in service. All
functions necessary to ensure that specified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. Testing
is required as an integral part of the design, fabrication,
construction, and operation of the power plant.
Requirements for notification of the NRC, for the purpose of
conducting tests and experiments. are specified in
10 CFR 50.59, "Changes, Tests, and Experiments" (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in design and
analysis:

c. Verify assumptions used for predicting plant response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with design; and

e. Verify that operating and emergency procedures are
adequate.

To accomplish these objectives, testing is required prior to
initial criticality, after each refueling shutdown, and
during startup, low power operation. power ascension, and at
power operation.

(continued)
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STE-Reactivity Coefficient Testing
8 3.1.11

BASES

BACKGROUND
(continued)

The PHYSICS TESTS requirements for reload fuel cycles ensure
that the operating characteristics of the core are
consistent with the design predictions and that the core can
be operated as designed (Ref. 4).

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
testing required to ensure that design intent is met.
PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.

Examples of PHYSICS TESTS include determination of critical
boron concentration, CEA group worth, reactivity
coefficients, flux symmetry. and core power distribution.

APPLICABLE
SAFETY ANALYSES

It is acceptable to suspend certain LCOs for PHYSICS TESTS
because fuel damage criteria are not exceeded. Even if an
accident occurs during PHYSICS TESTS with one or more LCOs
suspended. fuel damage criteria are preserved because the
limits on power distribution and shutdown capability are
maintained during PHYSICS TESTS.

Reference 5 defines requirements for initial testing of the
facility. including PHYSICS TESTS. Requirements for reload
fuel cycle PHYSICS TESTS are defined in ANSI/ANS-19.6.1-1985
(Ref. 4). Although these PHYSICS TESTS are generally
accomplished within the limits of all LCOs, conditions may
occur when one or more LCOs must be suspended to make
completion of PHYSICS TESTS possible or practical. This is
acceptable as long as the fuel design criteria are not
violated. As long as the linear heat rate (LHR) and DNBR
remain within its limits, fuel design criteria are
preserved.

In this test. the following LCOs are suspended:

LCO 3.1.7, "Regulating Control Element Assembly (CEA)
Insertion Limits":

LCO 3. 1.8, "Part Length Control Element Assembly (CEA)
Insertion Limits"; and

LCO 3.4 ~ 1, "RCS Pressure, Temperature, and Flow Limits"
(LCO 3.4.l.b, RCS Cold Leg Temperature only).

(continued)
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STE-Reactivity Coefficient Testing
8 3.1.11

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The safety analysis (Ref. 6) requires that the LHR and the
departure from nucleate boiling (DNB) parameter be
maintained within limits. The associated trip setpoints are
required to ensure these limits are maintained.

The individual LCOs governing CEA group height, insertion
and alignment, ASI. total planar radial peaking factor,
total integrated radial peaking factor, and T,, preserve the
LHR limits. Additionally. the LCOs governing Reactor
Coolant System (RCS) flow, reactor inlet temperature (T,),
and pressurizer pressure contribute to maintaining DNB
parameter limits. The initial condition criteria for
accidents sensitive to core power distribution are preserved
by the LHR and DNB parameter limits. The criteria for the
loss of coolant accident (LOCA) are specified in
10 CFR 50.46, "Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors"
(Ref. 7). The criteria for the loss of forced reactor
coolant flow accident are specified in Reference 7.
Operation within the LHR limit preserves the LOCA criteria;
operation within the DNB parameter limits preserves the loss
of flow criteria.

During PHYSICS TESTS, one or more of the LCOs that normally
reserve the LHR and DNB parameter limits may be suspended.
he results of the accident analysis are not adversely

impacted. however, if LHR and DNB parameters are verified to
be within their limits while the LCOs are suspended.
Therefore, SRs are placed as necessary to ensure that LHR
and DNB parameters remain within limits during PHYSICS
TESTS. Performance of these Sur veillances allows PHYSICS
TESTS to be conducted without decreasing the margin of
safety.

PHYSICS TESTS include measurement of core parameters or
exercise of control components that affect process
variables. Among the process variables involved are total
planar radial peaking factor, total integrated radial
peaking factor, T,, and ASI, which represent initial
condition input (power peaking) to the accident analysis.
Also involved are the shutdown and regulating CEAs. which
affect power peaking and are requi red for shutdown of the
reactor. The limits for these variables are specified for
each fuel cycle in the COLR.

(continued)

PALO VERDE UNITS 1,2.3 B 3.1.11-3 REVISION 0



l

t

I

,
1'f

Il

1((

1



STE-Reacti vity Coefficient Testing
B 3.1.11

BASES

APPLICABLE PHYSICS TESTS meet the criteria for inclusion in the
SAFETY ANALYSIS Technical Specifications, since the component and process

(continued) variable LCOs suspended during PHYSICS TESTS meet
Criteria 1. 2, and 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO permits Part Length CEAs and Regulating CEAs to be
positioned outside of their normal group heights and
insertion limits. and RCS cold leg temperature to be outside
its limits during the performance of PHYSICS TESTS. These
PHYSICS TESTS are required to determine the isothermal
temperature coefficient (ITC). HTC, and power coefficient.

The requirements of LCO 3.1.7, LCO 3.1.8, and LCO 3.4.1,
(for RCS cold leg temperature only) may be suspended during
the performance of PHYSICS TESTS provided COLSS is in
service.

APPLICABILITY This LCO is applicable in MODE 1 with THERMAL POWER ) 20K
RTP because the reactor must be critical at THERMAL POWER
levels ) 20K RTP to perform the PHYSICS TESTS described in
the LCO section.

ACTIONS A,1

With the LHR or DNBR outside the limits specified in the
COLR. adequate safety margin is not assured and power must
be reduced to restore LHR and DNBR to within limits. The
required Completion Time of 15 minutes ensure prompt action
is taken to restore LHR or DNBR to within limits.

(continued)
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STE-Reactivity Coefficient Testing
B 3.1.11

BASES

ACTIONS
(continued)

B.1

When the Required Action cannot be met or completed within
the required Completion Time, PHYSICS TEST must be suspended
within 1 hour. Allowing 1 hour for suspending PHYSICS TEST
allows the operator sufficient time to change any abnormal
conditions back to within the limits of LCO 3.1.7,
LCO 3. 1.8. and LCO 3.4. 1 ~ Suspension of PHYSICS TESTS
exceptions requires restoration of each of the applicable
LCOs to within specification.

SURVEILLANCE
REQUIREMENTS

SR 3.1.11.1

With THERMAL POWER greater than or equal to 20K RTP, LHR and
DNBR can be continuously monitored using the COLSS since the
COLSS is available with THERMAL POWER above 20K RTP. If
COLSS is not available, LHR and DNBR can be continuously
monitored using any OPERABLE CPC channel. Continuous
monitoring is required to ensure that the LHR and DNBR
limits are satisfied at all times. SRs 3.2. 1. 1 and 3.2.4.1
provide the specific requirements for performing this SR.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2. August 1978.

4. ANSI/ANS-19.6.1-1985. December 13, 1985.

5. UFSAR. Chapter 14.

6. UFSAR. Section 15 '.
7. 10 CFR 50.46.
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LHR
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Linear Heat Rate (LHR)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
limits or prevents potential fuel cladding failures that
could breach the primary fission product barrier and release
fission products to the reactor coolant in the event of a
Loss Of Coolant Accident (LOCA). ejected Control Element
Assembly (CEA) accident. or other postulated accident
requiring termination by a Reactor Protection System (RPS)
trip function. This LCO limits the damage to the fuel
cladding during an accident by ensuring that the plant is
operating within acceptable bounding conditions at the onset
of a transient.

Methods of controlling the power distribution include:

a. Using full or part length CEAs to alter the axial
power distr ibution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

c. Correcting off optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with, other core operating parameters (e.g., CEA
insertion and alignment limits). the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2), so that specified acceptable fuel
design limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs). and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling the axial power distribution.

(continued)
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LHR
8 3.2.1

BASES

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the LHR and Departure from Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR). defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOOs is 1.30 as calculated
by the CE-1 Correlation (Ref. 3) and corrected for such
factors as rod bow and grid spacers. It is accepted as an
appropriate margin to DNB for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the Core Protection Calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the DNBR do not exceed their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
power operating limits corresponding to the allowable peak
LHR and DNBR. The CPCs perform this function by
continuously calculating an actual value of DNBR and Local
Power Density (LPD) for comparison with the respective trip
setpoints.

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded by initiating a reactor trip.
The COLSS continually generates an assessment of the
calculated margin for specified LHR and DNBR limits'he
data required for these assessments include measured incore
neutron flux, CEA positions, and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow.

(continued)
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LHR
B 3.2.1

BASES

BACKGROUND
(continued)

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicate CEA positions. In this case, the CPCs assume a
minimum core power of 20K RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an AOO. the high LPD or low DNBR
trips in the RPS initiate a reactor trip prior to exceeding
fuel design limits.

The LHR and DNBR algorithms are valid within the limits on
ASI, F~ and T,. These limits are obtained directly from
initial core or reload analysis.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation or AOOs (Ref. 4).

The power distribution and CEA insertion and alignment LCOs
prevent core power distributions from reaching levels that
violate the following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200'F (Ref. 5)

b. During a loss of flow accident. there must be at least
95K probability at the 95K confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident. the fission energy
input to the fuel must not exceed 280 cal/gm (Ref'. 6);
and

d. The control rods (excluding par t length rods) must be
capable of shutting down the reactor with a minimum
required SDN with the highest worth control rod stuck
fully withdrawn (Ref. 7).

(continued)
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LHR
B 3.2.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in determining the power
distribution.

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200'F
(Ref. 5). Peak cladding temperatures exceeding 2200 F cause
severe cladding failure by oxidation due to a Zi rcaloy water
reaction.

The LCOs governing the LHR, ASI, CEAs. and RCS ensure that
these criteria are met as long as the core is operated
within the ASI and F~ limits specified in the COLR, and
within the T, limits. The latter are process variables that
characterize the three dimensional power distribution of the
reactor core. Operation within the limits for these
variables ensures that their actual values are within the
ranges used in the accident analyses (Ref. 1).

Fuel cladding damage does not occur from conditions outside
the limits of these LCOs during normal operation. However,
fuel cladding damage could result if an accident occurs from
initial conditions outside the limits of these LCOs. This
potential f'r fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
can correspondingly increase local LHR.

The LHR satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR. The
limitation on LHR ensures that in the event of a LOCA the
peak temperature of the fuel cladding does not exceed
2200'F.

(continued)
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LHR
8 3.2.1

BASES

APPLICABILITY Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20K RTP. The reasons these LCOs
are not applicable below 20K RTP are:

a. The incore neutron detectors that provide input to the
COLSS. which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratios at
relatively low core power levels; and

b. As a result of this inaccuracy. the CPCs assume
minimum core power of 20K RTP when generating LPD and
DNBR trip signals. When core power is below 20K RTP,
the core is operating well below its thermal limits
and the resultant CPC calculated LPD and DNBR trips
are highly conservative.

ACTIONS A. 1

Operation at or below the COLSS calculated power limit based
on the LHR ensures that the LHR limit is not exceeded. If
the COLSS calculated core power limit based on the LHR
exceeds the operating limit, restoring the LHR to within
limit in 1 hour ensures that prompt action is taken to
reduce LHR to below the specified limit. One hour is a
reasonable time to return LHR to within limits when the
limit is exceeded without a trip due to events such as a
dropped CEA or an axial xenon oscillation.

B.l B.2,1 and B.2.2

If the COLSS is not available the OPERABLE LPD channels are
monitored to ensure that the LHR limit is not exceeded.
Operation within this limit ensures that in the event of a
LOCA the fuel cladding temperature does not exceed 2200'F.
Four hours is allowed for restoring the LHR limit to within
the region of acceptable operation. This duration is
reasonable because the COLSS allows the plant to operate
with less LHR margin (closer to the LHR limit than when
monitoring the CPCs).

(continued)
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LHR
B 3.2.1

BASES

ACTIONS B. 1 B.2. 1 and B.2.2. (continued)

When operating with the COLSS out of service and LHR not
within the region of acceptable operation, there is a

possibility of a slow undetectable transient that degrades
the LHR slowly over the 4 hour period and is then followed
by an AOO or an accident. To remedy this. the CPC
calculated values of LHR are monitored every 15 minutes when
the COLSS is out of service and LHR not within the region of
acceptable operation. The 15 minute frequency is adequate
to allow the operator to identify an adverse trend in
conditions that could result in an approach to the LHR
limit. Also, a maximum allowable change in the CPC
calculated LHR ensures that fur ther degradation requires the
operators to take immediate action to restore LHR to within
limits or reduce reactor power to comply with the Technical
Specifications (TS). With an adverse trend, one hour is
a) lowed for restoring LHR to within limits if the COLSS is
not restored to OPERABLE status. Implementation of this
requirement ensures that reductions in core thermal margin
are quickly detected. and if necessary, results in a
decrease in reactor power and subsequent compliance with the
existing COLSS out of service TS limits. If LHR cannot be
monitored every 15 minutes, assume that there is an adverse
trend.

With no adverse trend, four hours is allowed to restore the
LHR to within limits if the COLSS is not restored to
OPERABLE status. This duration is reasonable because the
Frequency of the CPC determination of LHR is increased andif operation is maintained steady. the likelihood of
exceeding the LHR limit during this period is not increased.
The likelihood of induced reactor transients from an early
power reduction is also decreased.

C.1

If the LHR cannot be returned to within its limit or the LHR
cannot be determined because of the COLSS and CPC

inoperability, core power must be reduced. Reduction .of
core power to s 20K RTP ensures that the core is operating
within its thermal limits and places the core in a
conservative condition based on the trip setpoints generated
by the CPCs, which assume a minimum core power of 20K RTP.

(continued)
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LHR
B 3.2.1

BASES

ACTIONS C. 1 (continued)

The allowed Completion Time of' hours is reasonable. based
on operating experience. to reach 20K RTP in an order ly
manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1

With the COLSS out of service, the operator must monitor the
LHR with any OPERABLE local power density channel. A 2 hour
Frequency is sufficient to allow the operator to identify
trends that would result in an approach to the LHR limits.
This SR is modified by a Note that states that the SR is
applicable only when the COLSS is out of service.
Continuous monitoring of the LHR is provided by the COLSS,
which calculates core power and core power operating limits
based on the LHR and continuously displays these limits to
the operator. A COLSS margin alarm i s annunciated in the
event that the THERMAL POWER exceeds the core power
operating limit based on LHR. This SR is also modified by a
Note that states that the SR is not required to be performed
until 2 hours after MODE 1 with THERMAL POWER > 20K RTP.
During plant startup (increase from 15-18K RTP). the plant
dynamics associated with the downcome to economizer
swapover may result in a temporary power increase above 20K
RTP. The 2 hours after reaching 20K RTP is required for
plant stabilization.

SR 3.2.1.2

Verification that the COLSS margin alarm actuates at a
THERMAL POWER level equal to or less than the core power
operating limit based on the LHR in units of kilowatts per
foot ensures the operator is alerted when conditions
approach the LHR operating limit.

(continued)
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LHR
B 3.2.1

BASES

SURVEILLANCE
REQUIREHENTS

(continued)

SR 3.2. 1.2 (continued)

The 31 day Frequency for performance of this SR is
consistent with the historical testing frequency of reactor
protection and monitoring systems. The Surveillance
Frequency for testing protection systems was extended to
92 days by CEN 327. Honitoring systems were not addressed
in CEN 327; therefore. this Frequency remains at 31 days.

REFERENCES l. UFSAR, Section 15.

2. UFSAR, Section 6.

3. CE-1 Correlation for DNBR.

4. 10 CFR 50, Appendix A. GDC 10.

5. 10 CFR 50.46.

6. Regulatory Guide 1.77. Rev. 0, Hay 1974.

7. 10 CFR 50. Appendix A, GDC 26.
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8 3.23

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Planar Radial Peaking Factors (F~)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a Loss Of Coolant Accident (LOCA), loss of flow accident,
ejected Control Element Assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LCO limits
damage to the fuel cladding during an accident by ensuring
that the plant is operating within acceptable conditions at
the onset of a transient.

Methods of controlling the power distribution include:

a. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by boration. thereby
improving the radial power distribution; and

c. Correcting off optimum conditions (e.g.. a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (CEA
insertion and alignment limits). the power distribution does
not result in violation of this LCO. Limiting safety system
settings and this LCO are based on the accident analyses
(Refs. 1 and 2), so that specified acceptable fuel design
limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs), and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution. Power distribution is
a product of multiple parameters, various combinations of

(continued)
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F
B 3.23

BASES

BACKGROUND
(continued)

which may produce acceptable power distributions. Operation
within the design limits of power distribution is
accomplished by generating operating limits on Linear Heat
Rate (LHR) and Departure from Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR). defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOOs is 1.30 as calculated
by the CE-1 Correlation (Ret. 3) and corrected for such
factors as rod bow and grid spacers. and it is accepted as
an appropriate margin to DNB for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the Core Protection Calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the DNBR do not exceed their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core

e
ower operating limits corresponding to the allowable peak

HR and DNBR values. The CPCs perform this function by
continuously calculating actual values of DNBR and Local
Power Density (LPD) for comparison with the respective trip
setpoints.

DNBR penalty factors are included in both the COLSS and CPC
DNBR calculations to accommodate the effects of rod bow.
The amount of rod bow in each assembly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
greater rod bow. Conversely, fuel assemblies that receive
lower than average burnup experience less rod bow. In
design calculations for a reload core, each batch ot fuel is
assigned a penalty applied to the maximum integrated planar
radial power peak of the batch. This penalty is correlated
with the amount of rod bow determined from the maximum
aver age assembly burnup ot the batch. A single net penalty
for the COLSS and CPCs is then determined from the penalties
associated with each batch that comprises a core reload,
accounting for the offsetting margins due to the lower
radial power peaks in the higher burnup batches.

The COLSS indicates continuously to the operator how far the
core is to the operating limits and provides an audible

(continued)
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B 3.23

BASES

BACKGROUND
(continued)

alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded for AOOs by initiating a reactor trip.
The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux. CEA positions. and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow.

In addition to monitoring performed by the COLSS. the RPS
(via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. In this case, the CPCs assume a
minimum core power of,20K RTP. This threshold is set at
20X RTP because the power range excore neutron flux
detecting system is inaccurate below this power level. If
power distribution or other parameters are perturbed as a
result of an AOO, the high LPD or low DNBR trips in the RPS
initiate a reactor trip prior to exceeding fuel design
limits.

The limits on ASI. F~, and T, represent limits within which
the LHR and DNBR algorithms are valid. These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation or AOOs (Ref. 4). The power distribution
and CEA insertion and alignment LCOs prevent core power
distributions from reaching levels that violate the
following fuel design criteria:
a'. During a LOCA, peak cladding temperature must not

exceed 2200'F (Ref. 5);

(continued)
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B 3.23

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

b. During a loss of flow accident, there must be at least
95K probability at the 95K confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
and

d. The control rods (excluding part length rods) must be
capable of shutting down the reactor with a minimum
required SDM with the highest worth control rod stuck
fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
result is accomplished by maintaining the power distribution
and reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and the uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200'F
(Ref. 5). Peak cladding temperatures exceeding 2200'F cause
severe cladding failure by oxidation due to a Zi rcaloy water
reaction.

The LCOs governing LHR, ASI, CEAs, and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F limits specified in the COLR, and within the T,limits. The latter are process variables that characterize
the three dimensional power distribution of'he reactor
core. Operation within the limits for these variables
ensures that their actual values are within the ranges used
in the accident analyses (Ref. 1).

Fuel cladding damage does not occur because of conditions
outside the limits of these LCOs for ASI, F~, and T, during
normal operation. However. fuel cladding damage results if
an accident occurs from initial conditions outside the
limits of these LCOs. This potential for fuel cladding
damage exists because changes in the power distribution can

(continued)
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B 3.23

BASES

APPLICABLE cause increased power peaking and correspondingly increased
SAFETY ANALYSES LHR.

(continued)
F~ satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR.

Limiting the calculated Planar Radial Peaking Factors (F~)
used in the COLSS and CPCs to values greater than the
measured Planar Radial Peaking Factors (F" l ensures that
the limits calculated by the COLSS and CPPs remain valid.

APPLICABILITY Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20K RTP. The reasons these LCOs
are not applicable below 20K RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate because of the poor signal to noise ratio
that they experience at relatively low core power
levels; and

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of 20K RTP when generating the LPD
and DNBR trip signals. When the core power is below
20K RTP, the core is operating well below its thermal
limits. and the resultant CPC calculated LPD and DNBR
trips are highly conservative.

ACTIONS A.l.l and A.1.2

When the F~~ values exceed the F~ values used in the COLSS
and CPCs. nonconservative operating limits and trip
setpoints may be calculated. In this case, action must be
taken to ensure that the COLSS operating limits and CPC trip

(continued)
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8 3.2.t

BASES

ACTIONS A.1.1 and A.1.2 (continued)

setpoints remain valid with respect to the accident
analysis. The operator can do this by per forming the
Required Actions A.1.1 and A.1.2. The 6 hour Completion
Time provides the time required to calculate the required
multipliers and make the necessary adjustments to the CPC
addressable constants. During this period the DNBR and LHR
setpoints may be slightly nonconservative but DNBR and LHR
are still within limits. Therefore, 6 hours is an
acceptable Completion Time to perform these actions
considering the low probability of an accident occurring
during this time period.

A,2

As an alternative to Required Actions A. 1. 1 and A. 1.2. the
operator may adjust the affected values of F~ used in the
COLSS and CPCs to values ~ F~. The 6 hour Completion Time
provides the time required to calculate the required
multipliers and make the necessary adjustments to the CPC
addressable constants. During this period the DNBR and LHR
setpoints may be slightly nonconservative but DNBR and LHR
are still within limits. Therefore, 6 hours is an
acceptable Completion Time to perform these actions
considering the low probability of an accident occurring
during this time period.

A,3

If Required Actions A.l.l and A.1.2 or A.2 cannot be
accomplished within 6 hours, the core power must be reduced.
Reduction to 20K RTP or less ensures that the core is
operating within the specified thermal limits and places the
core in a conservative condition based on the trip setpoints
generated by the COLSS and CPC operating limits: these
limits are established assuming a minimum core power of
20K RTP. Six hours is a reasonable time to reach 20K RTP in
an orderly manner and without challenging plant systems.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.2.2.1

This periodic Surveillance is for determining. using the
Incore Detector System, that F~ values are s F~ values used
in the COLSS and CPCs. It ensures that the F~ values used
remain valid throughout the fuel cycle. A Frequency of
31 EFPD is acceptable because the power distribution changes
only slightly with the amount of fuel burnup. Determining
the F~~ values after each fuel loading when THERMAL POWER is) 40K RTP, but prior to its exceeding 70K RTP, ensures that
the core is properly loaded.

REFERENCES 1. UFSAR, Section 15.

2. UFSAR, Section 6.

3. CE-1 Correlation for DNBR.

4. 10 CFR 50, Appendix A, GDC 10.

5. 10 CFR 50.46
'.

Regulatory Guide 1.77. Rev. 0, May 1974.

7. 10 CFR 50, Appendix A, GDC 26.
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B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS

B 3. 2. 3 AZIMUTHAL POWER TILT (Tq)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures'hat could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a Loss Of Coolant Accident (LOCA). loss of flow accident,
ejected Control Element Assembly (CEA) accident. or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LCO limits the
amount of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
conditions at the onset of a transient.

Methods of controlling the power distribution include:

a ~ Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

c. Correcting off optimum conditions, (e.g., a CEA drop
or misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g., CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analyses (Refs. 1 and 2). so that specified acceptable fuel
design limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution.

(continued)
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BASES

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the Linear Heat Rate (LHR) and the Departure from
Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOOs is 1.30 as calculated
by the CE-1 Correlation (Ref. 3) and corrected for such
factors as rod bow and grid spacers, and it is accepted as
an appropriate margin to DNB for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
and the Core Protection Calculators (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of
verifying that the LHR and the DNBR do not exceed their
limits. The COLSS performs this function by continuously
monitoring the core power distribution and calculating core
power operating limits corresponding to the allowable peak
LHR and DNBR. The CPCs perform this function by
continuously calculating actual values of DNBR and Local
Power Density (LPD) for comparison with the respective trip
setpoints.

A DNBR penalty factor is included in the COLSS and CPC DNBR
calculation to accommodate the effects of rod bow. The
amount of rod bow in each assembly is dependent upon the
average burnup experienced by the assembly. fuel assemblies
that incur higher than average burnup experience greater
magnitude of rod bow. Conversely, fuel assemblies that
receive lower than average burnup experience less rod bow.
In design calculations for a reload core. each batch of fuel
is assigned a penalty applied to the maximum integrated
planar radial power peak of the batch. This penalty is
correlated with the amount of rod bow that is determined
from the maximum average assembly burnup of the batch. A
single net penalty for the COLSS and CPCs is then determined
from the penalties associated with each batch that comprises
a core reload, accounting for the offsetting margins caused
by the lower radial power peaks in the higher burnup
batches.

(continued)
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BACKGROUND
(continued)

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient. but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded for AOOs by initiating a reactor trip.
The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux data, CEA positions, and Reactor Coolant System
(RCS) inlet temperature. pressure, and flow.

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant r eed switch assemblies that
indicates CEA position. In this case, the CPCs assume a
minimum core power of 20K RTP. This threshold is set at
20K RTP because the power range excore neutron flux
detection system is inaccurate below this power level. If
power distribution or other parameters are perturbed as a
result of an AOO. the high local power density or low DNBR
trips in the RPS initiate a reactor trip prior to exceeding
fuel design limits.

The limits on the ASI, F , and T, represent limits within
which the LHR and DNBR algorithms are valid. These limits
are obtained directly from the initial core or reload
analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
operation and AOOs (Ref. 4). The power distribution and CEA
insertion and alignment LCOs preclude core power
distributions that violate the following fuel design
criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200'F (Ref. 5);

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

(continued)

b. During a loss of flow accident, there must be at least
95K probability at the 95K confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During a CEA ejection accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
and

d. The control rods (excluding part length rods) must be
capable of shutting down the reactor with a minimum
required SDN with the highest worth control rod stuck
fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref. 1). This result
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analysis (Ref. 2) with due regard for the
correlations between measur ed quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding fai lure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200'F
(Ref. 1). Peak cladding temperatures exceeding 2200'F cause
severe cladding failure by oxidation due to a Zi rcaloy water
reaction.

The LCOs governing LHR, ASI. CEAs, and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F. limits specified in the COLR. and within the T,
liaots. The latter are process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the limits of these variables
ensures'that their actual values are within the range used
in the accident analyses (Ref. 1).

(continued)
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APPLICABLE
SAFETY ANALYSES

(continued)

Fuel cladding damage does not occur from conditions outside
the limits of these LCOs during normal operation. However,
fuel cladding damage could result if an accident occurs due
to initial conditions outside the limits of'hese LCOs. The
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local LHRs.

T, satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR.

The limitations on the Tq are provided to ensure that design
operating margins are maintained. T, greater than the limit
in the COLR with COLSS in service or ) 0.03 with COLSS out
of service is not expected. If it occurs. the actions to be
taken ensure that operation is restricted to only those
conditions required to identify the cause of the tilt. It
is necessary to explicitly account for power asymmetries
because the radial peaking factors used in the core power
distribution calculations are based on an unti lted power
distribution.

APPLICABILITY Power distribution is a concern any time the reactor is
critical. The power distribution LCOs, however, are only
applicable in NODE 1 above 20K RTP. The reasons these LCOs
are not applicable below 20K RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratio that
they experience at relatively low core power levels.

(continued)
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BASES

APPLICABILITY
(continued)

b. As a result of this inaccuracy. the CPCs assume a
minimum core power of 20K RTP when generating LPD and
DNBR trip signals. When the core power is below this
level, the core is operating well below its thermal
limits and the resultant CPC calculated LPD and DNBR
trips are highly conservative.

ACTIONS A.l and A.2

If the measured Ta is greater than the T allowance used in
the CPCs hut with>n the limit in the COLk with COLSS in
service or w 0.03 with COLSS out of service, nonconservative
trip setpoints may be calculated. Required Action A.1
restores T, to within its specified limits by repositioning
the CEAs, and the reactor may return to normal operation. A
Completion Time of 2 hours is sufficient time to allow the
operator to reposition the CEAs because significant radial
xenon redistribution does not occur within this time.

If the T, cannot be restored within 2 hours, the T,
allowance in the CPCs must be adjusted, per Required
Action A.2, to be equal to or greater than the measured
value of', to ensure that the design safety margins are
maintained. The COLSS T, alarm must also be adjusted to the
new CPC allowance. so that the COLSS T, alarm is still
valid.

B.l 8.2 B.3 B.4 and B.5

Required Actions B.l, B.2. 8.3, B.4, and B.5 are modified by
a Note that requires action B.5 be performed if power
reduction commences prior to restoring T, within the limit.
This requirement ensures that corrective action is taken
before unrestricted power operation

resumes'f

the measured T, is not within the limit in the COLR with
COLSS in service or ) 0.03 with COLSS out of service,
THERMAL POWER is reduced to ~ 50K RTP within 4 hours. The
4 hours allows enough time to take action to restore T,
prior to reducing power and limits the probability of
operation with a power distribution out of limits. Such
actions include performing SR 3.2.3.2. which provides a
value of T, that can be used in subsequent actions.

(continued)
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BASES

ACTIONS B. 1 B.2 8.3 B.4 and B.5 (continued)

Also in the case of a tilt generated by a CEA misalignment,
the 4 hours allows recovery of the CEA misalignment. because
a measured T, not within the limit in the COLR with COLSS in
service or ) 0.03 with COLSS out of service is not expected.If it occurs. continued operation of the reactor may be
necessary to discover the cause of the tilt. Operation then
is restricted to only those conditions required to identify
the cause of the tilt. It is necessary to explicitly
account f'r power asymmetries because the radial power
peaking factors used in the core power distribution
calculation are based on an unti lted power distribution.

If the measured T, is not restored to within its specified
limits, the reactor continues to operate with an axial power
distribution mismatch. Continued operation in this
configuration may induce an axial xenon oscillation, which
results in increased LHGRs when the xenon redistributes. If
the measured T, cannot be restored to within its limit
within 4 hours, reactor power must be reduced. Reducing
THERMAL POWER to ( 50K RTP within 4 hours provides an
acceptable level of protection from increased power peaking
due to potential xenon redistribution while maintaining a
power level sufficiently high enough to allow the tilt to be
analyzed.

The Variable Overpower trip setpoints are reduced to
~ 55K RTP to ensure that the assumptions of the accident
analysis regarding power peaking are maintained. After
power has been reduced to s 50K RTP, the rate and magnitude
of'hanges in the core flux are greatly reduced. Therefore,
16 hours is an acceptable time period to allow for reduction
of the Variable Overpower trip setpoints, Required
Action B.2. The 16 hour Completion Time allowed to reduce
the Variable Overpower trip setpoints is requi red to perform
the actions necessary to reset the trip setpoints.

THERHAL POWER is restricted to 50K RTP until the measured T,
is restored to within its specified limit by correcting the
out of limit condition. This action prevents the operator
from increasing THERMAL POWER above the conservative limit
when a significant T, has existed, but allows the unit to
continue operation for diagnostic purposes.

(continued)
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ACTIONS B. 1 B.2 B.3 B.4 and B.5 (continued)

If T, is restored prior to identifying and correcting the
cause, the plant corrective action program will continue to
evaluate the cause of the out of limit condition.

After a THERMAL POWER increase following restoration of T,,
operation may proceed provided the measured T, is determined
to remain within its specified limit at the increased
THERMAL POWER level.

The provision to allow discontinuation of'he Surveillanceafter verifying that T, is within its specified limit at
least once per hour for 12 hours or until T is verified to
be within its specified limit at a THERMAL 10WER ~ 95K RTP
provides an acceptable exit from this action after the
measured T, has been returned to an acceptable value.

C.1

If the measured Tq cannot be restored or determined within
its specified limit, core power must be reduced. Reduction
of core power to q 20K RTP ensures that the core is
operating within its thermal limits and places the core in a
conservative condition based on the trip setpoints generated
by the CPCs, which assume a minimum core power of 20K RTP.
Six hours is a reasonable time to reach 20K RTP in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.3.1

Continuous monitoring of the measured T, by the incore
nuclear detectors is provided by the COLSS. A COLSS alarm
is annunciated in the event that the measured T, exceeds the
value used in the CPCs.

With the COLSS out of service, the operator must calculate
T and verify that it is within its specified limits. The
1 hour Frequency is sufficient to identify slowly
developing T,'s before they exceed the limits of this LCO.
Also, the 12 hour Frequency prevents significant xenon
redistribution.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.3. 1 (continued)

This SR is also modified by a Note that states that the SR
is not required to be performed until 2 hours after MODE 1
with THERMAL POWER > 20K RTP. During plant startup
(increase from 15-18K RTP), the plant dynamics associated
with the downcomer to economizer swapover may result in a
temporary power increase above 201 RTP. The 2 hours after
reaching 20K RTP is required for plant stabilization.

SR 3.2.3.2

Verification that the COLSS T, alarm actuates at a value
less than the value used in the CPCs ensures that the
operator is alerted if T, approaches its operating limit.
The 31 day Frequency for performance of this SR is
consistent with the historical testing frequency of reactor
protection and monitoring systems. The Surveillance
Frequency for testing protection systems was extended to
92 days by-CEN 327. Monitoring systems were not addressed
in CEN 327; therefore. this Frequency remains at 31 days.

SR 3.2.3.3

Independent confirmation of the validity of the COLSS
calculated T, ensures that the COLSS accurately identifies
T,'s. The 31 day Frequency for performance of this SR is
consistent with the historical testing frequency of reactor
protection and monitoring systems. The Surveillance
Frequency for testing protection systems was extended to
92 days by CEN 327. Monitoring systems were not addressed
in CEN 327; therefore. this Frequency remains at 31 days.

(continued)
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REFERENCES 1. UFSAR, Section 15.

2. UFSAR, Section 6.

3. CE-1 Correlation for DNBR.

4. 10 CFR 50, Appendix A, GDC 10.

5. 10 CFR 50.46.

6. Regulatory Guide 1.77. Rev. 0. Hay 1974.

7. 10 CFR 50, Appendix A. GDC 26.
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8 3.2.4

8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 Departure from Nucleate Boiling Ratio (DNBR)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial value assumed in the accident
analyses. Specifically. operation within the limits imposed
by this LCO either limits or prevents potential fuel
cladding failures that could breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a Loss Of Coolant Accident (LOCA),
loss of flow accident, ejected Control Element Assembly
(CEA) accident, or other postulated accident requiring
termination by a Reactor Protection System (RPS) trip
function. This LCO limits the amount of damage to the fuel
cladding during an accident by ensuring that the plant is
operating within acceptable conditions at the onset of a
transient.

Methods of controlling the power distribution include:

a. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by boration, thereby
improving the radial power distribution; and

c. Correcting off optimum conditions (e.g.. a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (e.g.. CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings and this LCO are based on the accident
analysis (Refs. 1 and 2), so that specified acceptable fuel
design limits are not exceeded as a result of Anticipated
Operational Occurrences (AOOs) and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
the xenon distribution skewing, which is a significant
factor in controlling axial power distribution.

(continued)
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B 3.2.4

BASES

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the Linear Heat Rate (LHR) and the Departure from
nucleate boiling (DNB).

Proximity to the DNB condition is expressed by the DNBR,
defined as the ratio of the cladding surface heat flux
required to cause DNB to the actual cladding surface heat
flux. The minimum DNBR value during both normal operation
and AOOs is 1.30 as calculated by the CE-1 Correlation
(Ref. 3) and corrected for such factors as rod bows and grid
spacers and it is accepted as an appropriate margin to DNB
for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limits Supervisory System
(COLSS) and the Core Protection Calculators (CPCs). The
COLSS and CPCs that monitor the core power distribution are
capable of verifying that the LHR and DNBR do not exceed
thei r limits. The COLSS performs this function by
continuously monitoring the core power distribution and
calculating core power operating limits corresponding to the
allowable peak LHR and DNBR. The CPCs perform this function
by continuously calculating an actual value of DNBR and LPD
for comparison with the respective trip setpoints.

A DNBR penalty factor is included in both the COLSS and CPC
DNBR calculation to accommodate the effects of rod bow. The
amount of rod bow in each assembly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
a greater magnitude of rod bow. Conversely, fuel assemblies
that receive lower than average burnup experience less rod
bow. In design calculations f'r a reload core, each batch
of fuel is assigned a penalty that is applied to the maximum
integrated planar radial power peak of the batch. This
penalty is correlated with the amount of rod bow that is
determined from the maximum average assembly burnup of the
batch. A single net penalty for the COLSS and CPCs is then
determined from the penalties associated with each batch
that comprises a core reload, accounting for the offsetting
margins due to the lower radial power peaks in the higher
burnup batches.

(continued)
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BASES

BACKGROUND
(continued)

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
alarm when an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded during AOOs by initiating a reactor trip.
The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux, CEA positions, and Reactor Coolant System
(RCS) inlet temperature, pressure. and flow.

In addition to the monitoring performed by the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. In this case. the CPCs assume a
minimum core power of 20K RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an AOO, the high local power
density or low DNBR trips in the RPS initiate a reactor trip
prior to exceeding fuel design limits.

The limits on ASI, F~, and T, represent limits within which
the LHR and DNBR algorithms are valid. These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation or AOOs (Ref. 4). The power distribution
and CEA insertion and alignment LCOs prevent core power
distributions from reaching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200'F (Ref. 5);

(continued)
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B 3.2.4

BASES

APPLICABLE b. During a loss of flow accident. there must be at least
SAFETY ANALYSES 95K probability at the 95K confidence level (the

(continued) 95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);
and

d. The control rods (excluding par t length rods) must be
capable of shutting down the reactor with a minimum
required SDH with the highest worth control rod stuck
fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Ref. 4). This is
accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding fai lure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200 F
(Ref. 4). Peak cladding temperatures exceeding 2200'F may
cause severe cladding failure by oxidation due to a Zi rcaloy
water reaction.

The LCOs governing LHR, ASI, CEAs. and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F limits specified in the COLR. and within the T,
limits. 'The latter are process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the limits for these variables
ensures that their actual values are within the range used
in the accident analyses (Ref. 1).

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Fuel cladding damage does not occur from conditions outside
the limits of these LCOs during normal operation. However,
fuel cladding damage could result if an accident occurs from
initial conditions outside the limits of these LCOs. This
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local LHRs.

DNBR satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR.

With the COLSS in ser vice and one or both of the Control
Element Assembly Calculators (CEACs) OPERABLE, the DNBR will
be maintained by ensuring that the core power calculated by
the COLSS is equal to or less than the permissible core
power operating limit based on DNBR calculated by the COLSS.
In the event that the COLSS is in service but neither of the
two CEACs is OPERABLE, the DNBR is maintained by ensuring
that the core power calculated by the COLSS is equal to or
less than a reduced value of the permissible core power
operating limit calculated by the COLSS. In this condition,
the calculated operating limit must be reduced by the
allowance specified in the COLR.

In instances for which the COLSS is out of service and
either one or both of the CEACs are OPERABLE, the DNBR is
maintained by operating within the acceptable region
specified in the COLR and using any OPERABLE CPC channel.
Alternatively, when the COLSS is out of ser vice and neither
of the two CEACs is OPERABLE, the DNBR is maintained by
operating within the acceptable region specified in the COLR
for this condition and using any OPERABLE CPC channel.

(continued)
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BASES

LCO
(continued)

With the COLSS out of service, the limitation on DNBR as a
function of the ASI represents a conservative envelope of
operating conditions consistent with the analysis
assumptions that have been analytically demonstrated
adequate to maintain an acceptable minimum DNBR for all
AOOs. Operation of the core with a DNBR at or above this
limit ensures that an acceptable minimum DNBR is maintained
in the event of the most limiting AOO (i.e.. loss of flow
transient, CEA misoperation events, or asymmetric SG
transient).

APPLICABILITY Power distribution is a concern any time the reactor is
critical. The power distribution LCOs. however, are only
applicable in NODE 1 above ZOX RTP. The reasons these LCOs
are not applicable below 20K RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratio that
they experience at relatively low core power levels.

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of ZOX RTP when generating the
Local Power Density (LPD) and DNBR trip signals. When
the core power is below this level, the core is
operating well below the thermal limits and the
resultant CPC calculated LPD and DNBR trips are highly
conservative.

ACTIONS A.1

Operating at or above the minimum required value of the DNBR
ensures that an acceptable minimum DNBR is maintained in the
event of a postulated AOO. If the core power as calculated
by the COLSS exceeds the core power limit calculated by the
COLSS based on the DNBR, fuel design limits may not be
maintained following an AOO and prompt action must be taken
to restore the DNBR above its minimum Allowable Value. With
the COLSS in service, 1 hour is a reasonable time for the
operator to initiate corrective actions to restore the DNBR
above its specified limit. because of the low probability of
a severe transient occurring in this relatively short time.

PALO VERDE UNITS 1,2,3 B 3.2.4-6
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BASES

ACTIONS
(continued)

B.l B.2.1 and 8.2.2

If the COLSS is not available the OPERABLE DNBR channels are
monitored to ensure that the DNBR is not exceeded.
Maintaining the DNBR within this specified range ensures
that no postulated accident results in consequences more
severe than those described in the UFSAR, Chapter 15. A
4 hour Frequency is allowed to restore the DNBR limit to
within the region of acceptable operation. This Frequency
is reasonable because the COLSS allows the plant to operate
with less DNBR margin (closer to the DNBR limit) than when
monitoring with the CPCs.

When operating with the COLSS out of service and DNBR
outside the region of acceptable operation, there is a

possibility of a slow undetectable transient that degrades
the DNBR slowly over the 4 hour period and is then followed
by an anticipated operational occurrence or an accident. To
remedy this, the CPC calculated values of DNBR are monitored
every 15 minutes when the COLSS is out of service and DNBR
outside the region of acceptable operation. The 15 minute
frequency is adequate to allow the operator to identify an
adverse trend in conditions that could result in an approach
to the DNBR limit. Also, a maximum allowable change in the
CPC calculated DNBR ensures that further degradation
requires the operators to take immediate action to restore
DNBR to within limits or reduce reactor power to comply with
the Technical Specifications (TS). With an adverse trend, 1
hour is allowed for restoring DNBR to within limits if the
COLSS is not restored to OPERABLE status. Implementation of
this requirement ensures that reductions in core thermal
margin are quickly detected and, if necessary, results in a
decrease in reactor power and subsequent compliance with the
existing COLSS out of ser vice TS limits. If DNBR cannot be
monitored every 15 minutes, assume that there is an adverse
trend.

With no adverse trend, 4 hour s is allowed for restoring the
DNBR to within limits if the COLSS is not restored to
OPERABLE status. This duration is reasonable because the
Frequency of the CPC determination of DNBR has been
increased, and. if operation is maintained steady, the
likelihood of exceeding the DNBR limit during this period is
not increased. The likelihood of induced reactor transients
from an ear ly power reduction is also decreased.

PALO VERDE UNITS 1,2.3 B 3.2.4-7
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ACTIONS
(continued)

C.1

If the DNBR cannot be restored or determined within the
allowed times of Conditions A and B, core power must be
reduced. Reduction of core power to s ZOX RTP ensures that
the core is operating within its thermal limits and places
the core in a conservative condition based on trip setpoints
generated by the CPCs, which assume a minimum core power of
ZOX RTP.

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, to reach ZOX RTP from full power
conditions in an orderly manner and without challenging
plant systems.

SR 3.2.4.1

With the COLSS out of service. the operator must monitor the
DNBR as indicated on any of the OPERABLE DNBR channels of
the CPCs to verify that the DNBR is within the specified
limits shown in the COLR. A 2 hour Frequency is adequate to
allow the operator to identify trends in conditions that
would result in an approach to the DNBR limit.
This SR is modified by a Note that states that the SR is
only applicable when the COLSS is out of service.
Continuous monitoring of the DNBR is provided by the COLSS,
which calculates core power and core power operating limits
based on the DNBR and continuously displays these limits to
the operator. A COLSS margin alarm is annunciated in the
event that the THERMAL POWER exceeds the core power
operating limit based on the DNBR. This SR is also modified
by a Note that states that the SR is not required to be
performed unti 1 2 hours after MODE 1 with THERMAL POWER )
ZOX RTP. During plant startup (increase from 15-18K RTP).
the plant dynamics associated with the downcomer to
economizer swapover may result in a temporary power increase

'bove ZOX RTP. The 2 hours after reaching ZOX RTP is
required for plant stabilization.

PALO VERDE UNITS 1,2,3 B 3.2.4-8
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

"SR 3.2.4.2

Verification that the COLSS margin alarm actuates at a power
level equal to or less than the core power operating limit,
as calculated by the COLSS, based on the DNBR, ensures that
the operator is alerted when operating conditions approach
the DNBR operating limit. The 31 day Frequency for
performance of this SR is consistent with the historical
testing frequency of reactor protection and monitoring
systems. The Surveillance Frequency for testing protection
systems was extended to 92 days by CEN 327. Monitoring
systems were not addressed in CEN 327; therefore, this
Frequency remains at 31 days.

REFERENCES 1. UFSAR, Chapter 15.

2. UFSAR, Chapter 6.

3. CE-1 Correlation for DNBR.

4. 10 CFR 50, Appendix A, GDC 10.

5. 10 CFR 50.46.

6. Regulatory Guide 1.77, Rev. 0, May 1974.

7. 10 CFR 50, Appendix A, GDC 26.
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B 3.2.5

8 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 AXIAL SHAPE INDEX (ASI)

BASES

BACKGROUND The purpose of this LCO is to limit the core power
distribution to the initial values assumed in the accident
analysis. Operation within the limits imposed by this LCO
either limits or prevents potential fuel cladding failures
that could breach the primary fission product barrier and
release fission products to the reactor coolant in the event
of a Loss Of Coolant Accident (LOCA). loss of flow accident,
ejected Control Element Assembly (CEA) accident. or other
postulated accident requiring termination by a Reactor
Protection System (RPS) trip function. This LCO limits the
amount of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable
conditions at the onset of a transient.

Methods of controlling the axial power distribution include:

a. Using full or part length CEAs to alter the axial
power distribution;

b. Decreasing CEA insertion by bor ation, thereby
improving the axial power distribution; and

c. Correcting off optimum conditions (e.g., a CEA drop or
misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in
conjunction with other core operating parameters (CEA
insertion and alignment limits), the power distribution does
not result in violation of this LCO. The limiting safety
system settings are based on the accident analyses (Refs. 1
and 2). so that specified acceptable fuel design limits are
not exceeded as a result of Anticipated Operational
Occurrences (AOOs) and the limits of acceptable consequences
are not exceeded for other postulated accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution.

(continued)
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BASES

BACKGROUND
(continued)

Power distribution is a product of multiple parameters,
various combinations of which may produce acceptable power
distributions. Operation within the design limits of power
distribution is accomplished by generating operating limits
on the Linear Heat Rate (LHR) and the Departure from
Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure
from Nucleate Boiling Ratio (DNBR), defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AOOs is 1.30 as calculated
by the CE-1 Correlation (Ref. 3), and corrected for such
factors as rod bow and grid spacers. and it is accepted as
an appropriate margin to DNB for all operating conditions.

There are two systems that monitor core power distribution
online: the Core Operating Limit Supervisory System (COLSS)
or the Core Protection Calculators (CPCs). The COLSS and
CPCs monitor the core power distribution and are capable of
verifying that the LHR and DNBR do not exceed their limits.
The COLSS performs this function by continuously monitoring
the core power distribution and calculating core power
operating limits corresponding to the allowable peak LHR and
DNBR. The CPCs perform this function by continuously
calculating actual values of DNBR and local power density
(LPD) for comparison with the respective trip setpoints.

A DNBR penalty facto is included in both the COLSS and CPC
DNBR calculations to accommodate the effects of rod bow.
The amount of rod bow in each assembly is dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnup experience
greater rod bow. Conversely, fuel assemblies that receive
lower than average burnup experience less rod bow. In
design calculations for a reload core, each batch of fuel is
assigned a penalty that is applied to the maximum integrated
planar radial power peak of the batch. This penalty is
correlated with the amount of rod bow that is determined
from the maximum average assembly burnup of the batch. A
single net penalty for the COLSS and CPC is then determined
from the penalties associated with each batch that comprises
a core reload. accounting for the offsetting margins due to
the lower radial power peaks in the higher burnup batches.

(continued)
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BASES

BACKGROUND
(continued)

The COLSS indicates continuously to the operator how far the
core is from the operating limits and provides an audible
alarm if an operating limit is exceeded. Such a condition
signifies a reduction in the capability of the plant to
withstand an anticipated transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that the specified acceptable fuel design limits are
not exceeded for AOOs by initiating a reactor trip.
The COLSS continually generates an assessment of the
calculated margin for LHR and DNBR specified limits. The
data required for these assessments include measured incore
neutron flux, CEA positions, and Reactor Coolant System
(RCS) inlet temperature, pressure, and flow.

In addition to the monitoring performed by, the COLSS, the
RPS (via the CPCs) continually infers the core power
distribution and thermal margins by processing reactor
coolant data, signals from excore neutron flux detectors,
and input from redundant reed switch assemblies that
indicates CEA position. In this case. the CPCs assume a
minimum core power of 20K RTP because the power range excore
neutron flux detecting system is inaccurate below this power
level. If power distribution or other parameters are
perturbed as a result of an AOO, the high local power
density or low DNBR trips in the RPS initiate a reactor trip
prior to exceeding fuel design limits.

The limits on ASI, F~, and T, represent limits within which
the LHR and DNBR algorithms are valid. These limits are
obtained directly from the initial core or reload analysis.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
operation or AOOs (Ref. 4). The power distribution and CEA
insertion and alignment LCOs prevent core power
distributions from reaching levels that violate the
following fuel design criteria:

a. During a LOCA, peak cladding temperature must not
exceed 2200'F (Ref. 5);

(continued)
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APPLICABLE
SAFETY ANALYSES

(continued)

b. During a loss of flow accident. there must be at least
95K probability at the 95K confidence level (the
95/95 DNB criterion) that the hot fuel rod in the core
does not experience a DNB condition (Ref. 4);

c. During an ejected CEA accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 6);

d. The control rods (excluding part length rods) must be
capable of shutting down the reactor with a minimum
requi red SDH with the highest worth control rod stuck
fully withdrawn (Ref. 7).

The power density at any point in the core must be limited
to maintain the fuel design criteria (Refs. 4 and 5). This
is accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due regar d for the
correlations among measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200'F
(Ref. 5). Peak cladding temperatures exceeding 2200'F may
cause severe cladding failure by oxidation due to a Zi rcaloy
water reaction.

The LCOs governing LHR, ASI, and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F limits specified in the COLR, and within the T,
limits. The latter are process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the limits for these variables
ensures that their actual values are within the range used
in the accident analysis (Ref. 1).

Fuel cladding damage does not occur from conditions outside
these LCOs during normal operation. However, fuel cladding
damage results when an accident occurs due to initial
conditions outside the limits of these LCOs. This potential
for fuel cladding damage exists because changes in the power
distribution can cause increased power peaking and
correspondingly increased local LHRs.

(continued)
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APPLICABLE
SAFETY ANALYSES

(continued) The ASI satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The power distribution LCO limits are based on correlations
between power peaking and certain measured variables used as
inputs to LHR and DNBR operating limits. The power
distribution LCO limits are provided in the COLR. The COLR
provides separate limits that are based on different
combinations of COLSS and CEACs being in and out of service.

The limitation on ASI ensures that the actual ASI value is
maintained within the range of values used in the accident
analyses. The ASI limits ensure that with T, at its maximum
upper limit. the DNBR does not drop below the DNBR Safety
Limit for AOOs.

APPLICABILITY Power distribution is a concern any time the reactor is
critical. The power distribution LCOs. however, are only
applicable in MODE 1 above 20K RTP. The reasons these LCOs
are not applicable below 20K RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratio that
they experience at relatively low core power levels.

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of 20K RTP when generating the LPD
and DNBR trip signals. When the core power is below
this level, the core is operating well below the
thermal limits and the resultant CPC calculated LPD
and DNBR trips are strongly conservative.

(continued)
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ACTIONS A.l

The ASI limits specified in the COLR ensure that the LOCA
and loss of flow accident criteria assumed in the accident
analyses remain valid. If the ASI exceeds its limit. a
Completion Time of 2 hours is allowed to restore the ASI to
within its specified limit. This duration gives the
operator sufficient time to reposition the regulating or
part length CEAs to reduce the axial power imbalance. The
magnitude of any potential xenon oscillation is
significantly reduced if the condition is not allowed to
persist for more than 2 hours.

B.1

If the ASI is not restored to within its specified limits
within the requi red Completion Time, the reactor continues
to operate with an axial power distribution mismatch.
Continued operation in this configuration induces an axial
xenon oscillation, and results in increased LHGRs when the

'enon redistributes. Reducing thermal power to ~ 20K RTP
re'duces the maximum LHR to a value that does not exceed the
fuel design limits if a design basis event occurs. The
allowed Completion Time of 4 hours is reasonable, based on
operating experience, to reduce power in an orderly manner
and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.2.5.1

The ASI can be monitored by both the incore (COLSS) and
excore (CPC) neutron detector systems. The COLSS provides
the operator with an alarm if an ASI limit is approached.

Verification of the ASI every 12 hour s ensures that the
operator is aware of changes in the ASI as they develop. A
12 hour Frequency for this Surveillance is acceptable
because the mechanisms that affect the ASI, such as xenon
redistribution or CEA drive mechanism malfunctions, cause
slow changes in the ASI, which can be discovered before the
limits are exceeded.

(continued)
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SURVEILLANCE
REQUIREHENTS

(continued)

SR 3.2.5. 1 (continued)

This SR is modified by a Note that states that the SR is not
required to be performed unti 1 2 hours after HDOE 1 with
THERHAL POWER ) 20K RTP. During plant startup (increase
from 15-18K RTP). the plant dynamics associated with the
downcomer to economizer swapover may result in a temporary
power increase above 20K RTP. The 2 hours after reaching
20K RTP is required for plant stabilization.

REFERENCES 1. UFSAR. Chapter 15.

2. UFSAR. Chapter 6.

3. CE-1 Correlation for DNBR.

4. 10 CFR 50. Appendix A, GDC 10.

5. 10 CFR 50.46.

6. Regulatory Guide 1.77. Rev. 0. Hay 1974.

7: 10 CFR 50, Appendix A, GDC 26.
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RPS Instrumentation -Operating
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Protective System (RPS) Instrumentation -Operating

BASES

BACKGROUND The RPS initiates a reactor trip to protect against
violating the core specified acceptable fuel design limits
and breaching the reactor coolant pressure boundary (RCPB)
during anticipated operational occurrences (AOOs). By
tripping the reactor, the RPS also assists the Engineered
Safety Features (ESF) systems in mitigating accidents.

The protection and monitoring systems have been designed to
ensure safe operation of the reactor . This is achieved by
specifying limiting safety system settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS. defined in this Specification as the Allowable
Value. in conjunction with the LCOs. establish the threshold
for protective system action to prevent exceeding acceptable
limits during Design Basis Accidents (DBAs).

During AOOs, which are those events expected to occur one or
more times during the plant life. the acceptable limits are:

~ The departure from nucleate boiling ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling (DNB);

~ Fuel center line melting shall not occur: and

~ The Reactor Coolant System (RCS) pressure SL of
2750 psia shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptable
limit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100
(Ref. 2) limits. Different accident categories allow a
different fraction of these limits based on probability of

(continued)
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RPS Instrumentation —Operating
B 3.3.1

BASES

BACKGROUND

(continued)
occurrence. Meeting the acceptable dose limit for an
accident category is considered having acceptable
consequences for that event.

The RPS is segmented into four interconnected modules.
These modules are:

~ Measurement channels;

~ Bistable trip units;

~ RPS Logic; and

~ Reactor trip circuit breakers (RTCBs).

This LCO addresses measurement channels and bistable trip
units. It also addresses the automatic bypass removal
feature for those trips with operating bypasses. The RPS
Logic and RTCBs are addressed in LCO 3.3.4. "Reactor
Protective System (RPS) Logic and Trip Initiation." The
CEACs are addressed in LCO 3.3.3. "Control Element Assembly
Calculators (CEACs)."

Measurement Channels

Measurement channels, consisting of field transmitters or
process sensors and associated instrumentation, provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured.

The excore nuclear instrumentation, the core protection
calculators (CPCs), and the CEACs, though complex, are
considered components in the measurement channels of the
Variable Over Power - High, Logarithmic Power Level - High,
DNBR- Low, and Local Power Density (LPD) —High trips.
Four identical measurement channels, designated channels A
through D, with electrical and physical separation, are
provided for each parameter used in the generation of trip
signals, with the exception of the control element assembly
(CEA) position indication used in the CPCs. Each
measurement channel provides input to one or more RPS
bistables within the same RPS channel. In addition, some
measurement channels may also be used as inputs to
Engineered Safety Features Actuation System (ESFAS)

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND Measurement Channels (continued)

bistables, and most provide indication in the control room.
Measurement channels used as an input to the RPS are not
used for control functions.

When a channel monitoring a parameter exceeds a
redetermined setpoint. indicating an unsafe condition, the
istable monitoring the parameter in that channel will trip.

Tripping bistables monitoring the same parameter in two or
more channels will de-energize Matrix Logic, which in turn
de-energizes the Initiation Logic. This causes all four
RTCBs to open, interrupting power to the CEAs. allowing them
to fall into the core.

Three of the four measurement and bistable channels are
necessary to meet the redundancy and testabi lity of
10 CFR 50, Appendix A. GDC 21 (Ref. 1). The fourth channel~ ~

rovides additional flexibilityby allowing one channel to
e removed from service (trip channel bypass) for

maintenance or testing while still maintaining a minimum
two-out-of-three logic. Thus, even with a channel
inoperable. no single additional failure in the RPS can
either cause an inadvertent trip or prevent a required trip'rom occurring.

Adequate channel to channel independence includes physical
and electrical independence of each channel from the others.
This allows operation in two-out-of-three logic with one
channel removed from service until following the next MODE 5
entry. Since no single failure will either cause or prevent
a protective system actuation. and no protective channel
feeds a control, this arrangement meets the requi rements of
IEEE Standard 279-1971 (Ref. 4).

The CPCs perform the calculations required to derive the
DNBR and LPD parameters and their associated RPS trips-.
Four separate CPCs perform the calculations independently,
one for each of the four RPS channels. The CPCs provide
outputs to drive display indications (DNBR margin, LPD
margin, and calibrated neutron flux power levels) and

rovide DNBR- Low and LPD- High pretrip and trip signals.
he CPC channel outputs for the DNBR- Low and LPD- High

trips operate contacts in the Matrix Logic in a manner
identical to the other RPS trips.

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND Measurement Channels (continued)

Each CPC receives the following inputs:

~ Hot leg and cold leg temperatures;

~ Pressurizer pressure:

~ Reactor coolant pump speed:

~ Excore neutron flux levels;

~ Target CEA positions; and

~ CEAC penalty factors.

Each CPC is programmed with "addressable constants." These
are various alignment values, correction factors, etc., that
are required for the CPC computations. : They can be accessed
for display or for the purpose of changing them as
necessary.

The CPCs use this constant and variable information to
perform a number of calculations. These include the
calculation of CEA group and subgroup deviations (and the
assignment of conservative penalty factors). correction and
calculation of average axial power distribution (APD) (based
on excore flux levels and CEA positions), calculation of
coolant flow (based on pump speed). and calculation of
calibrated average power level (based on excore flux levels
and hT power).

The DNBR calculation considers primary pressure, inlet
temperature, coolant flow, average power. APD, radial
peaking factors, and CEA deviation penalty factors from the
CEACs to calculate the state of the limiting (hot) coolant
channel in the core. A DNBR- Low trip occurs when the
calculated value reaches the minimum DNBR trip setpoint.

(continued)
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RPS Instrumentation -Operating
8 3.3.1

BASES

BACKGROUND Measurement Channels (continued)

The LPD calculation considers APD, average power, radial
peaking factors (based upon target CEA position), and CEAC
penalty factors to calculate the current value of
compensated peak power density. An LPD- High trip occurs
when the calculated value reaches the trip setpoint. The
four CPC channels provide input to the four DNBR- Low and
four LPD- High RPS trip channels. They effectively act as
the sensor (using many inputs) for these trips.
The CEACs perform the calculations required to determine the
position of CEAs within their subgroups for the CPCs ~ Two
independent CEACs compare the position of each CEA to its
subgroup position. If a deviation is detected by either
CEAC, an annunciator sounds and appropriate "penalty
factors" are transmitted to all CPCs. These penalty factors
conservatively adjust the effective operating margins to the
DNBR- Low and LPD-High trips. Each CEAC also drives a
single cathode ray tube (CRT), which is switchable between
CEACs. The CRT displays individual CEA positions from the
selected CEAC.

Each CEA has two separate reed switch assemblies mounted
outside the RCPB. Each of the two CEACs receives CEA
position input from one of the two reed switch position
transmitters on each CEA, so that the position of all CEAs
is independently monitored by both CEACs.

CEACs are addressed in LCO 3.3.3.

Bistable Tri Units

Bistable trip units, mounted in the Plant Protection System
(PPS) cabinet. receive an analog input from the measurement
channels. They compare the analog input to trip setpoints
and provide contact output to the Hatrix Logic. They also
provide local trip indication and remote annunciation.

There are four channels of bistables, designated A, 8, C,
and D, for each RPS parameter. one for each measurement
channel. Bistables de-energize when a trip occurs, in turn
de-energizing bistable relays mounted in the PPS relay card
racks.

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND Bistable Tri Units (continued)

The contacts from these bistable relays are arranged into
six coincidence matrices, comprising the Matrix Logic. If
bistables monitoring the same parameter in at least two
channels trip, the Matrix Logic will generate a reactor trip
(two-out-of-four logic).

Some measurement channels provide contact outputs to the
PPS. In these cases, there is no bistable card, and opening
the contact input directly de-energizes the associated
bistable relays. These include the CPC generated DNBR- Low
and LPD- High trips.

The trip setpoints used in the bistables are based on the
analytical limits derived from the accident analysis
(Ref. 5). The selection of'hese trip setpoints is such
that adequate protection is provided when all sensor and
processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties,
instrument drift, and severe environment errors for those
RPS channels that must function in harsh envi ronments as
defined by 10 CFR 50.49 (Ref. 6), Allowable Values specified
in Table 3.3. 1-1, in the accompanying LCO, are
conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to
calculate the trip setpoints, including their explicit
uncertainties. is provided in "Plant Protection System
Selection of Trip Setpoint Values" (Ref. 7). The nominal
trip setpoint entered into the bistable is normally still
more conservative than that specified by the Allowable Value
to account for changes in random measurement errors
detectable by a CHANNEL FUNCTIONAL TEST. One example of
such a change in measurement error is drift during the
interval between suryei llances. A channel is inoperable if
its actual setpoint is not within its Allowable Value.

To maintain the margins of safety assumed in the safety
analyses. the calculations of the trip variables for the
DNBR - Low and Local Power Density - High trips include the
measurement, calculational, and processor uncertainties and
dynamic allowances as defined in the latest applicable
revision of CEN-PSD-335-P. "Functional Design Requirements
for a Core Protection Calculation" (Ref. 10) and
CEN-PSD-336-P," Functional Design Requirements for a Control
Element Assembly Calculator," (Ref. 11).

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND Bistable Tri Units (continued)

Setpoints in accordance with the Allowable Value will ensure
that SLs of Chapter 2.0, "SAFETY LIMITS (SLs)." are not
violated during AOOs, and the consequences of DBAs will be
acceptable, providing the plant is operated from within the
LCOs at the onset of the AOO or DBA and the equipment
functions as designed.

Note that in LCO 3.3. 1. the Allowable Values of
Table 3.3.1-1 are the LSSS.

Functional testing of the entire RPS. from bistable input
through the opening of individual RTCBs ~ can be performed
either at power or shutdown and is normally performed on a

quarterly basis. Nuclear instrumentation, the CPCs. and the
CEACs can be similarly tested. UFSAR, Section 7.2 (Ref. 8),
provides more detail on RPS testing. Processing transmitter
calibration is normally performed on a refueling basis.

RPS Locpic

The RPS Logic, addressed in LCO 3.3.4, consists of both
Matrix and Initiation Logic and employs a scheme that
provides a reactor trip when bistables in any two of the
four channels sense the same input parameter trip. This is
called a two-out-of-four trip logic.

Bistable relay contact outputs from the four channels are
configured into six logic matrices. Each logic matrix
checks for a coincident trip in the same parameter in two
bistable channels. The matrices are designated the AB, AC,
AD, BC, BD, and CD matrices to reflect the bistable channels
being monitored. Each logic matrix contains four normally
energized matrix relays. When a coincidence is detected,
consisting of a trip in the same Function in the two
channels being monitored by the logic matrix, all four
matrix relays de-energize.

The matrix relay contacts are arranged into trip paths, with
one of the four matrix relays in each matrix opening
contacts in one of the four trip paths. Each trip path
provides power to one of the four normally energized RTCB
initiation relays. The trip paths thus each have six
contacts in series. one from each matrix, and perform a

(continued)
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8 3.3.1

BASES

BACKGROUND ~RPS Lo ic (continuedi

logical OR function, opening the RTCBs if any one or more of
the six logic matrices indicate a coincidence condition.

Each trip path is responsible for opening one of the four
RTCBs. The RTCB initiation relays, when de-energized,
interrupt power to the breaker undervoltage trip attachments
and simultaneously apply power to the shunt trip attachments
on each of the breakers. Actuation of either the
undervoltage or shunt trip attachment is sufficient to open
the RTCB and interrupt power from the motor generator (HG)
sets to the control element drive mechanisms (CEDHs).

When a coincidence occurs in two RPS channels, all four
matrix relays in the affected matrix de-energize. This in
turn de-energizes all four initiation relays, which
simultaneously de-energize the undervoltage and energize the
shunt trip attachments in all four RTCBs, tripping them
open.

Matrix Logic refers to the matrix power supplies, trip
channel bypass contacts, and interconnecting matrix wiring
between bistable relay cards, up to but not including the
matrix relays. Matrix contacts on the bistable relay cards
are excluded from the Matrix Logic definition, since they
are addressed as part of the measurement channel.

The Initiation Logic consists of the trip path power source,
matrix relays and their associated contacts, al1
interconnecting wi ring. initiation relays, and the
initiation relay contacts in the RTCB control circuitry.

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND RPS Locpic (continued)

It is possible to change the two-out-of-four RPS Logic to a
two-out-of-three logic f'r a given input parameter in one
channel at a time by trip channel bypassing select portions
of the Hatrix Logic. Trip channel bypassing a bistable
effectively shorts the bistable relay contacts in the three
matrices associated with that channel. Thus, the bistables
will function normally, producing normal trip indication and
annunciation. but a reactor trip will not occur unless two
additional channels indicate a trip condition.

Trip channel bypassing can be simultaneously performed on
any number of parameters in any number of channels,
providing each parameter is bypassed in only one channel at
a time. An interlock prevents simultaneous trip channel
bypassing of the same parameter in more than one channel.
Trip channel bypassing is normally employed during
maintenance or testing.
Two-out-of-three logic also prevents inadvertent trips
caused by any single channel failure in a trip condition.

In addition to the trip channel bypasses,,there are also
operating bypasses on select RPS trips. These bypasses are
enabled manually in all four RPS channels when plant
conditions do not warrant the specific trip protection. All
operating bypasses are automatically removed when enabling
bypass conditions are no longer satisfied. Operating
bypasses are normally implemented in the bistable, so that
normal trip indication is also disabled. Trips with
operating bypasses include Pressurizer Pressure —Low,
Logarithmic Power Level -High, and CPC (DNBR- Low and
LPD-High).

Reactor Tri Circuit Breaker s RTCBs

The reactor trip switchgear, addressed in LCO 3.3.4,
consists of four RTCBs. Power input to the reactor trip
switchgear comes from two full capacity HG sets operated in
parallel, such that the loss of either HG set does not
de-energize the CEDHs. Power is supplied from the HG sets
to the CEDH's via two redundant paths (trip legs). Trip
legs 1 and 3 are in parallel with Trip legs 2 and 4. This
ensures that a fault or the opening of a breaker in one trip
leg (i .e., for testing purposes) wi 11 not interrupt power to
the CEDH buses.

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

BACKGROUND Reactor Tri Circuit Breakers RTCBs (continued)

Each of the two trip legs consists of two RTCBs in series.
The two RTCBs within a trip leg are actuated by separate
initiation circuits.

Each RTCB is operated by either a manual reactor trip push
button, a Supplementary Protection System (SPS) trip relay
or an RPS actuated Initiation relay. There are four Manual
Trip push buttons each push button operates one of the four
RTCBs. Depressing either of the push buttons in both trip
legs will result in a reactor trip.
When a Manual Trip is initiated using the control room push
buttons, the RPS trip paths and Initiation relays are not
utilized, and the RTCB undervoltage and shunt trip
attachments are actuated independent of the RPS.

Manual Trip circuitry includes the push button and
interconnecting wiring to the RTCBs necessary to actuate
both the undervoltage and shunt trip attachments but
excludes the Initiation relay contacts and their
interconnecting wiring to the RTCBs, which are considered
part of'he Initiation Logic.

Functional 'testing of the entire RPS, from bistable input
through the opening of individual RTCBs, can be performed
either at power or shutdown and is normally performed on a

quarterly basis. UFSAR, Section 7.2 (Ref. 8), explains RPS
testing in more detail.

APPLICABLE
SAFETY ANALYSES

Desi n Basis Definition

The RPS is designed to ensure that the following operationalcriteria are met:

The associated actuation will occur when the parameter
monitored by each channel reaches its setpoint and the
specific coincidence logic is satisfied;

Separation and redundancy are maintained to permit a
channel to be out of service for testing or
maintenance while still maintaining redundancy within
the RPS instrumentation network.

(continued)
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B 3.3.1

BASES

APPLICABLE
SAFETY ANALYSES

Desi n Basis Definition (continued)

Each of the analyzed accidents and transients can be
detected by one or more RPS Functions. The accident
analysis takes credit for most of the RPS trip Functions.
Those functions for which no credit is taken, termed
equipment protective functions, are not needed from a safety
perspective.

Each RPS setpoint is chosen to be consistent with the
function of the respective trip. The basis for each trip
setpoint falls into one of three general categories:

Category 1: To ensure that the SLs are not exceeded
during AOOs;

Category 2:

Category 3:

To assist the ESFAS during accidents; and

To prevent material damage to major plant
components (equipment protective).

The RPS maintains the SLs during AOOs and mitigates the
consequences of DBAs in all MODES in which the RTCBs are
closed.

Each of the analyzed transients and accidents can be
detected by one or more RPS Functions. Functions not
specifically credited in the accident analysis are part of
the NRC staff approved licensing basis for the plant.
Noncredited Functions include the Steam Generator gl
Level -High, and the Steam Generator g2 Level -High. These
trips minimize the potential for equipment damage.

The specific safety analysis applicable to each protective
function are identified below:

1. Variable Over Power-Hi h

The Variable Over Power - High Trip (VOPT) is provided
to protect the reactor core during positive reactivity
addition excursions. Under steady state conditions
the trip setpoint will stay above the neutron power
level signal by a preset value. called the band
function. When the power level increases the setpoint
will increase to attempt to maintain the separation
defined by the Band function, however the rate of the

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

Desi n Basis Definition (continued)

Variable Over Power-Hi h (continued)

setpoint change is limited by the rate function. If
the power level signal increases faster than the
setpoint, a trip will occur when the power level
eventually equals the trip setpoint. The maximum
value the setpoint can have is determined by the
cei ling function.

The Variable Over Power —High trip provides protection
against core damage during the following events:

~ Uncontrolled CEA Withdrawal From Low Power (AOO);

~ Uncontrolled CEA Withdrawal at Power (AOO); and

~ CEA Ejection (Accident).

Lo arithmic Power Level —Hi h

The Logarithmic Power Level - High trip protects the
integrity of the fuel cladding and helps protect the
RCPB in the event of an unplanned criticality from a
shutdown condition.

In MODES 2, 3, 4, and 5. with the RTCBs closed and the
CEA Drive System capable of CEA withdrawal, protection
is required for CEA withdrawal events originating when
THERMAL POWER is ( 1E-4X RTP. For events originating
above this power level. other trips provide adequate
protection.

MODES 3, 4. and 5, with the RTCBs closed. are
addressed in LCO 3.3.2, "Reactor Protective System
(RPS) Instrumentation -Shutdown."

In MODES 3, 4, or 5, with the RTCBs open or the CEAs
not capable of withdrawal, the Logarithmic Power
Level -High trip does not have to be OPERABLE. The
indication and alarm functions required to indicate a
boron dilution event are addressed in LCO 3.3.12,
"Boron Dilution Alarm System (BOAS)".

(continued)
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RPS Instrumentation -Operating
B 3.3.1

BASES

APPLICABLE Desi n Basis Definition (continued)
SAFETY ANALYSES

3. Pressurizer Pressure- Hi h

The Pressurizer Pressure- High trip provides protection
for the high RCS pressure SL. In conjunction with the
pressurizer safety valves and the main steam safety
valves (HSSVs). it provides protection against
overpressurization of the RCPB during the following
events:

~ Loss of Condenser Vacuum (AOO);

~ CEA Withdrawal From Low Power Conditions (AOO);

~ Chemical and Volume Control System Halfunction
(AOO); and

~ Hain Feedwater System Pipe Break (Accident).

4. Pressurizer Pressure - Low

The Pressurizer Pressure- Low trip is provided to trip
the reactor to assist the ESF System in the event

of'ossof coolant accidents (LOCAs). During a LOCA, the
Sls may be exceeded; however . the consequences of the
accident will be acceptable. A Safety Injection
Actuation Signal (SIAS) and a Containment Isolation
Actuation Signal (CIAS) are initiated simultaneously.

5. Containment Pressure -Hi h

The Containment Pressure -High trip prevents exceeding
the containment design pressure psig during a design
basis LOCA or main steam line break (HSLB) accident.
During a LOCA or MSLB the SLs may be exceeded;
however, the consequences of the accident will be
acceptable. An SIAS, CIAS. and HSIS are initiated
simultaneously.

(continued)
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B 3.3.1

BASES

APPLICABLE Desi n Basis Definition (continued)
SAFETY ANALYSES

6, ?. Steam Generator Pressure- Low

The Steam Generator gl Pressure- Low and Steam
Generator g2 Pressure —Low trips provide protection
against an excessive rate of heat extraction from the
steam generators and resulting rapid, uncontrolled
cooldown of the RCS. This trip is needed to shut down
the reactor and assist the ESF System in the event of
an MSLB or main feedwater line break accident. A main
steam isolation signal (MSIS) is initiated
simultaneously.

8, 9. Steam Generator Level —Low

The Steam Generator gl Level —Low and Steam
Generator P2 Level —Low trips ensure that a reactor
trip signal is generated for the following events to
help prevent exceeding the design pressure of the RCS
due to the loss of the heat sink:

~ Inadvertent Opening of a Steam Generator
Atmospheric Dump, Valve (AOO);

~ Loss of Condenser Vacuum (AOO);

~ Loss of Normal Feedwater Event (AOO);

~ Feedwater System Pipe Break (Accident); and

~ Single RCP Rotor Seizure (AOO)

10, 11. Steam Generator Level -Hi h

The Steam Generator 41 Level -High and Steam
Generator g2 Level - High trips are provided to protect
the turbine from excessive moisture carryover in case
of a steam generator overfill event. A Main Steam
Isolation Signal (MSIS) is initiated simultaneously.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

Desi n Basis Definition (continued)

12. 13.

14.

Reactor Coolant Flow- Low

The Reactor Coolant Flow Steam Generator gl-Low and
Reactor Coolant Flow Steam Generator g2-Low trips
provide protection against an RCP Sheared Shaft Event
and a large steam line break with concurrent loss of
offsite AC power. A trip is initiated when the
pressure differential across the primary side of
either steam generator decreases below a variable
setpoint. This variable setpoint stays below the
pressure differential by a preset value called the
step function, unless limited by a preset maximum
decreasing rate determined by the Ramp Function, or a
set minimum value determined by the F1oor Function.
The setpoints ensure that a reactor trip occurs to
prevent violation of the peak linear heat rate or DNBR
Safety Limits.

Local Power Densit —Hi h

The CPCs perform the calculations required to derive
the DNBR and LPD parameters and thei r associated RPS
trips. The DNBR- Low and LPD- High trips provide plant
rotection during the following AOOs and assist the
SF systems in the miti.gation of the following

accidents.
The LPD-High trip provides protection against fuel
centerline melting due to the occurrence of excessive
local power density peaks during the following AOOs:

~ Decrease in Feedwater Temperature;
~ Increase in Feedwater Flow;
~ Increased Hain Steam Flow (not due to the steam

line rupture) Without Turbine Trip;
~ Uncontrolled CEA Withdrawal From Low Power;

~ Uncontrolled CEA Withdrawal at Power; and

~ CEA Nisoperation; Single Part Length CEA Drop.

For the events listed above (except CEA Misoperation;
Single Part Length CEA Drop), DNBR- Low will trip the
reactor first. since DNB would occur before fuel
centerline melting would occur.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

Desi n Basis Definition (continued)

15. De arture from Nucleate Boi lin Ratio DNBR - Low

The CPCs perform the calculations required to derive
the DNBR and LPD parameters and their associated RPS
trips. The DNBR- Low and LPD- High trips provide plant
rotection during the following AOOs and assist the
SF systems in the mitigation of the following

accidents.

The DNBR- Low trip provides protection against core
damage due to the occurrence of locally saturated
conditions in the limiting (hot) channel during the
following events and is the primary reactor trsp
(trips the reactor first) for, these events:
~ Decrease in Feedwater Temperature;
~ Increase in Feedwater Flow;
~ Increased Hain Steam Flow (not due to steam line

rupture) Without Turbine Trip;
~ Increased Hain Steam Flow (not due to steam line

rupture) With a Concurrent Single Failure of an
Active Component;

~ Steam Line Break With Concurrent Loss of Offsite
AC Power;

~ Loss of Normal AC Power;
~ Partial Loss of Forced Reactor Coolant Flow;
~ Total Loss of Forced Reactor Coolant Flow;
~ Single Reactor Coolant Pump (RCP) Shaft Seizure;
~ Uncontrolled CEA Withdrawal From Low Power;
~ Uncontrolled CEA Withdrawal at Power;
~ CEA Hisoperation; Full Length CEA Drop;
~ CEA Misoperation; Part Length CEA Subgroup Drop;
~ Primary Sample or Instrument Line Break; and
~ Steam Generator Tube Rupture.

In the above list, only the steam generator tube
rupture, the RCP shaft seizure. and the sample or
instrument line break are accidents. The rest are
AOOs.

(continued)
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APPLICABLE 15. De arture from Nucleate Boilin Ratio DNBR -Low
SAFETY ANALYSES (continued)

The DNBR algorithm used in the CPC is valid only
within the limits indicated below and operation
outside of these limits will result in a CPC initiated
trip.
PARAMETER

RCS Cold Leg Temperature - Low

RCS Cold Leg Temperature - High
Axial Shape Index - Positive
Axial Shape Index - Negative
Pressurizer Pressure - Low

Pressurizer Pressure - High

Integrated Radial Peaking Factor - Low

Integrated Radial Peaking Factor - High

guality Hargin - Low

Interlocks/B asses

LIHITING VALUE

> 505'F
< 590'F

Not more positive than +0.5
Not more negative than -0.5
> 1860 psia
< 2388 psia
> 1.28
< 7.00
> 0

The operating bypasses and their Allowable Values are
addressed in footnotes to Table 3.3. 1-1. They are not
otherwise addressed as specific Table entries.

The automatic operating bypass removal features must
function as a backup to manual actions for all safety
related trips to ensure the trip Functions are not
operationally bypassed when the safety analysis assumes the
Functions are not bypassed. The basis for each of the
operating bypasses is discussed under individual trips in
the LCO section:

a. Logarithmic Power Level —High;

b. DNBR-Low and LPD-High.

The RPS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

(continued)
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LCO The LCO requires all instrumentation per forming an RPS
Function to be OPERABLE. Failure of any required portion of
the instrument channel renders the affected channe1(s)
inoperable and reduces the reliability of the affected
Functions.

Actions allow maintenance (trip channel) bypass
of'ndividualchannels. but the bypass activates interlocks

that prevent operation with a second channel in the same
Function bypassed. With one channel in each Function trip
channel bypassed. this effectively places the plant in .a

two-out-of-three logic configuration in those Functions.

Only the Allowable Values are specified for each RPS trip
Function in the LCO. Nominal trip setpoints are specified
in the plant specific setpoint calculations. The nominal
setpoints are selected to ensure the setpoints measured by
CHANNEL FUNCTIONAL TESTS do not exceed the Allowable Valueif the bistable is performing as required. Operation with a
trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable,
provided that operation and testing are consistent with the
assumptions of the plant specific setpoint calculations. A
channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. Each Allowable Value
specified is more conservative than the analytical limit
assumed in the safety analysis in order to account for
instrument uncertainties appropriate to the trip Function.
These uncertainties are defined in the "Plant Protection
System Selection of Trip Setpoint Values" (Ref. 7).

The Bases for the individual Function requirements are as
follows:

1. Variable Over Power-Hi h

This LCO requires all four channels of Variable Over
Power High to be OPERABLE in NODES 1 and 2.

The Allowable Value is high enough to provide an
operating envelope that prevents unnecessary Variable
Over Power High reactor trips during normal plant
operations. The Allowable Value is low enough for the
system to maintain a margin to unacceptable fuel
cladding damage should a CEA ejection accident occur.

(continued)
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LCO

3 ~

Lo arithmic Power Level -Hi h

This LCO requires all four channels of Logarithmic
Power Level -High to be OPERABLE in NODE 2.

In NODES 3, 4, or 5 when the RTCBs are shut and the
CEA Drive System is capable of CEA withdrawal
conditions are addressed in LCO 3.3.2.

The Allowable Value is high enough to provide an
operating envelope that prevents unnecessary
Logarithmic Power Level - High reactor trips during
normal plant operations. The Allowable Value is low
enough for the system to maintain a margin to
unacceptable fuel cladding damage should a CEA
withdrawal event occur.

The Logarithmic Power Level -High trip may be bypassed
when THERNAL POWER is above lE-4X RTP to allow the
reactor to be brought to power during a reactor
startup. This operating bypass is automatically
removed when THERNAL POWER decreases below 1E-4X RTP.
Above 1E-4X RTP, the Variable Over Power -High and
Pressurizer Pressure-High trips provide protection f'r
reactivity transients.

Pressurizer Pressure- Hi h

This LCO requires four channels of Pressurizer
Pressure —High to be OPERABLE in NODES 1 and 2.

The Allowable Value is set below the nominal lift
setting of the pressurizer code safety valves, and its
operation avoids the undesirable operation of these
valves during normal plant operation. In the event of
a loss of condenser vacuum at 100K power, this
setpoint ensures the reactor trip will take place,
thereby limiting further heat input to the RCS and
consequent pressure rise. The pressurizer safety
valves may lift to prevent overpressurization of the
RCS.

(continued)
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LCO Pressurizer Pressure- Low (continued)

This LCO requires four channels of Pressurizer
Pressure —Low to be OPERABLE in MODES 1 and 2.

The Allowable Value is set low enough to prevent'
reactor trip during normal plant operation and
pressurizer pressure transients. However, the
setpoint is high enough that with a LOCA, the reactor
trip will occur soon enough to allow the ESF systems
to perform as expected in the analyses and mitigate
the consequences of the accident.

5. Containment Pressure- Hi h

The LCO requires four channels of Containment
Pressure-High to be OPERABLE in MODES 1 and 2.

The Allowable Value is set high enough to allow for
small pressure increases in containment expected
during normal operation (i .e. ~ plant heatup) and is
not indicative of an abnormal condition. It is set
low enough to initiate a reactor trip when an abnormal
condition is indicated.

6, 7. Steam Generator Pressure- Low

This LCO requires four channels of Steam Generator gl
Pressure- Low and Steam Generator g2 Pressure —Low to
be OPERABLE in MODES 1 and 2.

This Allowable Value is sufficiently below the full
load operating value f'r steam pressure so as not to
interfere with normal plant operation, but still high
enough to provide the required protection in the event
of excessive steam demand. Since excessive steam
demand causes the RCS to cool down, resulting in
positive reactivity addition to the core. If'he
moderator temperature coefficient is negative a
reactor trip is required to offset that effect.

(continued)
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LCO 6, 7. Steam Generator Pressure -Low (continued)

The trip setpoint may be manually decreased as steam
generator pressure is reduced during controlled plant
cooldown, provided the margin between steam generator

ressure and the setpoint is maintained q 200 psia.
his allows for controlled depressurization of the

secondary system while still maintaining an active
reactor trip setpoint and NSIS setpoint, until the
time is reached when the setpoints are no longer
needed to protect the plant. The setpoint increases
automatically as steam generator pressure increases
until the specified trip setpoint is reached.

8, 9. Steam Generator Level —Low

This LCO requires four channels of Steam Generator g1
Level —Low and Steam Generator g2 Level —Low for each
steam generator to be OPERABLE in NODES 1 and 2. The
Allowable Value is sufficiently below the normal
operating level for the steam generators so as not to
cause a reactor trip during normal plant operations.
The input signal providing the reactor trip input also
provides an input to a bistable that initiates
auxiliary feedwater to the affected generator via the
Auxiliary Feedwater Actuation Signal (AFAS). The trip
setpoint ensures that there will be sufficient water
inventory in the steam generator at the time of the
trip to provide a margin of't least 10 minutes before
auxiliary feedwater is required to prevent degraded
core cooling. The reactor trip will remove the heat
source (except decay heat), thereby conserving the
reactor heat sink.

10, 11. Steam Generator Level -Hi h

This LCO requi res four channels of Steam Generator g1
Level —High and Steam Generator g2 Level —High to be
OPERABLE in NODES 1 and 2.

The Allowable Value is high enough to allow for normal
plant operation and transients without causing a
reactor trip. It is set low enough to ensure a
reactor trip occurs before the level reaches the steam
dryers. Having steam generator water level at the
trip value is indicative of the plant not being
operated in a controlled manner.

(continued)
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12. 13.

14.

Reactor Coolant Flow- Low

This LCO requires four channels of Reactor Coolant
Flow Steam Generator ¹1-Low and Reactor Coolant Flow
Steam Generator ¹ 2-Low to be OPERABLE in MODES 1
and 2. The Allowable Value is set low enough to allow
for slight variations in reactor coolant flow during
normal plant operations while providing the required
protection. Tripping the reactor ensures that the
resultant power to flow ratio provides adequate core
cooling to maintain DNBR under the expected pressure
conditions f'r this event.

LCO 3.4.5, "RCS Loops —MODE 3," LCO 3.4.6, "RCS

Loops —MODE 4," and LCO 3.4.7, "RCS Loops —MODE 5,
Loops Filled," ensure adequate RCS flow rate is
maintained.

Local Power Densit - Hi h

This LCO requires four channels of LPD- High to be
OPERABLE.

The LCO on the CPCs ensures that the SLs are
maintained during all AOOs and the consequences of
accidents are acceptable.

A CPC is not considered inoperable if CEAC inputs to
the CPC are inoperable. The Required Actions required
in the event of'EAC channel failures ensure the CPCs
are capable of performing their safety Function.

The CPC channels may be manually bypassed below
lE-4X RTP. as sensed by the logarithmic nuclear
instrumentation. This bypass is enabled manually in
all four CPC channels when plant conditions do not
warrant the trip protection. The bypass effectively
removes the DNBR- Low and LPD- High trips from the RPS
Logic circuitry.'he operating bypass is
automatically removed when enabling bypass conditions
are no longer satisfied.

(continued)
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LCO 14

15.

Local Power Densit —Hi h (continued)

This operating bypass is required to perform a plant
startup, since both CPC generated trips will be in
effect whenever shutdown CEAs are inserted. It also
allows system tests at low power with Pressurizer
Pressure —Low or RCPs off.
De arture from Nucleate Boilin Ratio DNBR -Low

This LCO requires four channels of DNBR-Low to be
OPERABLE.

The LCO on the CPCs ensures that the SLs are
maintained during all AOOs and the consequences of
accidents are acceptable.

A CPC is not considered inoperable if CEAC inputs to
the CPC are inoperable. The Required Actions required
in the event of CEAC channel failures ensure the CPCs
are capable of performing their safety Function.

The CPC channels may be manually bypassed below
lE-4X RTP, as sensed by the logarithmic nuclear
instrumentation. This bypass is enabled manually in
all four CPC channels when plant conditions do not
warrant the trip protection. The bypass effectively
removes the DNBR- Low and LPD-High trips from the RPS
logic ci rcuitry. The operating bypass is
automatically removed when enabling bypass conditions
are no longer satisfied.

This operating bypass is required to perform a plant
startup. since both CPC generated trips will be in
effect whenever shutdown CEAs are inserted. It also
allows system tests at low power with Pressurizer
Pressure-Low or RCPs off.

(continued)
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LCO Interlocks/B asses (continued)

The LCO on operating bypass permissive removal channels
requires that the automatic operating bypass removal feature
of all four operating bypass channels be OPERABLE for each
RPS Function with an operating bypass in the MODES addressed
in the specific LCO for each Function. All four bypass
removal channels must be OPERABLE to ensure that none of the
four RPS channels are inadvertently bypassed.

This LCO applies to the operating bypass removal feature
only. If the bypass enable Function is failed so as to
prevent entering a bypass condition. operation may continue.
In the case of the Logarithmic Power Level - High trip
(Function 2). the absence of a bypass will limit maximum
power to below the trip setpoint.

The interlock function Allowable Values are based upon
analysis of functional requirements for the bypassed
Functions. These are discussed above as part of the LCO
discussion for the affected Functions.

APPLICABILITY This LCO is applicable to the RPS Instrumentation in MODES 1
and 2. LCO 3.3.2 is applicable to the RPS Instrumentation in
HOOfS 3, 4, and 5 with any RTCB closed and any CEA capable
of withdrawal. The requi rements for the CEACs in MODES 1 and
2 are addressed in LCO 3.3.3 ~ The RPS Matrix Logic,
Initiation Logic, RTCBs, and Manual Trips in MODES 1, 2, 3,
4, and 5 are addressed in LCO 3.3.4.

Most RPS trips are required to be OPERABLE in MODES 1 and 2
because the reactor is critical in these MODES. The reactor
trips are designed to take the reactor subcritical, which
maintains the SLs during AOOs and assists the ESFAS in
providing acceptable consequences during accidents. Host
trips are not required to be OPERABLE in MODES 3, 4. and 5.
In MODES 3, 4, and 5, the emphasis is placed on return to
power events. The reactor is protected in these MODES by
ensuring adequate SDM. Exceptions to this are:

~ The Logarithmic Power Level —High trip, RPS Logic
RTCBs, and Manual Trip are required in MODES 3, 4 ~

and 5, with the RTCBs closed, to provide protection
for boron dilution and CEA withdrawal events.

(continued)
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APPLICABILITY
(continued)

~ Steam Generator Pressure-Low trip, is required in
MODE 3, with the RTCBs closed to provide protection
for steam line break events in MODE 3.

The Logarithmic Power Level —High trip, and the Steam
Generator Pressure-Low trip in these lower MODES are
addressed in LCO 3.3.2. The Logarithmic Power Level —High
trip is bypassed prior to MODE 1 entry and is not required
in MODE l.

ACTIONS The most common causes of channel inoperability are outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant
specific setpoint analysis. Typically, the drift is found
to be small and results in a delay of actuation rather than
a total loss of function. This determination is generally
made during the performance of a CHANNEL FUNCTIONAL TEST
when the process instrument is set up for adjustment to
bring it to within specification. If the trip setpoint is
less conservative than the Allowable Value in Table 3.3. 1-1,
the channel is declared inoperable immediately, and the
appropriate Condition(s) must be entered immediately.

In the event a channel's trip setpoint is found
nonconservatiye with respect to the Allowable Value, or the
transmitter. instrument loop, signal processing electronics,
or RPS bistable trip unit is found inoperable, then all
affected functions provided by that channel must be declared
inoperable, and the unit must enter the Condition for the
par ticular protection Function affected.

When the number of inoperable channels in a trip Function
exceeds that specified in any related Condition associated
with the same trip Function, then the plant is outside the
safety analysis. Therefore, LCO 3.0.3 is immediately
entered if applicable in the current MODE of operation.

(continued)
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ACTIONS
(continued)

One Note has been added to the ACTIONS. Note 1 has been
added to clarify the application of the Completion Time
rules. The Conditions of this Specification may be entered
independently for each Function. The Completion Times of
each inoperable Function will be tracked separately for each
Function, starting from the time the Condition was entered
for that Function.

With a channel process measurement circuit that affects
multiple functional units inoperable or in test, bypass or
trip all associated functional units as listed below:

Process measurement Circuit

1. Linear Power
(Subchannel or Linear)

2. Pressurizer Pressure-High
(Narrow Range)

3. Steam Generator Pressure-Low

4. Steam Generator Level-Low
(Wide Range)

5. Core Protection Calculator

Functional Unit B assed or Tri ed

Variable Overpower (RPS)
Local Power Density-High (RPS)
DNBR-Low (RPS)

Pressurizer Pressure-High (RPS)
Local Power Density-High (RPS)
DNBR-Low (RPS)

Steam Generator Pressure-Low (RPS)
Steam Generator ¹1 Level-Low (ESF)
Steam Generator ¹2 Level-Low (ESF)

Steam Generator Level-Low (RPS)
Steam Generator ¹1 Level-Low (ESF)
Steam Generator ¹2 Level-Low (ESF)

Local Power Density-High (RPS)
DNBR-Low (RPS)

A.l and A.2

Condition A applies to the failure of a single trip channel
or associated instrument channel inoperable in any RPS
automatic trip Function. RPS coincidence logic is
two-out-of-four.

(continued)

PALO VERDE UNITS 1.2,3 8 3.3.1-26 REVISION 0



'f

,

I

I,,

I



RPS Instrumentation —Operating
B 3.3.1

BASES

ACTIONS
(continued)

If one RPS channel is inoperable, startup or power
operation is allowed to continue. providing the inoperable
channel is placed in bypass or trip in 1 hour (Required
Action A. 1). The 1 hour allotted to bypass or trip the
channel is sufficient to allow the operator to take all
appropriate actions for the failed channel and still
ensures that the risk involved in operating with the failed
channel is acceptable. The failed channel must be restored
to OPERABLE status prior to entering HODE 2 following the
next HODE 5 entry. With a channel in bypass, the
coincidence logic is now in a two-out-of-three
configuration.

The Completion Time of prior to entering HODE 2 following
the next HODE 5 entry is based on adequate channel to
channel independence, which allows a two-out-of-three
channel operation since no single failure will cause or
prevent a reactor trip.

8.1

Condition B applies to the fai lure of two channels in any
RPS automatic trip Function.

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow
the changing of HODES, even though two channels are
inoperable. with one channel bypassed and one tripped. In
this configuration, the protection system is in a
one-out-of-two logic. which is adequate to ensure that no
random failure will prevent protection system oper ation.

Required Action 8.1 provides for placing one inoperable
channel in bypass and the other channel in trip within the
Completion Time of 1 hour. This Completion Time is
sufficient to allow the operator to take all appropriate
actions for the failed channels while ensuring the risk
involved in operating with the failed channels is
acceptable. With one channel of protective instrumentation
bypassed, the RPS is in a two-out-of-three logic; but with
another channel failed, the RPS may be operating in a
two-out-of-two logic. This is outside the assumptions made
in the analyses and should be corrected. To correct the
problem, the second channel is placed in trip.

(continued)
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ACTIONS B.l (continued)

This places the RPS in a one-out-of-two logic. If any of
the other OPERABLE channels receives a trip signal, the
reactor will trip.
One of the two inoperable channels wi 11 need to be restored
to operable status prior to the next requi red CHANNEL
FUNCTIONAL TEST, because channel surveillance testing on an
OPERABLE channel requires that the OPERABLE channel be
placed in bypass. However . it is not possible to bypass
more than one RPS channel, and placing a second channel in
trip will result in a reactor trip. Therefore, if one RPS
channel is in trip and a second channel is in bypass, a
third inoperable channel would place the unit in LCO 3.0.3.

C. 1 C.2.1 and C.2.2

Condition C applies to one automatic bypass removal channel
inoperable. If the inoperable operating bypass removal
channel for any operating bypass channel cannot be restored
to OPERABLE status within 1 hour, the associated RPS
channel may be considered OPERABLE only if the operating
bypass is not in effect. Otherwise, the affected RPS
channel must be declared inoperable, as in Condition A, and
the affected automatic trip channel placed in maintenance
(trip channel) bypass or trip. The operating bypass
removal channel and the automatic trip channel must be
repaired prior to entering MODE 2 following the next MODE 5
entry. The Bases for the Required Actions and required
Completion Times are consistent with Condition A.

D.l and D.2

Condition D applies to two inoperable automatic operating
bypass removal channels. If the operating bypass removal
channels for two operating bypasses cannot be restored to
OPERABLE status within 1 hour, the associated RPS channel
may be considered OPERABLE only if the operating bypass is
not in effect. Otherwise, the affected RPS channels must
be declared inoperable. as in Condition B, and the
operating bypass either removed or one automatic trip
channel placed in maintenance (trip channel) bypass and the
other in trip within 1 hour.

(continued)
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ACTIONS D. 1 and D.2 (continued)

The restoration of one affected bypassed automatic trip
channel must be completed prior to the next CHANNEL
FUNCTIONAL TEST, or the plant must shut down per LCO 3.0.3
as explained in Condition B.

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow
the changing of MODES even though two channels are
inoperable, with one channel bypassed and one tripped. In
this configuration, the protection system is in a
one-out-of-two logic, which is adequate to ensure that no
random failure will prevent protection system operation.

Condition E applies if any CPC cabinet receives a high
temperature alarm. There are redundant temperature sensors
in each of the four CPC bays. Since CPC bays 8 and C also
house CEAC calculators 1 and 2. respectively, a high
temperature in either of these bays requires entry into LCO
3.3.3, Condition C.

If a CPC cabinet high temperature alarm is received. it is
possible for an OPERABLE CPC to be affected and not be
completely reliable. Therefore, a CHANNEL FUNCTIONAL TEST
must be performed on OPERABLE CPCs within 12 hours. The
Completion Time of 12 hours is adequate considering the low
probability of undetected failure. the consequences of a
single channel failure, and the time requi red to perform a
CHANNEL FUNCTIONAL TEST.

F.l
II

Condition F applies if an OPERABLE CPC has three or more
autorestarts in a 12 hour period.

CPCs and CEACs will attempt to autorestart if they detect a
fault condition, such as a calculator malfunction or loss
of power. A successful autorestart restores the calculator
to operation; however, excessive autorestarts might be
indicative of a calculator problem.

(continued)
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ACTIONS F. 1 (continued)

If a nonbypassed CPC has three or more autorestar ts, it may
not be completely reliable. Therefore, a CHANNEL
FUNCTIONAL TEST must be performed on the CPC to ensure it
is functioning properly. Based on plant operating
experience, the Completion Time of 24 hours is adequate and
reasonable to perform the test while still keeping the risk
of operating in this condition at an acceptable level,
since overt channel failure will most likely be indicated
and annunciated in the control room by CPC online
diagnostics.

Condition 6 is entered when the Required Action and
associated Completion Time of Condition A, B, C, D, E, or F
are not met.

If the Required Actions associated with these Conditions
cannot be completed within the required Completion Time,
the reactor must be brought to a MODE where the Required
Actions do not apply. The allowed Completion Time of
6 hours is reasonable. based on operating experience, for
reaching the required MODE from full power conditions .in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

The SRs for any particular RPS Function are found in the SR
column of Table 3.3.1-1 for that Function. Most Functions
are subject to CHANNEL CHECK. CHANNEL FUNCTIONAL TEST,
CHANNEL CALIBRATION, and response time testing.

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours
ensures that gross fai lure of instrumentation has not
occurred. A CHANNEL CHECK is normally a comparison of the
parameter indicated on one channel to a similar parameter
on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should
read approximately the same value.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.1 (continued)

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
transmitter or the signal processing equipment has drifted
outside its limits.

The Frequency, about once every shift. is based on
operating experience that demonstrates the rarity of
channel fai lure. Since the probability of two random
failures in redundant channels in any 12 hour period is
extremely low. the CHANNEL CHECK minimizes the chance of
loss of protective function due to failure of redundant .

channels. The CHANNEL CHECK supplements less formal, but
more frequent, checks of channel OPERABILITY during normal
operational use of the displays associated with the LCO
required channels.

In the case of RPS trips with multiple inputs. such as the
DNBR and LPD inputs to the CPCs, a CHANNEL CHECK must be
performed on all inputs.

SR 3.3.1.2

The RCS flow rate indicated by each CPC is verified. as
required by a Note. to be less than or equal to the actual
RCS total flow rate, determined by either using the reactor
coolant pump differential pressure instrumentation or by
calorimetric calculations, every 12 hours when THERMAL
POWER is > 70K RTP. The 12 hours after reaching 70K RTP is
for plant stabilization, data taking, and flow
verification. This check (and if necessary, the adjustment
of the CPC addressable constant flow coefficients) ensures
that the DNBR setpoint is conservatively adjusted with
respect to actual flow indications, as determined by the
Core Operating Limits Supervisory System (COLSS).

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3. 1.2 (continued)

The flow measurement uncertainty may be included in'the
BERR1 term in the CPC and is equal to or greater than 4X.

SR 3.3.1.3

The CPC autorestar t count is checked every 12 hours to
monitor the CPC and CEAC for normal operation. If three or
more autorestarts of a nonbypassed CPC occur within a
12 hour period, the CPC may not be completely reliable.
Therefore, the Required Action of Condition F must be
performed. The auto restart periodic tests restart
(Code 30) and normal system load (Code 33) are not included
in this total. The Frequency is based on operating
experience that demonstrates the rarity of more than one
channel failing within the same 12 hour interval.

SR 3.3.1.4

A daily calibration (heat balance) is performed when
THERMAL POWER is > 20K. The Linear Power Level signal and
the CPC addressable constant multipliers are adjusted to
make the CPC hT power and nuclear power calculations agree
with the calorimetric calculation if the absolute
difference is ~ 2X when THERMAL POWER is > 80K RTP,'nd
-0.5X to 10K when THERMAL POWER is between 20K and 80K.
The value of 2X when THERMAL POWER is > 80'TP, and -0.5X
to lOX when THERMAL POWER is between 20K and 80K is
adequate because this value is assumed in the safety
analysis. These checks (and, if necessary, the adjustment
of the Linear Power Level signal and the CPC addressable
constant coefficients) are adequate to ensure that the
accuracy of these CPC calculations is maintained within the
analyzed error margins. The power level must be ) 20K RTP
to obtain accurate data. At lower power levels,,the
accuracy of calorimetric data is questionable.

The tolerance between 20K and 80K RTP is +10K to reduce the
number of adjustments required as the power level
increases. The -0.5X tolerance between 20K and 80X RTP is
based on the reduced accuracy of the calorimetric data
inputs at low power levels. Performing a calorimetric

(continued)
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REQUIREMENTS

(continued)

SR 3.3.1.4 (continued)

calibration with a -0.5X tolerance at low power levels
ensures the difference will remain within -2.0X when power
is increased above 80K RTP. If a calorimetric calculation
is performed above 80X RTP. it will use accurate inputs to
the calorimetric calculation available at higher power
levels. When the power level is decreased below 80% RTP an
additional performance of the SR to the -0.5X to 10K
tolerance is not required if the SR has been performed
above 80K RTP.

The Frequency of 24 hours is based on plant operating
experience and takes into account indications and alarms
located in the control. room to detect deviations in channel
outputs. The Frequency is modified by a Note indicating
this Surveillance need only be performed within 12 hours
after reaching 20K RTP.

The 12 hours after reaching 20K RTP is required for plant
stabilization, data taking, and flow verif'ication. The
secondary calorimetric is inaccurate at lower power levels.
A second Note in the SR indicates the SR may be suspended
during PHYSICS TESTS. The conditional suspension of the
daily calibrations under strict administrative control is
necessary to allow special testing to occur.

SR 3.3.1.5

The RCS flow rate indicated by each CPC is verified to be
less than or equal to the RCS total flow rate every
31 days. The Note indicates the Surveillance is performed
within 12 hours after THERMAL POWER is > 70K RTP. This
check (and, if necessary. the adjustment of the CPC
addressable flow constant coefficients) ensures that the
DNBR setpoint is conservatively adjusted with respect to
actual flow indications as determined either using the
reactor coolant pump differential pressure instrumentation
and the ultrasonic flow meter adjusted pump curves or by a
calorimetric calculation. Operating experience has shown
the specified Frequency is adequate, as instrument drift is
minimal and changes in actual flow rate are minimal over
core life.

(continued)
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(continued)

SR 3.3.1.6

The three vertically mounted excore nuclear instrumentation
detectors in each channel are used to determine APD for use
in the DNBR and LPD calculations. Because the detectors
are mounted outside the reactor vessel, a portion of the
signal from each detector is from core sections not
adjacent to the detector. This is termed shape annealing
and is compensated for after every refueling by performing
SR 3.3. 1. 11, which adjusts the gains of the three detector
amplifier s for shape annealing. SR 3.3. 1.6 ensures that
the preassigned gains are still proper. When power is( 15K the CPCs do not use the excore generated signals for
axial flux shape information. The Note allowing 12 hours
after reaching 15K RTP is requi red for plant stabilization
and testing. The 31 day Frequency is adequate because the
demonstrated long term drift of the instrument channels is
minimal.

SR 3.3.1.7

A CHANNEL FUNCTIONAL TEST on each channel is performed
every 92 days to ensure the enti re channel will perform its
intended function when needed. The SR is modified by two
Notes. Note 1 is a requirement to verify the correct CPC
addressable constant values are installed in the CPCs when
the CPC CHANNEL FUNCTIONAL TEST is performed. Note 2
allows the CHANNEL FUNCTIONAI TEST for the Logarithmic
Power Level -High channels to be performed 2 hours after
power drops below lE-4R RTP.

The RPS CHANNEL FUNCTIONAL TEST consists of three
overlapping tests as described in Reference 8. These tests
verify that the RPS is capable of performing its intended
function, from bistable input through the RTCBs. They
include:

(continued)
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(continued)

Bistable Tests

A test signal is superimposed on the input in one channel
at a time to verify that the bistable trips within the
specified tolerance around the setpoint. This is done with
the affected RPS channel trip channel bypassed. Any
setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
analysis.

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
interval between surveillance interval extension analysis.

The requirements for this review are outlined in
Reference 9.

Matrix Lo ic Tests

Matri Logic tests are addressed in LCO 3.3.4. This test
is performed one matrix at a time. It verifies that a
coincidence in the two input channels for each Function
removes power from the matrix relays. During testing,
power is applied to the matrix relay test coils and
prevents the matrix relay contacts from assuming their
de-energized state. This test will detect any short
ci rcuits around the bistable contacts in the coincidence
logic, such as may be caused by faulty bistable relay or
trip channel bypass contacts.

Tri Path Tests

Trip path (Initiation Logic) tests are addressed in
LCO 3.3.4. These tests are similar to the Matrix Logic
tests, except that test power is withheld from one matrix
relay at a time. allowing the initiation circuit to
de-energize, thereby opening the affected RTCB. The RTCB
must then be closed prior to testing the other three
initiation ci rcuits. or a reactor trip may result.

The Frequency of 92 days is based on the reliability
analysis presented in topical report CEN-327, "RPS/ESFAS
Extended Test Interval Evaluation" (Ref. 9).

The CPC and CEAC channels and excore nuclear
instrumentation channels are tested separately.

(continued)
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(continued)

T~iPthT 0 t ti d)

The excore channels use preassigned test signals to verify
proper channel alignment. The excore logarithmic channel
test signal is inserted into the preamplifier input, so as
to test the first active element downstream of the
detector.

The power range excore test signal is inserted at the
drawer input, since there is no

preamplifier'he

quarterly CPC CHANNEL FUNCTIONAL TEST is perf'ormed
using software. This software includes preassigned
addressable constant values that may differ from the
current values.

Provisions are made to store the addressable constant
values on a computer disk prior to testing and to reload
them after testing. A Note is added to the Surveillance
Requirements to verify that the CPC CHANNEL FUNCTIONAL TEST
includes the correct values of addressable constants.

SR 3.3.1.8

A Note indicates that neutron detectors are excluded from
CHANNEL CALIBRATION. A CHANNEL CALIBRATION of the power
range neutron flux channels every 92 days ensures that the
channels are reading accurately and within tolerance
(Ref. 9). The Surveillance verifies that the channel
responds to a measured parameter within the necessary range
and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drift between successive
calibrations to ensure that the channel remains operational
between successive tests. CHANNEL CALIBRATIONS must be
performed consistent with the plant specific setpoint
analysis.

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
interval between surveillance interval extension analysis.
The requirements for this review are outlined in
Reference 9. Operating experience has shown this Frequency
to be satisfactory. The detectors are excluded from
CHANNEL CALIBRATION because they are passive devices with
minimal drift and because of the difficulty of simulating a

(continued)
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(continued)

SR 3.3.1.8 (continued)

meaningful signal. Slow changes in detector sensitivity
are compensated for by performing the daily calorimetric
calibration (SR 3.3.1.4) and the monthly linear subchannel
gain check (SR 3.3.1.6). In addition, the associated
control room indications are monitored by the operators.

SR 3.3.1.9

SR 3.3.1.9 is the per formance of a CHANNEL CALIBRATION
every 18 months.

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor. The Surveillance verifies
that the channel responds to a measured parameter within
the necessary range and accuracy. CHANNEL CALIBRATION
leaves the channel adjusted to account for instrument drift
between successive calibrations to ensure that the channel
remains operational between successive tests. CHANNEL
CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
surveillance interval extension analysis. The requirements
for this review are outlined in Refer ence 9.

The Frequency is based upon the assumption of an 18 month
calibration interval for the determination of the magnitude
of equipment drift in the setpoint analysis as well as
operating experience and consistency with the typical
18 month fuel cycle.

The Surveillance is modified by a Note to indicate that the
neutron detectors are excluded from CHANNEL CALIBRATION
because they are passive devices with minimal drift and
because of the difficulty of simulating a meaningful
signal. Slow changes in detector sensitivity are
compensated for by performing the daily calorimetric
calibration (SR 3.3. 1.4) and the monthly linear subchannel
gain check (SR 3.3.1.6).

(continued)
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(continued)

SR 3.3.1.10

Every 18 months, a CHANNEL FUNCTIONAL TEST is performed on
the CPCs. The CHANNEL FUNCTIONAL TEST shall include the
injection of a signal as close to the sensors as
practicable to verify OPERABILITY including alarm and trip
Functions.

The basis for the 18 month Frequency is that the CPCs
perform a continuous self monitoring function that
eliminates the need for frequent CHANNEL FUNCTIONAL TESTS.
This CHANNEL FUNCTIONAL TEST essentially validates the self
monitoring function and checks for a small set of failure
modes that are undetectable by the self monitoring
function. Operating experience has shown that undetected
CPC or CEAC failures do not occur in any given 18 month
interval.

SR 3.3.1.11

The three excore detectors used by each CPC channel for
axial flux distribution information are far enough from the
core to be exposed to flux from all heights in the core,
although it is desired that they only read their particular
level. The CPCs adjust for this flux overlap by using the
predetermined shape annealing matrix elements in the CPC
software.

After refueling, it is necessary to re-establish or verify
the shape annealing matrix elements for the excore
detectors based on more accurate incore detector readings.
This is necessary because refueling could possibly produce
a significant change in the shape annealing matrix
coefficients.

Incore detectors are inaccurate at low power levels.
THERMAL POWER should be significant but ( 70K to perform an
accurate axial shape calculation used to derive the shape
annealing matrix elements.

By restricting power to < 70K until shape annealing matrix
elements are verified, excessive local power peaks within
the fuel are avoided. Operating experience has shown this
Frequency to be acceptable.

(continued)

PALO VERDE UNITS 1,2.3 B 3.3.1-38 REVISION 0



(

t

'l

I,f

, t



RPS Instrumentation -Operating
B 3.3.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.1.12

SR 3.3.1.12 is a CHANNEL FUNCTIONAL TEST similar to
SR 3.3.1.7, except SR 3.3. 1.12 is applicable only to
operating bypass functions and is performed once within
92 days prior to each startup. Proper operation of
operating bypass permissives is critical during plant
startup because the operating bypasses must be in place to
allow startup operation and must be automatically removed
at the appropriate points during power ascent to enable
certain reactor trips. Consequently, the appropriate time
to verify operating bypass removal function OPERABILITY is
just prior to startup. The allowance to conduct this
Surveillance within 92 days of startup is based on the
reliability analysis presented in topical report CEN-327,
"RPS/ESFAS Extended Test Interval Evaluation" (Ref. 9).
Once the operating bypasses are removed, the bypasses must
not fail in such a way that the associated trip Function
gets inadvertently bypassed. This feature is verified by
the trip Function CHANNEL FUNCTIONAL TEST, SR 3.3. 1.7.
Therefore, further testing of the operating bypass function
after startup is unnecessary.

SR 3.3.1.13

This SR ensures that the RPS RESPONSE TIMES are verified to
be less than or equal to the maximum values assumed in the
safety analysis. Individual component response times are
not modeled in the analyses. The analyses model the
overall or total elapsed time, from the point at which the
parameter exceeds the trip setpoint value at the sensor to
the point at which the RTCBs open. Response times are
conducted on an 18 month STAGGERED TEST BASIS. This
results in the interval between successive sur vei llances of
a given channel of n x 18 months. where n is the number of
channels in the function. The Frequency of 18 months is
based upon operating experience, which has shown that
random failures of instrumentation components causing
serious response time degradation, but not channel failure,
are infrequent occurrences. Also, response times cannot be
determined at power. since equipment oper ation is required.
Testing may be performed in one measurement or in
overlapping segments. with verification that all components
are tested.

(continued)
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SURVEILLANCE
REQUIREMENTS SR 3.3.1.13 (continued)

A Note is added to indicate that the neutron detectors are
excluded from RPS RESPONSE TIME testing because they are
passive devices with minimal drift and because of the
difficulty of simulating a meaningful signal. Slow changes
in detector sensitivity are compensated for by performing
the daily calorimetric calibration (SR 3.3. 1.4).

REFERENCES 1. 10 CFR 50, Appendix A, GDC 21.

2. 10 CFR 100.

3. NRC Safety Evaluation Report. July 15, 1994.

4. IEEE Standard 279-1971, April 5. 1972.

5. UFSAR, Chapters 6 and 15.

6. 10 CFR 50.49.

7. "Calculation of Trip Setpoint Values, Plant Protection
System". CEN-286(v), or Calculation 13-JC-SG-203 for
the Low Steam Generator Pressure Trip function.

8. UFSAR, Section 7.2.

9. CEN-327. June 2, 1986, including Supplement 1,
March 3, 1989. and Calculation 13-JC-SB-200.

10. CEN-PSD-335-P, "Functional Design Requirements for a
Core Protection Calculator."

11. CEN-PSD-336-P, "Functional Design Requirements for a
Control Element Assembly Calculator ."
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RPS Instrumentation -Shutdown
B 3.3.2

B 3.3 INSTRUMENTATION

B 3.3.2 Reactor Protective System (RPS) Instrumentation -Shutdown

BASES

BACKGROUND The RPS initiates a reactor trip to protect against
violating the core fuel design limits and reactor coolant
pressure boundary (RCPB) integrity during anticipated
operational occurrences (AOOs). By tripping the reactor .
the RPS also assists the Engineered Safety Features systems
in mitigating accidents.
The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying limiting safety system settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS, defined in this Specification as the Allowable
Value, in conjunction with the LCOs. establish the threshold
for protective system action to prevent exceeding acceptable
limits during Design Basis Accidents (DBAs).

During AOOs, which are those events expected to occur one or
more times during the plant life, the acceptable limits are:
~ The departure from nucleate boiling ratio shall be

maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling;

~ Fuel centerline melting shall not occur; and
~ The Reactor Coolant System pressure SL of 2750 psia

shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptable
limit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100
(Ref. 2) limits. Different accident categories allow a
different fraction of these limits based on probability of
occurrence. Meeting the acceptable dose limit for an
(continued) accident category is considered having
acceptable consequences for that event.

(continued)

PALO VERDE UNITS 1,2,3 8 3.3.2-1 REVISION 0



,i

f

J

/ t

I



RPS Instrumentation -Shutdown
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BASES

BACKGROUND

(continued) The RPS is segmented into four interconnected modules.
These modules are:

~ Measurement channels:
~ Bistable trip units:
~ RPS Logic; and
~ Reactor trip circuit breakers (RTCBs).

This LCO applies to the Logarithmic Power Level -High trip
in MODES 3. 4, and 5 with the RTCBs closed and the CEAs
capable of withdrawal. In MODES 1 and 2, this trip function
is addressed in LCO 3.3.1. "Reactor Protective System (RPS)
Instrumentation -Operating." LCO 3.3. 12, "Boron Dilution
Alarm System (BDAS)." applies when the RTCBs are open.

This LCO applies to the Steam Generator gl and the Steam
Generator g2 Pressure-Low trip in MODE 3. with the RTCBs
closed and the CEAs capable of withdrawal. In MODES 1 and 2,
this trip function is addressed in LCO 3.3.1. "Reactor
Protective System (RPS) Instrumentation-Operating."

(continued)
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BACKGROUND
(continued)

Measurement Channels and Bistable Tri Units

The measurement channels providing input to the Logarithmic
Power Level -High trip consist of the four logarithmic
nuclear instrumentation channels detecting neutron flux
leakage from the reactor vessel. Other aspects of the
Logarithmic Power Level -High trip are similar to the other
measurement channels and bistables. These are addressed in
the Background section of LCO 3.3. l.
Functional testing of the entire RPS, from bistable input
through the opening of individual sets of RTCBs, can be
performed either at power or shutdown and is normally

~ ~

erformed on a quarterly basis. Nuclear instrumentation can
e similarly tested. UFSAR, Section 7.2 (Ref. 3), provides

more detail on RPS testing.

APPLICABLE
SAFETY ANALYSES

The RPS functions to maintain the SLs during AOOs and
mitigates the consequence of DBAs in all MODES in which the
RTCBs are closed.

Each of the analyzed transients and accidents can be
detected by one or more RPS Functions. Functions not
specifically credited in the accident analysis were
qualitatively credited in the safety analysis and the NRC
staff approved licensing basis for the plant. Noncredited
Functions include the Steam Generator Water Level - High
Trip. The Steam Generator Water Level - High Trip is purely
equipment protective. and its use minimizes the potential
for equipment damage.

The Logarithmic Power Level - High trip protects the
integrity of the fuel cladding and helps protect the RCPB in
the event of an unplanned criticality from a shutdown
condition.

The Steam Generator Pressure-Low trip function provides
shutdown margin to prevent or minimize the return to power,
following a large Main Steam Line Break (MSLB) in MODE 3.

With less than 4 RCPs running the trip setpoint for the
Logarithmic Power Level-High trip is reduced to < 10 "X RTP.
The lowei setpoint is required for a bank CEA withdrawal
with less than 4 RCPs running.

(continued)
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BASES

APPLICABLE In MODES 2, 3. 4, and 5. with the RTCBs closed, and the
SAFETY ANALYSES Control Element Assembly (CEA) Drive System capable of CEA

(continued) withdrawal. protection is required for CEA withdrawal
events, and excessive cooldown due to a MSLB originating
when THERMAL POWER is < 1E-4X RTP. For events originating
above this power level, other trips provide adequate
protection.

MODES 3. 4, and 5, with the RTCBs closed, are addressed in
this LCO. MODE 2 is addressed in LCO 3.3. 1.

In MODES 3, 4. or 5, with the RTCBs open or the CEAs not
capable of withdrawal. the Logarithmic Power Level —Hightrip does not have to be OPERABLE. The indication and
alarm functions required to indicate a boron dilution event
are addressed in LCO 3.3.12 "Boron Dilution Alarm System
(BOAS)".

Inter lock/B asses

The operating bypasses and their Allowable Values are
addressed in footnotes to Table 3.3.2-1. They are not
otherwise addressed as specific Table entries.

The automatic operating bypass removal features must
function as a backup to manual actions for all safety
related trips to ensure the trip Functions are not
operationally bypassed when the safety analysis assumes the
Functions are not bypassed. The basis for the Logarithmic
Power Level -High operating bypass is discussed under
individual trips in the LCO section.

The RPS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).
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BASES

LCO The LCO requires the Logarithmic Power Level —High, the
Steam Generator gl Pressure-Low, and the Steam Generator g2
Pressure-Low, RPS Functions to be OPERABLE. Failure of any
required portion of the instrument channel renders the
aff'ected channel(s) inoperable and reduces the reliabilityof the affected Function.

Actions allow maintenance (trip channel) bypass of
individual channels, but the bypass activates interlocks
that prevent operation with a second channel in the same
Function bypassed. With one channel in each Function trip
channel bypassed. this effectively places the plant in a
two-out-of-three logic configuration in those Functions.

Only the Allowable Values are specified for this RPS trip
Function in the LCO. Nominal trip setpoints are specified
in the plant specific setpoint calculations. The nominal
setpoint is selected to ensure the setpoint measured by
CHANNEL FUNCTIONAL TESTS does not exceed the Allowable Valueif the bistable is performing as requi red. Operation with a
trip setpoint less conservative than the nominal trip
setpoint. but within its Allowable Value, is acceptable
provided that operation and testing are consistent with the
assumptions of the plant specific setpoint calculations.
Each Allowable Value specified is more conservative than the
analytical limit assumed in the safety analysis in order to
account for instrument uncertainties appropriate to the trip
Function.

These uncertainties are defined in the "Plant Protection
System Selection of Trip Setpoint Values" (Ref. 4). A
channel is inoperable if its actual trip setpoint is not
within its required Allowable Value.

This LCO requires all four channels of the Logarithmic Power
Level -High to be OPERABLE MODES in 3, 4, or 5 when the
RTCBs are closed and the CEA Drive System is capable of CEA
withdrawal.

A CEA is considered capable of withdrawal when power is
applied to the Control Element Drive Mechanisms (CEDMs).
There are several methods used to remove power from the
CEDMs, such as de-energizing the CEDM MGs. opening the CEDM
MG output breakers, opening the Control Element Assembly
Control System (CEDMCS) CEA breakers, opening the RTCBs, or
disconnecting the power cables from the CEDMs. Any method

(continued)
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BASES

LCO
(continued)

that removes power from the CEDHs may be used. The CEAs arestill capable of withdrawal if the CEDMCS withdrawal circuits
are disabled with power applied to the CEDHs because failures
in the CEDMCS could result in CEA withdrawal.

This LCO requires all four channels of Steam Generator gl
Pressure-Low, and Steam Generator g2 Pressure-Low, to be
OPERABLE in NODE 3, when the RTCBs are closed and the CEA
Drive System is capable of CEA withdrawal. These RPS
functions are not required in MODES 4 and 5 because the Steam
Generator temperature is low, therefore the energy release
and resulting cooldown following a large MSLB in MODES 4 and
5 is not significant.

The Allowable Values are high enough to provide an operating
envelope that prevents unnecessary Logarithmic Power
Level -High reactor trips during normal plant operations.
The Allowable Values are low enough for the system to
maintain a safety margin for unacceptable fuel cladding
damage should a CEA withdrawal or HSLB event occur.

The Logarithmic Power Level —High trip may be bypassed when
THERMAL POWER is above 1E-4X RTP to allow the reactor to be
brought to power during a reactor startup. This bypass is
automatically removed when THERMAL POWER decreases below
1E-4X RTP. Above 1E-4X RTP, the Variable Over Power-High
and Pressurizer Pressure- High trips provide protection for
reactivity transients.

APPLICABILITY This LCO is applicable to the RPS Instrumentation in MODES 3,
4, and 5 with any RTCB closed and any CEA capable of
withdrawal. LCO 3.3. 1 is applicable to the RPS
Instrumentation in MODES 1 and 2. The requirements for the
CEACs in MODES 1 and 2 are addressed in LCO 3.3.3. The RPS
Matrix Logic. Initiation Logic, RTCBs, and Manual Trips in
MODES 1, 2, 3. 4, and 5 are addressed in LCO 3.3.4.

Host RPS trips are required to be OPERABLE in MODES 1 and 2
because the reactor is critical in these NODES. The trips
are designed to take the reactor subcritical, which maintains
the SLs during AOOs and assists the Engineered Saf'ety
Features Actuation System (ESFAS) in providing acceptable
consequences during accidents. Host trips are not required
to be OPERABLE in MODES 3, 4, and 5.

(continued)
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APPLICABILITY
(continued)

In MODES 3, 4, and 5, the emphasis is placed on return to
power events. The reactor is protected in these MODES by
ensuring adequate SDM. Exceptions to this are:

~ The Logarithmic Power Level -High trip. RPS Logic RTCBs,
and Manual Trip are requi red in MODES 3. 4. and 5, with
the RTCBs closed, to provide protection for boron
dilution and CEA withdrawal events. The Logarithmic
Power Level -High trip in these lower MODES is addressed
in this LCO. The RPS Logic in MODES 1, 2, 3, 4. and 5
is addressed in LCO 3.3.4, "Reactor Protective System
(RPS) Logic and Trip Initiation."

~ The Steam Generator ¹1 Pressure-Low, and the Steam
Generator ¹2 Pressure-Low trips, RPS Logic, RTCBs, and
Manual Trip are requi red in MODE 3 with the RTCBs
closed, to provide protection for large MSLB events in
MODE 3. The Steam Generator Pressure-Low trip in this
lower MODE is addressed in this LCO. The RPS Logic in
MODES 1.2.3,4. and 5 is addressed in LCO 3.3.4, Reactor
Protection System (RPS) Logic and Trip Initiation.

The applicability for the Logarithmic Power Level-High
function is modified by a Note that allows the trip to be
bypassed when THERMAL POWER is ) 1E-4X RTP, and the bypass is
automatically removed when THERMAL POWER is s lE-4X RTP.

ACTIONS The most common causes of channel inoperability are outright
failure or drift of the bistable or process module sufficient
to exceed the tolerance allowed by the plant specific
setpoint analysis. Typically, the drift is found to be small
and results in a delay of actuation rather than a total loss
of function. This determination is generally made during the
performance of a CHANNEL FUNCTIONAL TEST when the process
instrument is set up f'r adjustment to bring it to within
specification. If the trip setpoint is less conservative
than the Allowable Value stated in the LCO, the channel is
declared inoperable immediately, and the appropriate
Condition(s) must be entered immediately.

(continued)
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RPS Instrumentation -Shutdown
8 3.3.2

BASES

ACTIONS
(continued)

In the event a channel's trip setpoint is found
nonconservative with respect to the Allowable Value. or the
excore logarithmic power channel or RPS bistable trip unit is
found inoperable, then all affected Functions provided by
that channel must be declared inoperable and the unit must
enter the Condition for the particular protection Function
affected.
With a channel process measurement circuit that affects
multiple functional units inoperable or in test, bypass or
trip all associated functional units as listed below:

PROCESS HEASUREHENT CIRCUIT

A.1 and A.2

Condition A applies to the failure of' single trip channel
or associated instrument channel inoperable in any RPS
functi on.

The RPS coincidence logic is two-out-of-four. If one channel
is inoperable. operation in NODES 3, 4, and 5 is allowed to
continue. providing the inoperable channel is placed in
bypass or trip in 1 hour (Required Action A.l).

The 1 hour allotted to bypass or trip the channel is
sufficient to allow the operator to take all appropriate
actions for the failed channel while ensuring that the risk
involved in operating with the failed channel is acceptable.

The failed channel must be restored to OPERABLE status prior
to entering NODE 2 following the next NODE 5 entry. With a
channel bypassed, the coincidence logic is now in a
two-out-of-three configuration. The Completion Time is based
on adequate channel to channel independence, which allows a
two-out-of-three channel operation since no single failure
will cause or prevent a reactor trip.

FUNCTIONAL UNIT B assed or Tri ed

Steam Generator Pressure-Low Steam Generator Pressure - Low RPS)
Steam Generator gl Level - Low ESF)
Steam Generator g2 Level - Low ESF)

When the number ot inoperable channels in a trip Function
exceeds that specified in any related Condition associated
with the same trip Function, then the plant is outside the
safety analysis. Therefore, LCO 3.0.3 is immediately
entered, if applicable in the current NODE of operation.

(continued)
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RPS Instrumentation -Shutdown
8 3.3.2

BASES

ACTIONS
(continued)

B. 1

Condition B applies to the failure of two trip channels or
associated instrument channels. in any RPS automatic trip
function. Required Action B. 1 provides for placing one
inoperable channel in bypass and the other channel in trip
within the Completion Time of 1 hour. This Completion Time
is sufficient to allow the operator to take all appropriate
actions for the failed channels and still ensures the risk
involved in operating with the failed channels is acceptable.
With one channel of protective instrumentation bypassed, the
RPS is in a two-out-of-three logic; but with another channel
failed, the RPS may be operating in a two-out-of-two logic.
This is outside the assumptions made in the analyses and
should be corrected. To correct the problem, the second
channel is placed in trip. This places the RPS in a
one-out-of-two logic. If any of the other OPERABLE channels
receives a trip signal, the reactor will trip.
One of the two inoperable channels will need to be restored
to OPERABLE status prior to the next required CHANNEL
FUNCTIONAL TEST because channel surveillance testing on an
OPERABLE channel requires that the OPERABLE channel be placed
in bypass. However, it is not possible to bypass more than
one RPS channel, and placing a second channel in trip will
result in a reactor trip. Therefore, if one RPS channel is
in trip and a second channel is in bypass, a third inoperable
channel would place the unit in LCO 3.0.3.

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow the
changing of MODES even though two channels are inoperable,
with one channel bypassed and one tripped. In this
configuration, the protection system is in a one-out-of-two
logic, which is adequate to ensure that no random fai lure
will prevent protection system operation.

C.l C.2.1 and C.2.2

Condition C applies to one automatic operating bypass removal
channel inoperable. If the operating bypass removal channel
for the high logarithmic power level operating bypass cannot
be restored to OPERABLE status within 1 hour,

(continued)
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RPS Instrumentation -Shutdown
B 3.3.2

BASES

ACTIONS C. 1 C.2. 1 and C.2.2 (continued)

the associated RPS channel may be considered OPERABLE only if
the operating bypass is not in effect. Otherwise, the
affected RPS channel must be declared inoperable, as in
Condition A, and the operating bypass either removed or the
affected automatic channel placed in trip or maintenance
(trip channel) bypass. Both the operating bypass removal
channel and the associated automatic trip channel must be
repaired prior to entering MODE 2 following the next MODE 5
entry. The Bases for the Required Actions and required
Completion Times are consistent with Condition A.

D.l and D.2

Condition D applies to two inoperable automatic operating
bypass removal channels. If the operating bypass removal
channels for two operating bypasses cannot be restored to
OPERABLE status within 1 hour, the associated RPS channel may
be considered OPERABLE only if the operating bypass is not in
effect. Otherwise, the affected RPS channels must be
declared inoperable, as in Condition 8, and the operating
bypass either removed or one automatic trip channel placed in
maintenance (trip channel) bypass and the other in trip
within 1 hour. The restoration of one affected bypassed
automatic trip channel must be completed prior to the next
CHANNEL FUNCTIONAL TEST or the plant must shut down
per LCO 3.0.3, as explained in Condition B. Completion Times
are consistent with Condition B.

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow the
changing of MODES even though two channels are inoperable,
with one channel bypassed and one tripped. In this
configuration, the protection system is in a one-out-of-two
logic, which is adequate to ensure that no random failure
will prevent protection system operation.

E.1

Condition E is entered when the Required Actions and
associated Completion Times of Condition A, B, C, or D are
not met.

(continued)
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B 3.3.2

BASES

ACTIONS E. 1 (continued)

If Required Actions associated with these Conditions cannot
be completed within the required Completion Time, all RTCBs
must be opened, placing the plant in a condition where the
RPS trip channels are not required to be OPERABLE. A
Completion Time of 1 hour is a reasonable time to perform the
Required Action, which maintains the risk at an acceptable
level while having one or two channels inoperable.

SURVEILLANCE
REQUIREMENTS

The SR's for any particular RPS function are found in the SR
column of Table 3.3.2-1 for that function. The SRs are an
extension of those listed in LCO 3.3. 1, listed here because
of their Applicability in these MODES.

SR 3.3.2.1

SR 3.3.2.1 is the performance of a CHANNEL CHECK of each RPS
channel. This SR is identical to SR 3.3.1.1. Only the
Applicability differs.

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on another
channel. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus. it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the sensor
or the signal processing equipment has drifted outside its
limits.

(continued)
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RPS Instrumentation -Shutdown
B 3.3.2

BASES

SURVEILLANCE
'EQUIREHENTS

SR 3.3.2. 1 (continued)

The Frequency. about once every shift, is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random fai lures in redundant
channels in any 12 hour period is extremely low, the CHANNEL
CHECK minimizes the chance of loss of protective function due
to fai lure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays
associated with the LCO requi red channels.

SR 3.3.2.2

A CHANNEL FUNCTIONAL TEST on each channel, except power range
neutron flux, is performed every 92 days to ensure the entire
channel will perform its intended function when needed. This
SR is identical to SR 3.3. 1.7. Only the Applicability
differs.

The RPS CHANNEL FUNCTIONAL TEST consists of three overlapping
tests as described in the UFSAR, Section 7.2 (Ref. 3). These
tests verify that the RPS is capable of performing its
intended function. from bistable input through the RTCBs.
They include:

Bistable Tests

A test signal is superimposed on the input in one channel at
a time to verify that the bistable trips within the specified
tolerance around the setpoint. This is done with the
affected RPS channel trip channel bypassed. Any setpoint
adjustment shall be consistent with the assumptions of the
current plant specific setpoint analysis.

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of'he
surveillance interval extension analysis. The requi rements
for this review are outlined in Reference 6.

(continued)
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RPS Instrumentation -Shutdown
8 3.3.2

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

Matrix Lo ic Tests

Matrix Logic Tests are addressed in LCO 3.3.4. This test is
performed one matrix at a time. It verifies that a
coincidence in the two input channels for each Function
removes power from the matrix relays. During testing, power
is applied to the matrix relay test coils and prevents the
matrix relay contacts from assuming their de-energized state.
This test will detect any short circuits around the bistable
contacts in the coincidence logic. such as may be caused by
faulty bistable relay or trip channel bypass contacts.

Tri Path Test

Trip path (Initiation Logic) tests are addressed in
LCO 3.3.4. These tests are similar to the Matrix Logic tests
except that test power is withheld from one matrix relay at a
time, allowing the initiation circuit to de-energize, opening
the affected set of RTCBs. The RTCBs must then be closed
prior to testing the other three initiation ci rcuits, or a
reactor trip may result.

The Frequency of 92 days is based on the r'eliability analysis
presented in topical report CEN-327, "RPS/ESFAS Extended Test
Interval Evaluation" (Ref. 6). The excore channels use
reassigned test signals to verify proper channel alignment.
he excore logarithmic channel test signal is inserted into

the preamplifier input, so as to test the first active
element downstream of the detector.

SR 3.3.2.3

SR 3.3.2.3 is a CHANNEL FUNCTIONAL TEST similar to
SR 3.3.2.2, except SR 3.3.2.3 is applicable only to operating
bypass functions and is performed once within 92 days prior
to each startup. This SR is identical to SR 3.3.1.12. Only
the Applicability differs.

Proper operation of operating bypass permissives is critical
during plant startup because the operating bypasses must be
in place to allow startup operation and must be automatically
removed at the appropriate points during power ascent to
enable certain reactor trips. Consequently, the appropriate
time to verify operating bypass removal function

(continued)
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RPS Instrumentation -Shutdown
B 3.3.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.2.3 (continued)

OPERABILITY is just prior to startup. The allowance to
conduct this Surveillance within 92 days of startup is based
on the reliability analysis presented in topical report
CEN-327. "RPS/ESFAS Extended Test Interval Evaluation"
(Ref. 6). Once the operating bypasses are removed, the
operating bypasses must not fai 1 in such a way that the
associated trip Function gets inadvertently bypassed. This
feature is verified by the trip Function CHANNEL FUNCTIONAL
TEST, SR 3.3.2.2. Therefore, further testing of the
operating bypass function after startup is unnecessary.

SR 3.3.2.4

SR 3.3.2.4 is the performance of a CHANNEL CALIBRATION every
18 months. This SR is identical to SR 3.3.1.9. Only the
Applicability differs.

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor (the sensor is excluded for the
Logarithmic Power Level Function). The Surveillance verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. CHANNEL CALIBRATION leaves the
channel adjusted to account for instrument drift between
successive calibrations to ensure that the channel remains
operational between successive tests. CHANNEL CALIBRATIONS
must be performed consistent with the plant specific setpoint
analysis.

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
surveillance interval extension analysis.'he requirements
for this review are outlined in Reference 6.

The Frequency is based upon the assumption of an 18 month
calibration interval for the determination of the magnitude
of equipment drift in the setpoint analysis and includes
operating experience and consistency with the typical
18 month fuel cycle.

The Surveillance is modified by a Note to indicate that the
neutron detectors are excluded from CHANNEL CALIBRATION
because they are passive devices with minimal drift and

(continued)
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RPS Instrumentation -Shutdown
B 3.3.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.2.4 (continued)

because of the difficulty of simulating a meaningful signal.
Slow changes in detector sensitivity are compensated for by
performing the daily calorimetric calibration (SR 3.3.1.4).

SR 3.3.2.5
This SR ensures that the RPS RESPONSE TIMES are verified to
be less than or equal to the maximum values assumed in the
safety analysis. Individual component response times are not
modeled in the analyses. The analyses model the overall or
total elapsed time, from the point at which the parameter
exceeds the trip setpoint value at the sensor to the point at
which the RTCBs open. Response times are conducted on an
18 month STAGGERED TEST BASIS. This results in the interval
between successive tests of a given channel of n x 18 months,
where n is the number of channels in the Function. The
18 month Frequency is based upon operating experience, which
has shown that random failures of instrumentation components
causing serious response time degradation, but not channel
failure, are infrequent occurrences. Also. response times
cannot be determined at power. since equipment operation is
required. Testing may
be performed in one measurement or in overlapping segments,
with verification that all components are tested.

A Note is added to indicate that the neutron detectors are
excluded from RPS RESPONSE TIME testing because they are
passive devices with minimal drift and because of the
difficulty of simulating a meaningful signal. Slow changes
in detector sensitivity are compensated for by performing the
daily calorimetric calibration (SR 3.3. 1.4).

REFERENCES 1. 10 CFR 50.

2. 10 CFR 100.

3. UFSAR, Section 7.2.

4. - "Calculation of Trip Setpoint Values Plant Protection
System, CEN-286(v)", or Calculation 13-JC-SG-203 for the
Low Steam Generator Pressure Trip Function.

(continued)
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BASES

REFERENCES 5. NRC Sai'ety Evaluation Report. July 15, 1994.
(continued)

6. CEN-327, June 2. 1986, including Supplement 1,
March 3, 1989, and Calculation 13-JC-SB-200.
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CEACs
8 3.3.3

B 3.3 INSTRUMENTATION

B 3.3.3 Control Element Assembly Calculators (CEACs)

BASES

BACKGROUND The Reactor Protective System (RPS) initiates a reactor trip
to protect against violating the core Specified Acceptable
Fuel Design Limits (SAFDLs) and breaching the Reactor
Coolant Pressure Boundary (RCPB) during Anticipated
Operational Occurrences (AOOs). By tripping the reactor,
the RPS also assists the Engineered Safety Features Systems
in mitigating accidents.

The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying Limiting Safety System Settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS (defined in this Specification as the Allowable
Value), in conjunction with the LCOs, establish the
thresholds for protective system action to prevent exceeding
acceptable limits during Design Basis Accidents.

During AOOs, which are those events expected to occur one or
more times during the plant life, the acceptable limits are:

~ The Departure from Nucleate Boiling Ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to
prevent departure from nucleate boi ling;

~ Fuel centerline melting shall not occur; and

~ The Reactor Coolant System pressure SL of 2750 psia
shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptable
limit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100
(Ref. 2) limits. Different accident categories allow a

(continued)
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CEACs
B 3.3.3

BASES

BACKGROUND
(continued)

different fraction of these limits based on probability of
occurrence. Meeting the acceptable dose limit for an
accident category is considered having acceptable
consequences for that event.

The RPS is segmented into four interconnected modules.
These modules are:

~ Measurement channels;

~ Bistable trip units;

~ RPS Logic; and

~ Reactor Trip Circuit Breakers (RTCBs).

This LCO addresses the CEACs. LCO 3.3. 1. "Reactor
Protective System (RPS) Instrumentation -Operating,"
provides a description of this equipment in the RPS.

The excore nuclear instrumentation, the Core Protection
Calculators (CPCs), and the CEACs are considered components
in the measurement channels of the Variable Over Power-High.
Logarithmic Power Level -High, DNBR- Low, and Local Power
Density (LPD) -High trips. The CEACs are addressed by this
Specification.

All four CPCs receive Control Element Assembly (CEA)
deviation penalty factors from each CEAC and use the largerof'he penalty factors from the two CEACs in the calculation
of DNBR and LPD. CPCs are further described in the
Background section of LCO 3.3.1.

The CEACs perform the calculations required to determine the
position of CEAs within their subgroups for the CPCs. Two
independent CEACs compare the position of each CEA to its
subgroup position. If a deviation is detected by either
CEAC, an annunciator sounds and appropriate "penalty
factors" are transmitted to all CPCs. These penalty factors
conservatively adjust the effective operating margins to the
DNBR- Low and LPD-High trips. Each CEAC also drives a
single Cathode Ray Tube (CRT), which is switchable between
CEACs. The CRT displays individual CEA positions from the
selected CEAC.

(continued)
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8 3.3.3

BASES

BACKGROUND
(continued)

Each CEA has two separate reed switch assemblies mounted
outside the RCPB. Each of the two CEACs receives CEA
position input from one of the two reed switch position
transmitters on each CEA, so that the position of all CEAs
is independently monitored by both CEACs.

Functional testing of the entire RPS, from bistable input
through the opening of individual sets of RTCBs. can be
performed either at power or shutdown and is normally
performed on a quarterly basis. Nuclear instrumentation,
the CPCs, and the CEACs can be similarly tested. UFSAR,
Section 7.2 (Ref. 3), provides more detail on RPS testing.
Process transmitter calibration is normally perf'ormed on a
refueling basis.

APPLICABLE
SAFETY ANALYSES

Each of the analyzed transients and accidents can be
detected by one or more RPS Functions.

The effect of any misoperated CEA within a subgroup on the
core power distribution is assessed by the CEACs, and an
appropriately augmented power distribution penalty factor
will be supplied as input to the CPCs. As the reactor core
responds to the reactivity changes caused by the misoperated
CEA and the ensuing reactor coolant and doppler f'eedback
effects, the CPCs will initiate a DNBR-Low or LPD-High
trip signal if SAFDLs are approached. Each CPC also
directly monitors one "target CEA" from each subgroup and
uses this information to account for excessive radial
peaking factors for events involving CEA groups out of
sequence and subgroup deviations within a group. without the
need for CEACs.

Therefore, although the CEACs do not provide a direct
reactor trip Function, their input to the CPCs is taken
credit for in the CEA misoperation analysis.

The CEACs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO on the CEACs ensures that the CPCs are either
informed of individual CEA position within each subgroup,
using one or both CEACs. or that appropriate conservatism is
included in the CPC calculations to account for anticipated

(continued)
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BASES

LCO
(continued)

CEA deviations. Each CEAC provides an identical input into
all four CPC channels. Each CPC uses the higher of the two
CEAC transmitted CEA deviation penalty factors. Thus, only
one OPERABLE CEAC is required to provide CEA deviation
protection. This LCO requi res both CEACs to be OPERABLE so
that no single CEAC failure can prevent a requi red reactor
trip from occurring.

APPLICABILITY This LCO is applicable to the CEACs in HODES 1 and 2. The
RPS Instrumentation in MODES 1 and 2 is addressed in LCO
3.3. 1. The RPS Instrumentation in MODES 3, 4, and 5 with any
RTCB closed and any CEA capable of withdrawal is addressed
in LCO 3.3.2. The RPS Matrix Logic. Initiation Logic, RTCB,
and Manual Trips in Modes 1, 2. 3, 4, and 5 are addressed in
LCO 3.3.4.

Most RPS trips are required to be OPERABLE in MODES 1 and 2
because the reactor is critical in these MODES. The trips
are designed to take the reactor subcritical, which
maintains the SLs during AOOs and assists the Engineered
Safety Features Actuation System in providing acceptable
consequences during accidents. Host trips are not required
to be OPERABLE in MODES 3, 4, and 5. In MODES 3, 4, and 5,
the emphasis is placed on return to power events. The
reactor is protected in these MODES by ensuring adequate
SDH.

Because CEACs provide the inputs to the DNBR- Low and
LPD-High trips, they are required to be OPERABLE in MODES 1
and 2 for the same reasons.

(continued)
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8 3.3.3

BASES

ACTIONS A.1 and A.2

Condition A applies to the failure of a single CEAC channel.
There are only two CEACs. each providing CEA deviation input
into all four CPC channels. The CEACs include complex
diagnostic software, making it unlikely that a CEAC will
fail without informing the CPCs of'ts failed status. With
one failed CEAC. the CPC will receive CEA deviation penalty
factors from the remaining OPERABLE CEAC. If the second
CEAC should fail (Condition B). the CPC will use large
preassigned penalty factors. The specific Required Actions
allowed are as follows:

With one CEAC inoperable, the second CEAC still provides a
comprehensive set of comparison checks on individual CEAs
within subgroups. as well as outputs to all CPCs, CEA
deviation alarms, and position indication for display.
Verification every 4 hours that each CEA is within
6.6 inches of the other CEAs in its group provides a check
on the position of all CEAs and provides verification of the
proper operation of the remaining CEAC. An OPERABLE CEAC
will not generate penalty factors 'until deviations of) 6.6 inches within a subgroup are encountered.

The Completion Time of once per 4 hours is adequate based on
operating experience. considering the low probability of an
undetected CEA deviation coincident with an undetected
failure in the remaining CEAC within this limited time
frame.

As long as Required Action A. 1 is accomplished as specified,
the inoperable CEAC can be restored to OPERABLE status
within 7 days. The Completion Time of 7 days is adequate
for most repairs. while minimizing risk, considering that
dropped CEAs are detectable by the redundant CEAC, and other
LCOs specify Required Actions necessary to maintain DNBR and
LPD margin.

(continued)
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BASES

ACTIONS
(continued) B.l B.2 B.3 B.4 8.5 and B.6

Condition B applies if the Required Action and associated
Completion Time of Required Action A are not met, or if both
CEACs are inoperable. Actions associated with this
Condition involve disabling the Control Element Drive
Mechanism Control System (CEDMCS), while providing increased
assurance that CEA deviations are not occurring and
informing all OPERABLE CPC channels, via a software flag,
that both CEACs are failed. This will ensure that the large
penalty factor associated with two CEAC failures will be
applied to CPC calculations. The penalty factor for two
failed CEACs is sufficiently large that power must be
maintained significantly ( 100K RTP if CPC generated reactor
trips are to be avoided. The Completion Time of 4 hours is
adequate to accomplish these actions while minimizing risks.

The Required Actions are as follows:

B.1

Meeting the DNBR margin requirements of LCO 3.2.4, "DNBR"
ensures that power level is within a conservative region of
operation based on actual core conditions.

B.2

This Action requires that the CEAs are maintained fully
withdrawn (> 144.75"), except as required for specified
testing or flux control via group g5. This verification
ensures that undesired perturbations in local fuel burnup
are prevented. The Upper Electrical Limit (UEL) CEA reed
switches provide an acceptable indication of CEA position.

8.3

The "RSPT/CEAC Inoperable" addressable constant in each of
the OPERABLE CPCs is set to indicate that both CEACs are
inoperable. This provides a conservative penalty factor to
ensure that a conservative effective margin is maintained by
the CPCs in the computation of DNBR and LPD trips.

(continued)
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ACTIONS
(continued)

8.4

The CEDHCS is placed and maintained in "STANDBY NODE,"
except during CEA motion permitted by Required Action B.2,
to prevent inadvertent motion and possible misalignment of
the CEAs.

B.S

A comprehensive set of comparison checks on individual CEAs
within groups must be made within 4 hours. Verification
that each CEA is within 6.6 inches of other CEAs in its
group provides a check that no CEA has deviated from its
proper position within the group.

B.6

The Reactor Power Cutback (RPCB) System must be disabled.
This ensures that CEA position will not be affected by RPCB
operation.

C.1

Condition C applies if the CPC channel 8 or C cabinet
receives a high temperature alarm. There are redundant
temperature sensors in each of the four CPC bays. A high
temperature alarm in any CPC cabinet requi res entry into LCO
3.3. 1, Condition E. Since CPC bays B and C also house CEAC
calculators 1 and 2, respectively. a high temperature in
either of these bays may also indicate a problem with the
associated CEAC.

If a CPC channel B or C cabinet high temperature alarm is
received, it is possible for an OPERABLE CEAC to be affected
and not be completely reliable. Therefore, a CHANNEL
FUNCTIONAL TEST must be performed on OPERABLE CEACs within
12 hours. The Completion Time of 12 hours is adequate.
considering the low probability of undetected failure, the
consequences of failure, and the time requi red to perform a
CHANNEL FUNCTIONAL TEST.

(continued)
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CEACs
B 3.3.3

BASES

ACTIONS
(continued)

D.l

Condition D applies if an OPERABLE CEAC has three or more
auto restarts in a 12 hour period.

CPCs and CEACs will attempt to auto restart if they detect a
fault condition such as a calculator malfunction or loss of
power. A successful auto restart restores the calculator to
operation: however, excessive auto restarts might be
indicative of a calculator problem. The auto restart
periodic test restart (Code 30), and normal system load
(Code 33) are not included in the total.

If an operable CEAC has three or more auto restarts, it may
not be completely reliable. Therefore, a CHANNEL FUNCTIONAL
TEST must be performed on the CEAC to ensure it is
functioning properly. Based on plant operating experience,
the Completion Time of 24 hours is adequate and reasonable
to perform the test while still keeping the risk of
operating in this condition at an acceptable level, since
overt channel failure will most likely be indicated and
annunciated by CPC online diagnostics.

Condition E is entered when the Required Action and
associated Completion Time of Condition B, C, or D are not
met.

If the Required Actions associated with these Conditions
cannot be completed within the required Completion Time, the
reactor must be brought to a NODE where the Required Actions
do not apply. The Completion Time of 6 hours is reasonable,
based on operating experience. for reaching the requi red
plant conditions from full power conditions in an orderly
manner and without challenging plant systems.

PALO VERDE UNITS 1,2,3 B 3.3.3-8
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CEACs
8 3.3.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.3.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on another
channel. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff. based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal 'processing equipment has drifted
outside its limits.
The Frequency, about once every shift, is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random failures in redundant
channels in any 12 hour period is extremely low, the CHANNEL
CHECK minimizes the chance of loss of protective function
due to failure of redundant channels.

The CHANNEL CHECK supplements less formal, but more
frequent. checks of channel OPERABILITY during normal
operational use of the displays associated with the LCO
required channels.

SR 3.3.3.2
The CEAC auto restart count is checked every 12 hours to
monitor the CPC and CEAC for normal operation. If three or
more auto restarts of a nonbypassed CPC occur within a
12 hour period, the CPC may not be completely reliable. The
autorestart periodic test restart (code 30) and normal
system load (code 33) are not included in the total.
Therefore, the Required Action of Condition D must be
performed. The Frequency is based on operating experience
that demonstrates the rarity of more than one channel
failing within the same 12 hour interval.

(continued)
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CEACs
B 3.3.3

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.3.3

A CHANNEL FUNCTIONAL TEST on each CEAC channel is performed
every 92 days to ensure the entire channel will perform its
intended function when needed. The quarterly CHANNEL
FUNCTIONAL TEST is performed using test software. The
Frequency of 92 days is based on the reliability analysis
presented in topical report CEN-327, "RPS/ESFAS Extended
Test Interval Evaluation" (Ref. 5).

SR 3.3.3.4

SR 3.3.3.4 is the performance of a CHANNEL CALIBRATION every
18 months.

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor. The Surveillance verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. CHANNEL CALIBRATION leaves
the channel adjusted to account for instrument drift between
successive calibrations to ensure that the channel remains
operational between successive surveillance. CHANNEL
CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

The as found and as left values must also be recorded and
reviewed f'r consistency with the assumptions of the
surveillance interval extension analysis. The requirements
for this review are outlined in Reference 5.

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis and includes
operating experience and consistency with the typical
18 month fuel cycle.

SR 3.3.3.5

Every 18 months, a CHANNEL FUNCTIONAL TEST is performed on
the CEACs. The CHANNEL FUNCTIONAL TEST shall include the
injection of a signal as close to the sensors as practicable
to verify OPERABILITY, including alarm and trip Functions.

(continued)
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CEACs
B 3.3.3

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.3.5 (continued)

The basis for the 18 month Frequency is that the CEACs
perform a continuous self monitoring function that
eliminates the need for frequent CHANNEL FUNCTIONAL TESTS.
This CHANNEL FUNCTIONAL TEST essentially validates the self
monitoring function and checks for a small set of failure
modes that are undetectable by the self monitoring function.
Operating experience has shown that undetected CPC or CEAC
failures do not occur in any given 18 month interval.

SR 3.3.3.6

The isolation characteristics of each CEAC CEA position
isolation amplifier are verified once per refueling to
ensure that a fault in a CEAC or a CPC channel will not
render another CEAC or CPC channel inoperable. The CEAC CEA
position isolation amplifiers, mounted in CPC cabinets A
and D, prevent a CEAC fault from propagating back to CPC A
or D.

The CEA position Isolation amplifier isolation
characteristics test shall include the following: 1) with
120 VAC (60 HZ) applied for at least 30 seconds across the
output. the reading on the input does not change by more
than 0.015 VDC, with an applied input voltage of 5-10 VDC,
and 2) with 120 VAC (60 HZ) applied for at least 30 seconds
across the input, the reading on the output does not exceed
15 VDC.

The Frequency is based on plant operating experience with
regard to channel OPERABILITY'hich demonstrates the
failure of a channel in any 18 month interval is rare.

REFERENCES 1. 10 CFR 50.

2. 10 CFR 100.

3. UFSAR, Section 7.2.

4. NRC Safety Evaluation Report, July 15, 1994

5. CEN-327, June 2, 1986, including Supplement 1,
March 3, 1989, and Calculation 13-JC-SB-200.
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RPS Logic and Trip Initiation
B 3.3.4

B 3.3 INSTRUMENTATION

8 3.3.4 Reactor Protective System (RPS) Logic and Trip Initiation

BASES

BACKGROUND The RPS initiates a reactor trip to protect against
violating the core fuel design limits and reactor coolant
pressure boundary integrity during anticipated operational
occurrences (AOOs). By tripping the reactor, the RPS also
assists the Engineered Safety Features (ESF) systems in
mitigating accidents.

The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying limiting safety system settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS ~ defined in this Specification as the Allowable
Value, in conjunction with the LCOs. establish the threshold
for protective system action to prevent exceeding acceptable
limits during Design Basis Accidents.

During AOOs, which are those events expected to occur one or
more times during the plant life, the acceptable limits are:

~ The departure from nucleate boi ling ratio shall be
maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling;

~ Fuel center line melting shall not occur; and

~ The Reactor Coolant System pressure SL of 2750 psia
shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptable
limit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100
(Ref. 2) limits. Different accident categories allow a
different fraction of these limits based on probability of

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

BACKGROUND
(continued)

occurrence. Meeting the acceptable dose limit for an
accident category is considered having acceptable
consequences for that event.

The RPS is segmented into four interconnected modules.
These modules are:

~ Measurement channels;

~ Bistable trip units;

~ RPS Logic; and

~ Reactor trip circuit breakers (RTCBs).

This LCO addresses the RPS Logic and RTCBs, including Manual
Trip capability. LCO 3.3. 1, "Reactor Protective System
(RPS) Instrumentation —Operating." provides a description of
the role of this equipment in the RPS. This is summarized
below:

~RPS Lo ic

The RPS Logic. consisting of Matrix and Initiation Logic,
employs a scheme that provides a reactor trip when bistables
in any two of the four channels sense the same input
arameter trip. This is called a two-out-of-four trip
ogle.

Bistable relay contact outputs from the four channels are
configured into six logic matrices. Each logic matrix
checks for a coincident trip in the same parameter in two
bistable channels. The matrices are designated the AB, AC,
AD, BC, BD, and CD matrices to reflect the bistable channels
being monitored. Each logic matrix contains four normally
energized matrix relays. When a coincidence is detected,
consisting of a trip in the same Function in the two
channels being monitored by the logic matrix, all four
matrix relays de-energize.

The matrix relay contacts are arranged into trip paths, with
one of the four matrix relays in each matrix opening
contacts in one of the four trip paths. Each trip path

(continued)
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RPS Logic and Trip Initiation
8 3.3.4

BASES

BACKGROUND RPS La<pic (continuedi

rovides power to one of the four normally energized RTCB
nitiation relays. The trip paths thus each have six

contacts in series, one from each matrix, and perform a
logical OR function, opening the RTCBs if any one or more of
the six logic matrices indicate a coincidence condition.

Each trip path is responsible for opening one of the four
RTCBs. The RTCB Initiation relays, when de-energized,
interrupt power to the breaker undervoltage trip attachments
and simultaneously apply power to the shunt trip attachments
on each of the breakers. Actuation of either the
undervoltage or shunt trip attachment is sufficient to open
the RTCB and interrupt power from the motor generator (MG)
sets to the control element drive mechanisms (CEDMs).

When a coincidence occurs in two RPS channels, all four
matrix relays in the affected matrix de-energize. This in
turn de-energizes all four initiation relays, which
simultaneously de-energize the undervoltage and energize the
shunt trip attachments in all four RTCBs. tripping them
open.

Matrix Logic refers to the matrix power supplies, trip
channel bypass contacts and interconnecting matrix wi ring
between bistable relay cards, up to but not including the
matrix relays. Matrix contacts on the bistable relay cards
are excluded from the Matrix Logic definition, since they
are addressed as part of the measurement channel.

The Initiation Logic consists of the trip path power source,
matrix relays and their associated contacts, al'I
interconnecting wiring, and initiation relays and the
initiation relay contacts in the RTCB control circuitry.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

BACKGROUND ~RPS Lo ic (continued)

It is possible to change the two-out-of-four RPS Logic to a
two-out-of-three logic for a given input parameter in one
channel at a time by trip channel bypassing select portions
of the Matrix Logic. Trip channel bypassing a bistable
effectively shorts the bistable relay contacts in the three
matrices associated with that channel. Thus, the bistables
will function normally, producing normal trip indication and
annunciation, but a reactor trip will not occur unless two
additional channels indicate a trip condition. Trip channel
bypassing can be simultaneously performed on any number of
parameters in any number of channels. providing each
parameter is bypassed in only one channel at a time. An
interlock prevents simultaneous trip channel bypassing of
the same parameter in more than one channel. Trip channel
bypassing is normally employed during maintenance or
testing.

Reactor Tri Circuit Breakers RTCBs

The reactor trip switchgear consists of four RTCBs. Power
input to the reactor trip switchgear comes from two full
capacity HG sets operated in parallel such that the loss of
either HG set does not de-energize the CEDHs. Power is
supplied from the MG sets to the CEDHS via two redundant
aths (trip legs). Trip legs 1 and 3 are in parallel with
rip legs 2 and 4. This ensures that a fault or the opening

of a breaker in one trip leg (i.e., for testing purposes)
will not interrupt power to the CEDH buses.

Each of the two trip legs consists of two RTCBs in series.
The two RTCBs within a trip leg are actuated by separate
initiation circuits.

(continued)

PALO VERDE UNITS 1.2.3 B 3.3.4-4 REVISION 0



!

fl,

'

h

0



RPS Logic and Trip Initiation
8 3.3.4

BASES

BACKGROUND Reactor Tri Circuit Breakers RTCBs (continued)

Each RTCB is operated by either a Manual Trip push button, a
Supplementary Protection System (SPS) Trip relay, or an RPS
actuated Initiation relay. There are four Manual Trip push
buttons. each of the pushbuttons operates one of the RTCBs.
Depressing either of the push buttons in both trip legs will
result in a reactor trip.
When a Manual Trip is initiated using the control room push
buttons. the RPS trip paths and Initiation relays are not
utilized and the RTCB undervoltage and shunt trip
attachments are actuated independent of the RPS.

Manual Trip circuitry includes the push button and
interconnecting wiring to the RTCBs necessary to actuate
both the undervoltage and shunt trip attachments, but
excludes the Initiation relay contacts and their
interconnecting wi ring to the RTCBs. which are considered
part of the Initiation Logic.

Functional testing of the enti re RPS, f'rom bistable input
through the opening of the individual RTCBs, can be
performed either at power or shutdown and is normally
performed on a quarterly basis. UFSAR, Section 7.2
(Ref. 3), explains RPS testing in more detail.

APPLICABLE
SAFETY ANALYSES

Reactor Protective S stem RPS Lo ic

The RPS Logic provides for automatic trip initiation to
maintain the SLs during AOOs and assist the ESF systems in
ensuring acceptable consequences during accidents. All
transients and accidents that call for a reactor trip assume
the RPS Logic is functioning as designed.

Reactor Tri Circuit Breakers RTCBs

All of the transient and accident analyses that call for a
reactor trip assume that the RTCBs operate and interrupt
power to the CEDMs.

(continued)
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RPS Logic and Trip Initiation
8 3.3.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Manual Tri

There are no accident analyses that take credit for the
Manual Trip: however, the Manual Trip is part of the RPS
circuitry. It is used by the'perator to shut down the
reactor whenever any parameter is rapidly trending toward
its trip setpoint. A Hanual Trip accomplishes the same
results as any one of the automatic trip Functions.

The RPS instrumentation satisfies Criterion 3 of 10 CFR
50.36 (c)(2)(ii).

LCO Reactor Protective S stem RPS Lo ic

The LCO on the RPS Logic channels ensures that each of the
following requirements are met:

~ A reactor trip will be initiated when necessary;

~ The required protection system coincidence logic is
maintained (minimum two-out-of-three. normal
two-out-of-four); and

~ Sufficient redundancy is maintained to permit a
channel to be out of service for testing or
maintenance.

Failures of individual bistable relays and their contacts,
are addressed in LCO 3.3. 1. This Specification addresses
failures of the Matrix Logic not addressed in the above,
such as the fai lure of matrix relay power supplies, or the
failure of the trip channel bypass contact in the bypass
condition.

A matrix logic is considered inoperable if a coincident trip
in the same function in the two OPERABLE channels monitored
by the Logic Matrix will not remove power from the coils of
all four matrix relays. The OPERABILITY of the Matrix Logic
is not affected by bypassed or inoperable measurement
channels.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

LCO Reactor Protective S stem RPS Lo ic (continued)

Loss of a single vital bus will de-energize one of the two
power supplies in each of three matrices. This will result
in two RTCBs opening; however, the remaining two closed
RTCBs will prevent a reactor trip. For the purposes of this
LCO, de-energizing up to three matrix power supplies due to
a single failure is to be treated as a single channel
failure, providing the affected matrix relays de-energize as
designed, opening the affected RTCBs.

Each of the four Initiation Logic channels opens one RTCB if
any of the six coincidence matrices de-energize their
associated matrix relays. They thus perform a logical OR
function. Each Initiation Logic channel has its own power
supply and is independent of the others. An Initiation
Logic channel includes the matrix relay through to the
Initiation relay contacts, which open the RTCB.

An Initiation Logic is considered inoperable if the contacts
on the initiation relay will not operate when power is
removed from the coils of any of the six matrix relays in
the trip paths.

It is possible for two Initiation Logic channels affecting
the same trip leg to de-energize if a matrix power supply or
vital instrument bus fails. This will result in opening the
two affected RTCBs.

If one RTCB has been opened in response to a single RTCB
channel. Initiation Logic channel, or Manual Trip channel
failure, the affected RTCB may be closed for up ho 1 hour
for Surveillance on the OPERABLE Initiation Logic, RTCB, and
Manual Trip channels. In this case, the redundant RTCB will
provide protection if a trip should be requi red. It is
unlikely that a trip will be required during the
Surveillance, coincident with a failure of the remaining
series RTCB channel. If a single matrix power supply or
vital bus failure has opened two RTCBs. Manual Trip and RTCB
testing on the closed breakers cannot be performed without
causing a trip.
1. M~ti

This LCO requires six channels of Matrix Logic to be
OPERABLE in MODES 1 and 2, and in MODES 3, 4, and 5
when any RTCBs are closed and any CEA is capable of
being withdrawn.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

LCO
(continued)

Initiation Lo ic

This LCO requires four channels of Initiation Logic to
be OPERABLE in MODES 1 and 2. and in MODES 3, 4. and 5
when the RTCBs are closed and any CEA is capable of
being withdrawn.

Reactor Tri Circuit Breakers

The LCO requires four RTCB channels to be OPERABLE in
MODES 1 and 2, as well as in MODES 3, 4, and 5 when
the RTCBs are closed and any CEA is capable of being
withdrawn.

Each channel consists of a breaker operated by the
Initiation Logic or Manual Trip ci rcuitry.
Without reliable RTCBs and associated support
ci rcuitry, a reactor trip cannot occur whether
initiated automatically or manually.

Each channel of RTCBs starts after the contacts that
are actuated by the Initiation relay and the Manual
Trip for each set of breakers. The Initiation relay
actuated contacts and the upstream circuitry are
considered to be RPS Logic. Manual Trip contacts and
upstream ci rcuitry are considered to be Manual Trip
circuitry.
A Note associated with the ACTIONS states that if one
RTCB has been opened in response to a single RTCB
channel, Initiation Logic channel, or Manual Trip
channel failure, the affected RTCB may be closed for
up to 1 hour for Surveillance on the OPERABLE
Initiation Logic, RTCB. and Manual Trip channels. In
this case the redundant RTCB will provide protection.If a single matrix power supply or vital bus failure
has opened two RTCBs, Manual Trip and RTCB testing on
the closed breakers cannot be performed without
causing a trip.
Manual Tri

The LCO requires all four Manual Trip channels to be
OPERABLE in MODES 1 and 2, and MODES 3, 4, and 5 when
the RTCBs are closed and any CEA is capable of being
withdrawn.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

LCO 4. ~MITi t 0i d)

Four independent push buttons are provided. Each push
button is considered a channel and operates one of the
four RTCBs.

Depressing either of the two pushbuttons in both trip
legs will cause an interruption of power to the CEDMs,
allowing the CEAs to fall into the core. This design
ensures that no single failure in any push button
ci rcuit can either cause or prevent a reactor trip.
Manual Trip push buttons are also provided at the
reactor trip switchgear (locally) in case the control
room push buttons become inoperable or the control
room becomes uninhabitable. These are not part of the
RPS and cannot be credited in fulfillingthe LCO
OPERABILITY requirements. Furthermore, LCO ACTIONS
need not be entered due to failure of a local Manual
Trip.

APPLICABILITY This LCO is applicable to the RPS Matrix Logic, Initiation
Logic. RTCB, and Manual Trips in MODES 1, 2, 3, 4, and 5.
The RPS Instrumentation in MODES 1 and 2 is addressed in LCO
3 '. 1. The RPS Instrumentation in MODES 3, 4, and 5 with any
RTCB closed and any CEA capable of withdrawal is addressed
in LCO 3.3.2. The requirement for the CEACs in MODES 1 and
2 are addressed in LCO 3.3.3.

The RPS Logic, RTCBs, and Manual Trip are required to be
OPERABLE in any MODE when the CEAs are capable of being
withdrawn off the bottom of the core (i.e.. RTCBs closed and
power available to the CEDMs). This ensures that the
reactor can be tripped when necessary, but allows for
maintenance and testing when the reactor trip is not needed.

In MODES 3. 4. and 5 with the RTCBs open, the CEAs are not
capable of withdrawal and these functions do not have to be
OPERABLE. The indication alarm functions requi red to
indicate a boron dilution event are addressed in LCO 3.3. 12,
"Boron Dilution Alarm System (BDAS)".
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RPS Logic and Trip Initiation
B 3.3.4

BASES

ACTIONS A.1

Condition A applies if one Hatrix Logic channel is
inoperable or three Hatrix Logic channels inoperable due to
a common power source fai lure de-energizing three matrix
power supplies in any applicable HODE. Loss of a single
vital instrument bus will de-energize one of the two matrix
power supplies in up to three matrices. This is considered
a single matrix fai lure, providing the matrix relays
associated with the failed power supplies de-energize as
required. The channel must be restored to OPERABLE status
within 48 hours. The Completion Time of 48 hours provides
the operator time to take appropriate actions and still
ensures that any risk involved in operating with a failed
channel is acceptable. Operating experience has
demonstrated that the probability of a random fai lure of a
second Hatrix Logic channel is low during any given 48 hour
interval. If the channel cannot be restored to OPERABLE
status within 48 hours, Condition E is entered.

B.l B.2.1 and B.2.2

Condition B applies to one Initiation Logic channel, RTCB
channel, or Hanual Trip channel in HODES 1 and 2, since they
have the same actions. HODES 3. 4. and 5, with the RTCBs
shut, are addressed in Condition C. These Required Actions
require opening of the affected RTCB, or the redundant RTCB
in the affected Trip Leg. This removes the need for the
affected Trip Leg by performing its associated safety
function. With an RTCB open, the affected Functions are in
one-out-of-two logic, which meets redundancy requirements,
but testing on the OPERABLE channels cannot be performed
without causing a reactor trip unless the RTCBs in the
inoperable channels are closed to permit testing.
Therefore, a Note has been added specifying that the RTCBs
associated with one inoperable channel may be closed for up
to 1 hour for the performance of an RPS CHANNEL FUNCTIONAL
TEST.

(continued)

PALO VERDE UNITS 1.2,3 B 3.3.4-10 REVISION 0



l

li

I"

4,s

jt r

0



RPS Logic and Trip Initiation
B 3.3.4

ACTIONS B. 1 B.2.1 and B.2. 2 (continued)

Required Action B.l provides for opening the RTCB associated
with the inoperable Trip Leg within a Completion Time of
1 hour. This Required Action is conservative. since
depressing the Manual Trip push button associated with
either breaker in the other trip leg will cause a reactor
trip. With this configuration, a single channel fai lure
will not prevent a reactor trip. The allotted Completion
Time is adequate for opening the affected RTCB while
maintaining the risk of having it closed at an acceptable
level.

Required Actions B.2.1 and B.2.2 provide for opening one of
the redundant RTCB in the affected Trip leg within 1 hour
and opening the affected RTCB within 48 hours. These
actions allow a RTCB that fails to open to remain
undisturbed for 48 hours for failure analysis, while placing
the plant in a conservative condition. Opening either RTCB
in the affected Trip leg ensures that opening either of the
RTCBs in the other Trip leg wi 11 cause a reactor trip. This
places the affected functions in one-out-of-two logic, which
meets redundancy requirements. The allotted Completion Time
to open one of the RTCBs in the affected Trip leg is
adequate for opening the affected RTCB while maintaining the
risk of having it closed at an acceptable level. The
allotted action time to open the affected RTCB is adequate
to preserve the failure information.

C.1

Condition C applies to the failure of one Initiation Logic
channel. RTCB channel, or Manual Trip channel affecting the
same trip leg in MODE 3, 4, or 5 with the RTCBs closed. The
channel must be restored to OPERABLE status within 48 hours.If the inoperable channel cannot be restored to OPERABLE
status within 48 hours, the affected RTCB must be opened.
This removes the need for the affected channel by performing
its associated safety function. With a RTCB open. the
affected functions are in one-out-of-two logic, which meets
redundancy requirements.

The Completion Time of 48 hours is consistent with that of
other RPS instrumentation and should be adequate to repair
most failures.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

ACTIONS C. 1 (continued)

Testing on the OPERABLE channels cannot be perf'ormed without
causing a reactor trip unless the RTCB in the inoperable
channels is closed to permit testing. Therefore, a Note has
been added specifying that the RTCB associated with one
inoperable channel may be closed for up to 1 hour for the
performance of an RPS CHANNEL FUNCTIONAL TEST.

D.1

Condition D applies to the fai lure of both Initiation Logic
channels or manual trips affecting the same trip leg. Since
this will open two channels of RTCBs, this Condition is also
applicable to RTCB channels in the same trip leg. This will
open both sets of RTCBs in the affected trip leg, satisfying
the Required Action of opening the affected RTCBs.

Of greater concern is the failure of the initiation ci rcuit
in a nontrip condition (e.g., due to two initiation relay
failures). With only one Initiation Logic channel failed in
a nontrip condition. there is still the redundant RTCB in
the trip leg. With both failed in a nontrip condition, the
reactor will not trip automatically when requi red. In
either case the affected RTCBs must be opened immediately by
using the appropriate Manual Trip push buttons. since each
of the four push buttons opens one of RTCB, independent of
the initiation circuitry. Caution must be exercised, since
depressing the wrong push buttons may result in a reactor
trip.
If the affected RTCBs cannot be opened, Required Action E is
entered. This would only occur if there is a failure in the
Manual Trip circuitry or the RTCB(s).

E.l and E.2

Condition E is entered if Required Actions associated with
Condition A, B, or D are not met within the required
Completion Time or, if for one or more Functions, more than
one Manual Trip, Matrix Logic, Initiation Logic, or RTCB
channel is inoperable for reasons other than Condition A
or D.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

ACTIONS E. 1 and E.2 (continued)

If the RTCB associated with the inoperable channel, or the
redundant RTCB in the affected Trip Leg cannot be opened,
the reactor must be shut down within 6 hours and all the
RTCBs opened. A Completion Time of 6 hours is reasonable,
based on operating experience, for reaching the required
plant conditions from full power conditions in an orderly
manner and without challenging plant systems and for opening
RTCBs. All RTCBs should then be opened, placing the plant
in a MODE where the LCO does not apply and ensuring no CEA
withdrawal occurs.

SURVEILLANCE
REQUIREMENTS

SR 3.3.4.1

A CHANNEL FUNCTIONAL TEST on each RPS Logic channel and
Manual Trip channel is performed every 92 days to ensure the
entire channel will perform its intended function when
needed.

The RPS CHANNEL FUNCTIONAL TEST consists of three
overlapping tests as described in Reference 3. These tests
verify that the RPS is capable of performing its intended
function, from bistable input through the RTCBs. The first
test, the bistable test. is addressed by SR 3.3.1.7 in
LCO 3.3.1.

This SR addresses the two tests associated with the RPS
Logic: Matrix Logic and Trip Path.

Matrix Lo ic Tests

These tests are performed one matrix at a time. They verify
that a coincidence in the two input channels for each
Function removes power from the matrix relays. During
testing, power is applied to the matrix relay test coils and
prevents the matrix relay contacts from assuming their
de-energized state. The Matrix Logic tests will detect any
short ci rcuits around the bistable contacts in the
coincidence logic such as may be caused by faulty bistable
relay or trip channel bypass contacts.

(continued)
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BASES

SURVEILLANCE
REQUIREHENTS

(continued)

Tri Path Tests

These tests are similar to the Hatrix Logic tests, except
that test power is withheld from one matrix relay at a time,
allowing the initiation ci rcuit to de-energize, opening the
affected RTCB. The RTCB must then be closed prior to
testing the other three initiation ci rcuits, or a reactor
trip may result.

During the Hatrix Logic and Initiation Logic tests, power is
applied to the Hatrix relay tests coils. The test coils
prevent an actuation during testing by preventing the Hatrix
relay contacts in the Initiation Logic from changing state
during the test. This does not affect the Operability of
the Initiation Logic since only one of the six logic
combinations that are available to trip the Initiation Logic
are affected during the test because only one Hatrix Logic
combination can be tested at any time. The remaining five
matrix combinations available ensure that a trip in any
three channels will de-energize all four Initiation paths.

The Frequency of 92 days is based on the reliability
analysis presented in topical report CEN-327, "RPS/ESFAS
Extended Test Interval Evaluation" (Ref. 5).

SR 3.3.4.2

Each RTCB is actuated by an undervoltage coil and a shunt
trip coi l. The system is designed so that either
de-energizing the undervoltage coil or energizing the shunt
trip coi 1 will cause the circuit breaker to open. When an
RTCB is opened, either during an automatic reactor trip or
by using the manual push buttons in the control room, the
underyoltage coil is de-energized and the shunt trip coil is
energized. This makes it impossible to determine if one of
the coils or associated circuitry is defective.

Therefore, once every 18 months, and following maintenance
or adjustment of the reactor trip breakers, a CHANNEL
FUNCTIONAL TEST is performed that individually tests all
four undervoltage coils and all four shunt trip coils.
During under voltage coil testing. the shunt trip coils must
remain de-energized, preventing their operation.
Conversely, during shunt trip coil testing. the undervoltage
coils must remain energized, preventing their operation.

(continued)
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RPS Logic and Trip Initiation
B 3.3.4

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.4.2 (continued)

This Surveillance ensures that every undervoltage coil and
every shunt trip coil is capable of performing its intended
function and that no single active failure of any RTCB
component will prevent a reactor trip. The 18 month
Frequency is based on operating experience that has shown
these components usually pass the Surveillance when
performed at the Frequency of once every 18 months.

SR 3.3.4.3

A CHANNEL FUNCTIONAL TEST on each RTCB is performed every
31 days. This verifies proper operation of each RTCB. The
RTCB must then be closed prior to testing the other three
initiation ci rcuits. or a Reactor Trip may result. The
frequency of 31 days is based on the reliability analysis
presented in Topical Report CEN-327, "RPS/ESFAS Extended
Test Interval Evaluation" (Ref. 5).

REFERENCES 1. 10 CFR 50. Appendix A.

2. 10 CFR 100.

3. UFSAR, Section 7.2.

4. NRC Safety Evaluation Report, July 15, 1994.

5. CEN-327. June 2. 1986, including Supplement 1,
March 3. 1989. and Calculation 13-JC-SB-200.
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ESFAS Instrumentation
B 3.3.5

B 3. 3 INSTRUMENTATION

B 3.3.5 Engineered Safety Features Actuation System (ESFAS)
Instrumentation

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based upon the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary during anticipated operational
occurrences (AOOs) and ensures acceptable consequences
during accidents.

The ESFAS contains devices and circuitry that generate the
following signals when monitored variables reach levels that
are indicative of conditions requiring protective action:

1. Safety Injection Actuation Signal (SIAS);

2. Containment Spray Actuation Signal (CSAS);

3. Containment Isolation Actuation Signal (CIAS);

4. Main Steam Isolation Signal (MSIS);

5. Recirculation Actuation Signal (RAS); and

6, 7. Auxiliary Feedwater Actuation Signal (AFAS).

Equipment actuated by each of the above signals is
identified in the UFSAR (Ref. 1).

Each of the above ESFAS instrumentation systems is segmented
into three interconnected modules. These modules are:

Measurement channels:

Bistable trip units; and

ESFAS Logic:

Matrix Logic.
Initiation Logic (trip paths). and
Actuation Logic.

(continued)
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BASES

BACKGROUND
(continued)

This LCO addresses measurement channels and bistables.
Logic is addressed in LCO 3.3.6, "Engineered Safety Features
Actuation System (ESFAS) Logic and Manual Trip."

The role of each of these modules in the ESFAS, including
the logic of LCO 3.3.6, is discussed below.

Measurement Channels

Measurement channels, consisting of field transmitters or
process sensors and associated instrumentation, provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured.

Four identical measurement channels with electrical and
physical separation are provided for each parameter used in
the generation of trip signals. These channels are
designated A through D. Measurement channels provide input
to ESFAS bistables within the same ESFAS channel. In
addition, some measurement channels are used as inputs to
Reactor Protective System (RPS) bistables, and most provide
indication in the control room. Measurement channels used
as an input to the RPS or ESFAS are not used for control
Functions.

When a channel monitoring a parameter indicates an unsafe
condition, the bistable monitoring the parameter in that
channel will trip. Tripping two or more channels of
bistables monitoring the same parameter will de-energize
Matrix Logic, which in turn de-energizes the Initiation
Logic. This causes both channels of Actuation Logic to
de-energize. Each channel of Actuation Logic controls one
train of the associated Engineered Safety Features (ESF)
equipment.

Three of the four measurement and bistable channels are
necessary to meet the redundancy and testabi lity of GDC 21
in Appendix A to 10 CFR 50 (Ref. 2). The fourth channel
rovides additional flexibilityby allowing one channel to
e removed from service (trip channel bypass) f'r

maintenance or testing while still maintaining a minimum
two-out-of-three logic.

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

BACKGROUND Measurement Channels (continued)

Since no single fai lure will either cause or prevent a
protective system actuation, and no protective channel feeds
a control channel. this arrangement meets the requirementsof IEEE Standard 279-1971 (Ref. 4).

Bistable Tri Units

Bistable trip units, mounted in the Plant Protection System
(PPS) cabinet, receive an analog input from the measurement
channels. compare the analog input to trip setpoints, and
provide contact output to the Matrix Logic for each ESFAS
Function. They also provide local trip indication and
remote annunciation.

There are four channels of bistables, designated A through
D, for each ESFAS Function, one for each measurement
channel. In cases where two ESF Functions share the same
input and trip setpoint (e.g.. containment pressure input to
CIAS and SIAS), the same bistable may be used to satisfy
both Functions. Similar ly, bistables may be shared between
the RPS and ESFAS (e.g., Pressurizer Pressure —Low input to
the RPS and SIAS). Bistable output relays de-energize when
a trip occurs, in turn de-energizing bistable relays mounted
in the PPS relay card racks.

,. The contacts from these bistable relays are arranged into
six coincidence matrices, comprising the Matrix Logic. If
bistables monitoring the same parameter in at least two
channels trip, the Matrix Logic will generate an ESF
actuation (two-out-of-four logic):

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

BACKGROUND Bistable Tri Units (continued)

The trip setpoints and Allowable Values used in the
bistables are based on the analytical limits stated in
Reference 5 ~ The selection of these trip setpoints is such
that adequate protection is provided when all sensor and
processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties,
instrument drift, and severe environment effects, for those
ESFAS channels that must function in harsh environments as
defined by 10 CFR 50.49 (Ref. 6), Allowable Values specified
in Table 3.3.5-1, in the accompanying LCO, are
conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to
calculate the trip setpoints, including their explicit
uncertainties. is provided in the "Plant Protection System
Selection of Trip Setpoint Values" (Ref. 7). The actual
nominal trip setpoint entered into the bistable is normallystill more conservative than that specified by the Allowable
Value to account for changes in random measurement errors
detectable by a CHANNEL FUNCTIONAL TEST. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value.

Setpoints in accordance with the Allowable Value will ensure
that Safety Limits of LCO Section 2.0, "Safety Limits," are
not violated during AOOs and the consequences of Design
Basis Accidents (DBAs) will be acceptable, providing the
plant is operated from within the LCOs at the onset of the
AOO or DBA and the equipment functions as designed.

Functional testing of the ESFAS. from the bistable input
through the opening of initiation relay contacts in the
ESFAS Actuation Logic. can be performed either at power or
at shutdown and is normally performed on a quarterly basis.
UFSAR, Section 7.2 (Ref. 8), provides more detail on ESFAS
testing. Process transmitter calibration is normally
performed on a refueling basis. SRs for the channels are
specified in the Surveillance Requirements section.

(continued)
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ESFAS Instrumentation
8 3.3.5

BASES

BACKGROUND
(continued)

ESFAS Lo ic

The ESFAS Logic, consisting of Matrix, Initiation and
Actuation Logic, employs a scheme that provides an ESF
actuation of both trains when bistables in any two of the
four channels sense the same input parameter trip. This is
called a two-out-of-four trip logic.

Bistable relay contact outputs from the four channels are
configured into six logic matrices. Each logic matrix
checks for a coincident trip in the same parameter in two
bistable channels. The matrices are designated the AB, AC,
AD, BC, BD. and CD matrices to reflect the bistable channels
being monitored. Each logic matrix contains four normally
energized matrix relays. When a coincidence is detected in
the two channels being monitored by the logic matrix, all
four matrix relays de-energize.

The matrix relay contacts are arranged into trip paths, with
one relay contact from each matrix relay in each of the four
trip paths. Each trip path controls two initiation relays.
Each of the two initiation relays in each trip path controls
contacts in the Actuation Logic for one train of ESF.

Each of the two channels of Actuation Logic, mounted in the
Auxiliary Relay Cabinet (ARCs), is responsible for actuating
one tr ain of ESF equipment. Each ESF Function has separ ate
Actuation Logic in each ARC.

The contacts from the Initiation Logic are configured in a
selective two-out-of-four logic in the Actuation Logic,
similar to the configuration employed by the RPS in the
RTCBs. This logic controls ARC mounted subgroup relays,
which are normally energized. Contacts from these relays,
when de-energized, actuate specific ESF equipment.

When a coincidence occurs in two ESFAS channels, all four
matrix relays in the affected matrix will de-energize. This
in turn will de-energize all eight initiation relays. four
used in each Actuation Logic.

Matrix Logic refers to the matrix power supplies, trip
channel bypass contacts, and interconnecting matrix wiring
between bistable relay cards. up to but not including the
matrix relays. Matrix contacts on the bistable relay cards,

(continued)
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BASES

BACKGROUND ~ESFAS I i < ti d)

are excluded from the Matrix Logic definition. since they
are addressed as part of the measurement channel.

Initiation Logic consists of the trip path power source,
matrix relays and their associated contacts, all
interconnecting wiring, and the initiation relays.

Actuation Logic consists of all circuitry housed within the
ARCs used to actuate the ESF Function, excluding the
subgroup relays, and interconnecting wiring to the
initiation relay contacts mounted in the PPS cabinet.

The subgroup relays are actuated by the ESFAS logic. Each
ESFAS Function typically employs several subgroup relays,
with each subgroup relay responsible for actuating one or
more components in the ESFAS Function. Subgroup relays and
thei r contacts are considered part of the actuated equipment
and are addressed under the applicable LCO for this
equipment. Initiation and Actuation Logic up to the
subgroup relays is addressed in LCO 3.3.6.

It is possible to change the two-out-of-four ESFAS logic to
a two-out-of-three logic for a given input parameter in one
channel at a time by trip channel bypassing select portions

(continued)
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ESFAS Instrumentation
8 3.3.5

BASES

BACKGROUND ~ESFAS E i \ ti d)

of the Matrix Logic. Trip channel bypassing a bistable
effectively shorts the bistable relay contacts in the three
matrices associated with that channel.

Thus, the bistables will function normally, producing normal
trip indication and annunciation, but ESFAS actuation will
not occur since the bypassed channel is effectively removed
from the coincidence logic. Trip channel bypassing can be
simultaneously performed on any number of parameters in any
number of channels, providing each parameter is bypassed in
only one channel at a time. An interlock prevents
simultaneous trip channel bypassing of the same parameter in
more than one channel. Trip channel bypassing is normally
employed during maintenance or testing.

In addition to the trip channel bypasses, there are also
operating bypasses on select ESFAS actuation trips. These
bypasses are enabled manually in all four channels when
plant conditions do not warrant the specific trip
protection. All operating bypasses are automatically
removed when enabling bypass conditions are no longer
satisfied. Operating bypasses normally are implemented in
the bistable, so that normal trip indication is also
disabled. The Pressurizer Pressure- Low input to the SIAS
shares an operating bypass with the Pressurizer
Pressure —Low reactor trip.
Manual ESFAS initiation capability is provided to permit the
operator to manually actuate an ESF System when necessary.

Four handswitches (located in the control room) for each ESF
Function are provided, and each handswitch actuates both
trains. Each Manual Trip handswitch opens one trip path,
de-energizing one set of two initiation relays, one
affecting each train of ESF. Initiation relay contacts are
arranged in a selective two-out-of-four configuration in the
Actuation Logic. Operating either handswitch in both trip
legs will result in an ESFAS Actuation. This arrangement
ensures that Manual actuation will not be prevented in the
event of a single random failure. Each handswitch is
designated a single channel in LCO 3.3.6.

PALO VERDE UNITS 1,2.3 B 3.3.5-7
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ESFAS Instrumentation
B 3.3.5

BASES

APPLICABLE Each of the analyzed accidents can be detected by one or
SAFETY ANALYSES more ESFAS Functions. One of the ESFAS Functions is the

primary actuation signal for that accident.

An ESFAS Function may be the primary actuation signal for
more than one type of accident. An ESFAS Function may also
be the secondary, or backup, actuation signal for one or
more other accidents.

ESFAS protective Functions are as follows:

1. Safet In ection Actuation Si nal

SIAS ensures acceptable consequences during large
break loss of coolant accidents (LOCAs), small break
LOCAs, control element assembly ejection accidents,
and main steam line breaks (HSLBs) inside containment.
To provide the requi red protection, either a high
containment pressure or a low pressurizer pressure
signal will initiate SIAS. SIAS initiates the
Emergency Core Cooling Systems (ECCS) and performs
several other functions such as initiating control
room filtration, and star ting the diesel generators.

Containment S ra Actuation Si nal

CSAS actuates containment spray, preventing
containment overpressurization during large break
LOCAs, small break LOCAs, and HSLBs or feedwater line
breaks (FWLBs) inside containment. CSAS is initiated
by high high containment pressure.

3. Containment Isolation Actuation Si nal

CIAS ensures acceptable mitigating actions during
large and small break LOCAs. and HSLBs either inside
or outside containment, and FWLBs inside containment.
CIAS is initiated by low pressurizer pressure or high
containment pressure.

Hain Steam Isolation Si nal

HSIS ensures acceptable consequences during an HSLB or
FWLB (between the steam generator and the main
feedwater check valve), either inside or outside
containment. HSIS isolates both steam generators if
either generator indicates a low pressure condition, a

(continued)

PALO VERDE UNITS 1,2,3 B 3.3.5-8 REVISION 0



j

I'



ESFAS Instrumentation
B 3.3.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

6, 7.

Main Steam Isolation Si nal (continued)

high level condition or if a high containment pressure
condition exists. This prevents an excessive rate of
heat extraction and subsequent cooldown of the RCS
during these events.

Recirculation Actuation Si nal

At the end of the injection phase of a LOCA, the
Refueling Water Tank (RWT) will be nearly empty.
Continued cooling must be provided by the ECCS to
remove decay heat. The source of water for the ECCS
pumps is automatically switched to the containment
recirculation sump. Switchover from RWT to
containment sump must occur before the RWT empties to
prevent damage to the ECCS pumps and a loss of core
cooling capability. For similar reasons, switchover
must not occur before there is sufficient water in the
containment sump to support pump suction. Furthermore,
early switchover must not occur to ensure sufficient
borated water is injected from the RWT to ensure the
reactor remains shut down in the recirculation mode.
An RWT Level -Low signal initiates the RAS.

Auxiliar Feedwater Actuation Si nal

AFAS consists of two steam generator (SG) specific
signals (AFAS-1 and AFAS-2). AFAS-1 initiates
auxiliary feed to SG gl, and AFAS-2 initiates
auxiliary feed to SG g2.

AFAS maintains a steam generator heat sink during a
steam generator tube rupture event and an MSLB or FWLB
event either inside or outside containment.

Low steam generator water level initiates auxiliary
feed to the affected steam generator, providing the
generator is not identified (by the rupture detection
circuitry) as faulted (a steam or FWLB).

AFAS logic includes steam generator specific inputs
from the SG Pressure Difference-High (SG gl > SG g2 or
SG g2 > SG g1, bistable comparators) to determine if a
fault in either generator has occurred.

(continued)
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B 3.3.5

BASES

APPLICABLE 6, 7.
SAFETY ANALYSES

Auxiliar Feedwater Actuation Si nal (continued)

Not feeding a faulted generator prevents
containment overpressurization during the
analyzed events.

The ESFAS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii ).

LCO The LCO requires all channel components necessary to provide
an ESFAS actuation to be OPERABLE.

The Bases for the LCOs on ESFAS Functions are:

1. Safet In 'ection Actuation Si nal

a. Containment Pressure -Hi h

This LCO requires four channels of Containment
Pressure-High to be OPERABLE in NODES 1, 2 and
3.

The Containment Pressure-High signal is shared
among the SIAS (Function 1), CIAS (Function 3),
and NSIS (Function 4).

The Allowable Value for this trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e., plant heatup) and is not indicative of an
abnormal condition. The setting is low enough to
initiate the ESF Functions when an abnormal
condition is indicated. This allows the ESF
systems to perform as expected in the accident
analyses to mitigate the consequences of the
analyzed accidents.

b. Pressurizer Pressure- Low

This LCO requires four channels of Pressurizer
Pressure —Low to be OPERABLE in NODES 1, 2 and 3.

(continued)
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LCO Pressurizer Pressure-Low (continued)

The Allowable Value for this trip is set low
enough to prevent actuating the ESF Functions
(SIAS and CIAS) during normal plant operation and
ressurizer pressure transients. The setting is
igh enough that, with the specified accidents.

the ESF systems will actuate to perform as
expected, mitigating the consequences of the
accident.

The Pressurizer Pressure- Low trip setpoint.
which provides SIAS, CIAS, and RPS trip, may be
manual ly decreased to a floor value of 100 psia
to allow for a controlled cooldown and
depressurization of the RCS without causing a
reactor trip, CIAS. or SIAS. The margin between
actual pressurizer pressure and the trip setpoint
must be maintained less than or equal to the
specified value (400 psia) to ensure a reactor
trip, CIAS. and SIAS will occur if required
during RCS cooldown and depressurization. When
the RCS cold leg temperature is > 485'F the
setpoint must be > 140 psia greater than the
saturation pressure of the RCS cold leg. This is
required to ensure a SIAS prior to reactor vessel
upper head void formation in the event of RCS
depressurization caused by a steam line break.

From this reduced setting, the trip setpoint will
increase automatically as pressurizer pressure
increases, tracking actual RCS pressure unti 1 the
trip setpoint is reached.

When the trip setpoint has been lowered below the
bypass permissive setpoint of 400 psia, the
Pressurizer Pressure- Low reactor trip, CIAS, and
SIAS actuation may be manually bypassed in
preparation for shutdown cooling. When RCS
pressure rises above the bypass removal setpoint,
the bypass is removed.

(continued)
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LCO
(continued)

B ass Removal

This LCO requires four channels of operating
bypass removal for Pressurizer Pressure-Low to
be OPERABLE in MODES l. 2 and 3.

Each of the four channels enables and disables
the operating bypass capability for a single
channel. Therefore. this LCO applies to the
operating bypass removal feature only. If the
bypass enable function is failed so as to prevent
entering a operating bypass condition. operation
may continue.

Because the trip setpoint has a floor value of
100 psia, a channel trip will result if'ressure
is decreased below this setpoint without
bypassing.

The operating bypass removal Allowable Value was
chosen because MSLB events originating from below
this setpoint add less positive reactivity than
that which can be compensated for by requi red
SDM.

2. Containment S ra Actuation Si nal

Containment Pressure -Hi h Hi h

This LCO requires four channels of Containment
Pressure-High High to be OPERABLE in MODES j., 2,
and 3.

The Allowable Value for this trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e. plant heatup) and is not indicative of an
abnormal condition. The setting is low enough to
initiate CSAS in time to prevent containment
pressure from exceeding design.

(continued)
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BASES

LCO
(continued)

3. Containment Isolation Actuation Si nal

The SIAS and CIAS are actuated on Pressurizer
Pressure- Low or Containment Pressure —High. the SIAS
and CIAS share the same input channels. bistables. and
matrices and matrix relays. The remainder of the
initiation channels. the manual channels, and the
Actuation Logic are separate and are addressed in
LCO 3.3.6.

a. Containment Pressure -Hi h

This LCO requires four channels of Containment
Pressure-High to be OPERABLE in MODES 1, 2,
and 3.

The Containment Pressure —High signal is shared
among the SIAS (Function 1), CIAS (Function 3),
and MSIS (Function 4).

The Allowable Value for this trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e., plant heatup) and is not indicative of an
abnormal condition. The setting is low enough to
initiate the ESF Functions when an abnormal
condition is indicated. This allows the ESF
systems to perform as expected in the accident
analyses to mitigate the consequences of the
analyzed accidents.

b. Pressurizer Pressure- Low

This LCO requires four channels of Pressurizer
Pressure- Low to be OPERABLE in MODES 1, 2,
and 3.

The Allowable Value for this trip is set low
enough to prevent actuating the ESF Functions
(SIAS and CIAS) during normal plant operation and
ressurizer pressure transients. The setting is
igh enough that, with the specified accident.

the ESF systems will actuate to perform as
expected, mitigating the consequences of the
accidents.

(continued)
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LCO Pressurizer Pressure-Low (continued)

The Pressurizer Pressure- Low trip setpoint,
which provides an SIAS, CIAS, and RPS trip, may
be manually decreased to a floor Allowable Value
of 100 psia to allow for a controlled cooldown
and depressurization of the RCS without causing a
reactor trip, CIAS or SIAS.

The safety margin between actual pressurizer
ressure and the trip setpoint must be maintained
ess than or equal to the specified value

(400 psi) to ensure a reactor trip, CIAS, and
SIAS will occur if required during RCS cooldown
and depressurization.

From this reduced setting, the trip setpoint will
increase automatically as pressurizer pressure
increases, tracking actual RCS pressure until the
trip setpoint is reached.

When the trip setpoint has been lowered below the
operating bypass permissive setpoint of 400 psia,
the Pressurizer Pressure- Low reactor trip. CIAS,
and SIAS actuation may be manually bypassed in
preparation for shutdown cooling. When RCS

ressure rises above the bypass removal. the
ypass is removed.

B ass Removal

This LCO requires four channels of operating
bypass removal for Pressurizer Pressure- Low to
be OPERABLE in NODES 1. 2. and 3.

Each of the four channels enables and disables
the operating bypass capability for a single
channel. Therefore all four operating bypass
removal channels must be OPERABLE to ensure that
none of the four channels are inadvertently
bypassed.

(continued)

PALO VERDE UNITS 1,2,3 B 3.3.5-14 REVISION 0



il(

'i

'iI

i

0
~ g



ESFAS Instrumentation
B 3.3.5

BASES

LCO B~R1 t ti d)

This LCO applies to the operating bypass removal
feature only. If the operating bypass enable
function is failed so as to prevent entering a
operating bypass condition, operation may
continue. Because the trip setpoint has a floor
value of 100 psia, a channel trip will result if
ressure is decreased below this setpoint without
ypassing.

The operating bypass removal Allowable Value was
chosen because MSLB events originating from below
this setpoint add less positive reactivity than
that which can be compensated for by required
SDM.

4. Main Steam Isolation Si nal

The LCO is applicable to the MSIS in MODES 1, 2 and 3
except when all associated valves are closed.

Steam Generator Pressure- Low

This LCO requires four channels of Steam
Generator Pressure- Low to be OPERABLE in
MODES 1. 2 and 3.

The Allowable Value for this trip is set below
the full load oper ating value for steam pressure
so as not to interfere with normal plant
operation. However, the setting is high enough
to provide an MSIS (Function 4) during an
excessive steam demand event. An excessive steam
demand event causes the RCS to cool down,
resulting in a positive reactivity addition to
the core.

MSIS limits this cooldown by isolating both steam
generators if the pressure in either drops below
the trip setpoint. An RPS trip on Steam
Generator Pressure- Low is initiated
simultaneously. using the same bistable.

(continued)

PALO VERDE UNITS 1.2,3 B 3.3.5-15 REVISION 0



qc'

:l

fit

'I

I



ESFAS Instrumentation
8 3.3.5

BASES

LCO Steam Generator Pressure - Low (continued)

The Steam Generator Pressure- Low trip setpoint
may be manually decreased as steam generator
pressure is reduced. This prevents an RPS trip
or MSIS actuation during controlled plant
cooldown. The margin between actual steam
generator pressure and the trip setpoint must be
maintained less than or equal to the specified
value of 200 psia to ensure a reactor trip and
MSIS will occur when required.

Containment Pressure-Hi h

This LCO requires four channels of Containment
Pressure- High to be OPERABLE in MODES 1, 2 and
3. The Containment Pressure- High signal is
shared among the SIAS (Function 1), CIAS
(Function 3), and MSIS (Function 4).

The Allowable Value for this 'trip is set high
enough to allow for small pressure increases in
containment expected during normal operation
(i.e., plant heatup) and is not indicative of an
abnormal condition. The setting is low enough to
initiate the ESF Functions when an abnormal
condition is indicated. This allows the ESF
systems to perform as expected in the accident
analyses to mitigate the consequences of the
analyzed accidents.

Steam Generator Level-Hi h

This LCO requires four channels of Steam
Generator Level-High to be OPERABLE in MODES 1, 2
and 3.

The allowable value for this trip is set high
enough to ensure it does not interfere with
normal plant operation. The setting is low
enough to prevent moisture damage to secondary
plant components in the case of a steam generator
overf'ill event.

(continued)
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ESFAS Instrumentation
8 3.3.5

BASES

LCO
(continued)

5. Recirculation Actuation Si nal

a. Refuelin Water Tank Level - Low

This LCO requires four channels of RWT Level - Low
to be OPERABLE in NODES 1, 2, and 3.

The upper limit on the Allowable Value for this
trip is set low enough to ensure RAS does not
initiate before sufficient water is transferred
to the containment sump.

Premature recirculation could impair the
reactivity control function of safety injection
by limiting the amount of boron injection.
Premature recirculation could also damage or
disable the recirculation system if'ecirculation
begins before the sump has enough water to
prevent air entrainment in the suction.

The lower limit on the RWT Level - Low trip
Allowable Value is high enough to transfer
suction to the containment sump prior to emptying
the RWT.

6, 7. Auxiliar Feedwater Actuation Si nal SG 1 and SG 2
IAAFlS-1 d AFAR-2

AFAS-1 is initiated to SG 81 by either a low steam
generator level coincident with no differential

ressure trip present or by a low steam generator
evel coincident with a differential pressure between

the two generators with the higher pressure in SG gl.
AFAS-2 is similarly configured to feed SG $2.

The steam generator secondary differential pressure is
used, as an input of the AFAS logic where it is used
to determine if a generator is intact. The AFAS logic
inhibits feeding a steam generator if the pressure in
that steam generator is less than the pressure in the
other steam generator by the Steam Generator Pressure
Difference (SGPD) -High setpoint.

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

LCO 6, 7. Auxi liar Feedwater Actuation Si nal SG 1 and SG 2
AFAS-1 and AFAS-2 (continued)

The SGPD setpoint is high enough to allow for small
ressure differences and normal instrumentation errors
etween the steam generator channels during normal

operation.

The following LCO description applies to both AFAS
signals.

Steam Generator Level —Low

This LCO requires four channels of Steam
Generator Level —Low to be OPERABLE for each AFAS
in MODES 1, 2. and 3.

The Steam Generator Level —Low AFAS input is
shared with the Steam Generator Level-Low RPS
function. The Steam Generator Level-Low AFAS and
RPS use separate bistables. This allows the AFAS
setpoint to be set lower than the RPS setpoint.
The allowable value is high enough to ensure the
steam generator is available as a heat sink. The
setting is low enough to prevent inadvertent AFAS
actuations during plant transients. This
setpoint provides allowance that there will be
sufficient inventory in the steam generator at
the time of the RPS trip to provide a margin of
at least 10 minutes before auxiliary feedwater is
requi red to prevent degraded core cooling.

b. SG Pressure Difference -Hi h SG 1 > SG 2 or
SG 2 > SG 1

This LCO requires four channels of'G Pressure
Difference-High to be OPERABLE for each AFAS in
MODES 1. 2. and 3.

The Allowable Value for this trip is high enough
to allow for small pressure differences and
normal instrumentation errors between the steam
generator channels during normal operation
without an actuation. The setting is low enough

(continued)
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ESFAS Instrumentation
8 3.3.5

BASES

LCO b. SG Pressure Difference-Hi h SG 1 > SG 2 or
SG 2 > SG 1 (continued)

to detect and inhibit feeding of a faulted (HSLB
or FWLB) steam generator in the event of an MSLB
or FWLB. while permitting the feeding of'he
intact steam generator.

APPLICABILITY In NODES 1, 2 and 3 there is sufficient energy in the
primary and secondary systems to warrant automatic ESF
System responses to:

~ Close the main steam isolation valves to preclude a
positive reactivity addition;

~ Actuate auxiliary feedwater to preclude the loss of
the steam generators as a heat sink (in the event the
normal feedwater system is not available);

Actuate ESF systems to prevent or limit the release of
fission product radioactivity to the environment by
isolating containment and limiting the containment
pressure from exceeding the containment design
pressure during a design basis LOCA or MSLB; and

~ Actuate ESF systems to ensure sufficient borated water
inventory to permit adequate core cooling and
reactivity control during a design basis LOCA or HSLB
accident.

In NODES 4, 5 and 6 automatic actuation of these Functions
is not required because adequate time is available to
evaluate plant conditions and respond by manually operating
the ESF components if required, as addressed by LCO 3.3.6.

Several trips have operating bypasses, discussed in the
receding LCO section. The inter locks that allow these
ypasses shall be OPERABLE whenever the RPS Function they

support is OPERABLE.

PALO VERDE UNITS 1.2.3 B 3.3.5-19
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ESFAS Instrumentation
8 3.3.5

BASES

ACTIONS The most common causes of channel inoperability are outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant
specific setpoint analysis. Typically, the drift is found
to be small and results in a delay of actuation rather than
a total loss of function. Determination of setpoint drift
is generally made during the performance of a CHANNEL
FUNCTIONAL TEST when the process instrument is set up for
adjustment to bring it to within specification.
In the event a channel's trip setpoint is found
nonconservative with respect to the Allowable Value, or the
transmitter, instrument loop, signal processing electronics,
or ESFAS bistable is found inoperable. then all affected
Functions provided by that channel must be declared
inoperable and the LCO Condition entered for the particular
protection Function affected.

With a channel process measurement ci rcuit that affects
multiple functional units inoperable or in test. bypass on
trip all associated functional units as listed below.

Process Heasurement Circuit
1. Steam Generator Pressure-Low

2. Steam Generator Level
(Wide Range)

Steam Generator Pressure-Low
Steam Generator Level 1-Low (ESF)
Steam Generator Level 2-Low (ESF)

Steam Generator Level-Low (RPS)
Steam Generator Level 1-Low (ESF)
Steam Generator Level 2-Low (ESF)

With a Steam Generator Pressure Difference-High channel
inoperable or in test, bypass or trip the associated Steam
Generator Level-Low "(ESF) function.
When the number of inoperable channels in a trip Function
exceeds those specified in any related Condition associated
with the same trip Function, then the plant is outside the
safety analysis. Therefore. LCO 3.0.3 should be entered
immediately. if applicable in the cur rent NODE of oper ation.
A Note has been added to the ACTIONS. The Note has been
added to clarify the application of the Completion Time
rules. The Conditions of this Specification may be entered
independently for each Function. The Completion Time f'r
the inoperable channel of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

(continued)
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ESFAS Instrumentation
8 3.3.5

BASES

ACTIONS
(continued)

A 1 and A2

Condition A applies to the failure of a single channel of
one or more input parameters in the following ESFAS
Functions:

1. Safety Injection Actuation Signal
Containment Pressure —High
Pressurizer Pressure —Low

2. Containment Spray Actuation Signal
Containment Pressure- High High

3. Containment Isolation Actuation Signal
Containment Pressure-High
Pressurizer Pressure -Low

4. Main Steam Isolation Signal
Steam Generator ¹1 Pressure —Low
Steam Generator ¹2 Pressure- Low
Steam Generator ¹1 Level-High
Steam Generator ¹2 Level-High
Containment Pressure-High

5. Recirculation Actuation Signal
Refueling Water Storage Tank Level —Low

6. Auxiliary Feedwater Actuation Signal SG ¹1 (AFAS-1)
Steam Generator ¹1 Level —Low
SG Pressure Difference (SG ¹2 ) SG ¹1) —High

7. Auxiliary Feedwater Actuation Signal SG ¹2 (AFAS-2)
Steam Generator ¹2 Level —Low
SG Pressure Difference (SG ¹1 ) SG ¹2) -High

ESFAS coincidence logic is normally two-out-of-four.

If one ESFAS channel is inoperable, startup or power
operation is allowed to continue, providing the inoperable
channel is placed in bypass or trip within 1 hour (Required
Action A.l).

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

ACTIONS A. 1 and A.2 (continued)

The Completion Time of 1 hour allotted to restore, bypass,
or trip the channel is sufficient to allow the operator to
take all appropriate actions for the failed channel andstill ensures that the risk involved in operating with the
failed channel is acceptable.

The failed channel must be restored to OPERABLE status prior
to entering MODE 2 following the next MODE 5 entry. With a
channel bypassed, the coincidence logic is now in a
two-out-of-three configuration. The Completion Time of
rior to entering MODE 2 following the next MODE 5 entry is
ased on adequate channel to channel independence, which

allows a two-out-of-three channel operation, since no single
failure will cause or prevent an ESF actuation.

B.1

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow
the changing of MODES even though two channels are
inoperable, with one channel bypassed and one tripped. In
this configuration, the protection system is in a
one-out-of-two logic. which is adequate to ensure that no
random failure will prevent protection system operation.

Condition B applies to the fai lure of two channels of one or
more input parameters in the following ESFAS automatic trip
Functions:

1. Safety Injection Actuation Signal
Containment Pressure- High
Pressurizer Pressure- Low

2. Containment Spray Actuation Signal
Containment Pressure- High High

3. Containment Isolation Actuation Signal
Containment Pressure —High
Pressurizer Pressure —Low

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

ACTIONS B. 1 (continued)

4. Hain Steam Isolation Signal
Steam Generator ¹1 Pressure —Low
Steam Generator ¹2 Pressure- Low
Steam Generator ¹1 Level-High
Steam Generator ¹2 Level-High
Containment Pressure-High

5. Recirculation Actuation Signal
Refueling Water Storage Tank Level - Low

6. Auxiliary Feedwater Actuation Signal SG ¹1 (AFAS-1)
Steam Generator ¹1 Level —Low
SG Pressure Difference (SG ¹2 > SG ¹1) —High

7. Auxiliary Feedwater Actuation Signal SG ¹2 (AFAS-2)
Steam Generator ¹2 Level —Low
SG Pressure Difference (SG ¹1 > SG ¹2) —High

With two inoperable channels, power oper ation may continue,
provided one inoperable channel is placed in bypass and the
other channel is placed in trip within 1 hour . With one
channel of protective instrumentation bypassed, the ESFAS
Function is in two-out-of-three logic in the bypassed input
parameter, but with another channel failed. the ESFAS may be
operating with a two-out-of-two logic. This is outside the
assumptions made in the analyses and should be corrected.
To correct the problem, the second channel is placed in
trip. This places the ESFAS Function in a one-out-of-two
logic. If any of the other OPERABLE channels receives a
trip signal, ESFAS actuation will occur.

One of the two inoperable channels will need to be restored
to OPERABLE status prior to the next required CHANNEL
FUNCTIONAL TEST because channel surveillance testing on an
OPERABLE channel requires that the OPERABLE channel be
placed in bypass. However, it is not possible to bypass
more than one ESFAS channel, and placing a second channel in
tr ip will result in an ESFAS actuation. Therefore, if one
ESFAS channel is in trip and a second channel is in bypass,
a third inoperable channel would place the unit in
LCO 3.0.3.

(continued)
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B 3.3.5

BASES

ACTIONS
(continued)

C.l C.2.1 and C.2.2

Condition C applies to one automatic operating bypass
removal channel inoperable. The only automatic operating
bypass removal on an ESFAS is on the Pressurizer
Pressure - Low signal. This operating bypass removal is
shared with the RPS Pressurizer Pressure- Low bypass
removal.

If the bypass removal channel for any operating bypass
cannot be restored to OPERABLE status, the associated ESFAS
channel may be considered OPERABLE only if the bypass is not
in effect. Otherwise, the affected ESFAS channel must be
declared inoperable. as in Condition A, and the operating
bypass either removed or the bypass removal channel
repaired. The Bases for the Required Actions and required
Completion Times are consistent with Condition A.

D.l and D.2

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow
the changing of NODES even though two channels are
inoperable, with one channel bypassed and one tripped. In
this configuration, the protection system is in a
one-out-of-two logic. which is adequate to ensure that no
random failure will prevent protection system operation.

Condition D applies to two inoperable automatic operating
bypass removal channels. If the operating bypass removal
channels for two operating bypasses cannot be restored to
OPERABLE status, the associated ESFAS channel may be
considered OPERABLE only if the operating bypass is not in
effect. Otherwise, the affected ESFAS channels must be
declared inoperable, as in Condition 8, and either the
operating bypass removed or the bypass removal channel
repaired. The restoration of one affected bypassed
automatic trip channel must be completed prior to the next
CHANNEL FUNCTIONAL TEST or the plant must shut down per
LCO 3.0.3, as explained in Condition B. Completion Times
are consistent with Condition B.

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

ACTIONS
(continued) E. 1 and E.2

If the Required Actions and associated Completion Times of
Condition A, B, C, or D cannot be met, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the requi red plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.3.5.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between instrument channels could be an indication of
excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect
gross channel failure; thus. it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria. it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.5. 1 (continued)

The Frequency, about once every shift, is based on operating
experience that demonstrates channel failure is rare. Since
the probability of two random failures in redundant channels
in any 12 hour period is low, the CHANNEL CHECK minimizes
the chance of loss of protective function due to fai lure of
redundant channels. The CHANNEL CHECK supplements less
formal, but more frequent, checks of channel OPERABILITY
during normal operational use of displays associated with
the LCO requi red channels.

SR 3.3.5.2

A CHANNEL FUNCTIONAL TEST is performed every 92 days to
ensure the entire channel will perform its intended function
when needed.

The CHANNEL FUNCTIONAL TEST is part of an overlapping test
sequence similar to that employed in the RPS. This
sequence, consisting of SR 3.3.5.2, SR 3.3.6. 1. and
SR 3.3.6.2. tests the entire ESFAS from the bistable input
through the actuation of the individual subgroup relays.
These overlapping tests are described in Reference 1.
SR 3.3.5.2 and SR 3.3.6. 1 are normally performed together
and in conjunction with ESFAS testing. SR 3.3.6.2 verifies
that the subgroup relays are capable of actuating their
respective ESF components when de-energized.

These tests verify that the ESFAS is capable of performing
its intended function, from bistable input through the
actuated components. SRs 3.3.6.1 and 3.3.6.2 are addressed
in LCO 3.3.6. SR 3.3.5 ' includes bistable tests.

A test signal is superimposed on the input in one channel at
a time to verify that the bistable trips within the
specified tolerance around the setpoint. This is done with
the affected RPS trip channel bypassed. Any setpoint
adjustment shall be consistent with the assumptions of the
current plant specific setpoint analysis.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.5.2 (continued)

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
surveillance interval extension analysis. The requirements
for this review are outlined in Reference 9.

SR 3.3.5.3

CHANNEL CALIBRATION is a complete check of the instrument
channel including the detector and the bypass removal
functions. The Surveillance verifies that the channel
responds to a measured parameter within the necessary range
and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drift between successive
calibrations to ensure that the channel remains operational
between successive surveillances. CHANNEL CALIBRATIONS must
be performed consistent with the plant specific setpoint
analysis,

The as found and as left values must also be recorded and
reviewed for consistency with the assumptions of the
surveillance interval extension analysis. The requirements
for this review are outlined in Reference 9.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential f'r an unplanned transient if the
Surveillance were performed with the reactor at power.

SR 3.3.5.4

This Surveillance ensures that the train actuation response
times are within the maximum values assumed in the safety
analyses.

Response time testing acceptance criteria are included in
Reference 8.

ESF RESPONSE TIME tests are conducted on a STAGGERED TEST
BASIS of once every 18 months. The 18 month Frequency is
consistent with the typical industry refueling cycle and is
based upon plant operating experience, which shows that
random failures of instrumentation components causing
serious response time degradation, but not channel failure,
are infrequent occurrences.

(continued)
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ESFAS Instrumentation
B 3.3.5

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

REFERENCES

SR 3.3.5.5

SR 3.3.5.5 is a CHANNEL FUNCTIONAL TEST similar to
SR 3.3.5.2, except SR 3.3.5.5 is performed within 92 days
prior to star tup and is only applicable to operating bypass
functions. Since the Pressurizer Pressure —Low operating
bypass is identical for both the RPS and ESFAS, this is the
same Surveillance performed for the RPS in SR 3.3. 1. 13.

The CHANNEL FUNCTIONAL TEST for proper operation of the
operating bypass permissives is critical during plant
heatups because the bypasses may be in place prior to
entering MODE 3 but must be removed at the appropriate
points during plant startup to enable the ESFAS Function.
Consequently. just prior to startup is the appropriate time
to verify operating bypass function OPERABILITY. Once the
operating bypasses are removed, the bypasses must not fail
in such a way that the associated ESFAS Function is
inappropriately bypassed. This feature is verified by
SR 3.3.5.2.

The allowance to conduct this test with 92 days of startup
is based on the reliability analysis presented in topical
report CEN-327, "RPS/ESFAS Extended Test Interval
Evaluation" (Ref. 9).

1. UFSAR, Section 7.3.

2. 10 CFR 50. Appendix A.

3. NRC Safety Evaluation Report, July 15, 1994

4. IEEE Standard 279-1971.

5. UFSAR, Chapter 15.

6. 10 CFR 50.49.

7. "Calculation of Trip Setpoint Valves Plant Protection
System". CEN-286(v). or Calculation 13-JC-SG-203 f'r
the Low Steam Generator Pressure Trip Function.

8. UFSAR, Section 7.2.

9. CEN-327, May 1986, including Supplement 1, March 1989,
and Calculation 13-JC-SB-200.
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ESFAS Logic and Manual Trip
B 3.3.6

B 3.3 INSTRUMENTATION

B 3.3.6 Engineered Safety Features Actuation System (ESFAS) Logic and
Manual Trip

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based upon the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary during anticipated operational
occurrences (AOOs) and ensures acceptable consequences
during

accidents'he

ESFAS contains devices and circuitry that generate the
following signals when monitored yar iables reach levels that
are indicative of conditions requiring protective action:

1. Safety Injection Actuation Signal (SIAS);

2. Containment Isolation Actuation Signal (CIAS);

3. Recirculation Actuation Signal (RAS);

4. Containment Spray Actuation Signal (CSAS):

5. Main Steam Isolation Signal (MSIS);

6. Auxiliary Feedwater Actuation Signal SG gl (AFAS-1);
and

7. Auxiliary Feedwater Actuation Signal SG g2 (AFAS-2).

Equipment actuated by each of the above signals is
identified in the UFSAR (Ref. 1).

Each of the above ESFAS instrumentation systems is segmented
into three interconnected modules. These modules are:

~ Measurement channels;

~ Bistable trip units; and

~ ESFAS Logic:

(continued)
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ESFAS Logic and Manual Trip
8 3.3.6

BASES

BACKGROUND

(continued)
Matrix Logic,
Initiation Logic (trip paths), and
Actuation Logic.

This LCO addresses ESFAS Logic. Bistables and measurement
channels are addressed in LCO 3.3.5, "Engineered Safety
Features Actuation System (ESFAS) Instrumentation."

The role of the measurement channels and bistables is
described in LCO 3.3.5. The role of the ESFAS Logic is
described below.

ESFAS Lo ic

The ESFAS Logic, consisting of Matrix, Initiation and
Actuation Logic, employs a scheme that provides an ESF
actuation of both trains when bistables in any two of'he
four channels sense the same input parameter trip. This is
called a two-out-of-four trip logic.

Bistable relay contact outputs from the four channels are
configured into six Matrix Logics. Each Matrix Logic checks
for a coincident trip in the same parameter in two bistable
channels. The matrices are designated the AB. AC, AD, BC,
BD, and CD matrices. to reflect the bistable channels being
monitored. Each Matrix Logic contains four normally
energized matrix relays. When a coincidence is detected in
the two channels being monitored by the Matrix Logic, all
four matrix relays de-energize.

The matrix relay contacts are arranged into trip paths, with
one relay contact from each matrix relay in each of the four
trip paths. Each trip path controls two initiation relays.
Each of the two initiation relays in each trip path controls
contacts in the Actuation Logic for one train of ESF.

Each of the two channels of Actuation Logic. mounted in the
Auxiliary Relay Cabinets (ARCs), is responsible f'r
actuating one train of ESF equipment. Each ESF Function has
separate Actuation Logic in each ARC.

The contacts from the Initiation Logic are configured in a
selective two-out-of-four logic in the Actuation Logic,
similar to the configuration employed by the RPS in the
RTCBs. This logic controls ARC mounted subgroup relays,

(continued)
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ESFAS Logic and Manual Trip
B 3.3.6

BASES

BACKGROUND ~ESFAS I i t ti d)

which are normally energized. Contacts from these relays.
when de-energized. actuate specific ESF equipment.

When a coincidence occurs in two ESFAS channels. all four
matrix relays in the affected matrix will de-energize.
This, in turn. will de-energize all eight initiation relays,
four used in each Actuation Logic.

Matrix Logic refers to the matrix power supplies, trip
channel bypass contacts and interconnecting matrix wiring
between bistable relay cards. up to but not including the
matrix relays. Matrix contacts on the bistable relay cards
are excluded from the Matrix Logic definition, since they
are addressed as part of the measurement channel.

Initiation Logic consists of the trip path power source,
matrix relays and their associated contacts, all
interconnecting wiring. and the initiation relays.

Actuation Logic consists of all circuitry housed within the
ARCs used to actuate the ESF Function, excluding the
subgroup relays. and interconnecting wiring to the
initiation relay contacts mounted in the PPS cabinet.

(continued)
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BACKGROUND ~ESFA5 I ( t d)

The subgroup relays are actuated by the ESFAS Logic. Each
ESFAS Function typically employs several subgroup relays,
with each subgroup relay responsible for actuating one or
more components in the ESFAS Function. Subgroup relays and
their contacts are considered part of the actuated equipment
and are addr essed under the applicable LCO for this
equipment.

It is possible to change the two-out-of-four ESFAS Logic to
two-out-of-three logic for a given input parameter in one
channel at a time by trip channel bypassing select portions
of the Matrix Logic. Trip channel bypassing a bistable
effectively shorts the bistable relay contacts in the three
matrices associated with that channel. Thus, the bistables
will function normally, producing normal trip indication and
annunciation. but ESFAS actuation will not occur since the
bypassed channel is effectively removed from the coincidence
logic. Trip channel bypassing can be simultaneously
performed on any number of parameters in any number of
channels. providing each parameter is bypassed in only one
channel at a time. An inter lock prevents simultaneous trip
channel bypassing of the same parameter in more than one
channel. Trip channel bypassing is normally employed during
maintenance or testing. Trip channel bypassing is addressed
in LCO 3.3.5.

Manual ESFAS initiation capability is provided to permit the
operator to manually actuate an ESF System when necessary.

Four handswitches (located in the control room) for each ESF
Function are provided. and each handswitch actuates both
trains. Each Manual Trip handswitch opens one trip path,
de-energizing one set of two initiation relays, one
affecting each train of ESF. Initiation relay contacts are
arranged in a selective two-out-of-four configuration in the
Actuation Logic. Operating either handswitch in both Trip
Legs will result in an ESFAS Actuation. This arrangement
ensures that Manual Actuation will not be prevented in the
event of a single random failure. Each handswitch is
designated a single channel in this LCO.

PALO VERDE UNITS 1.2,3 B 3.3.6-4
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APPLICABLE
SAFETY ANALYSES

Each of the analyzed accidents can be detected by one or
more ESFAS Functions. One of the ESFAS Functions is the

rimary actuation signal for that accident. An ESFAS
unction may be the primary actuation signal for more than

one type of accident. An ESFAS Function may also be a
secondary. or backup, actuation signal for one or more other
accidents.

ESFAS Functions are as follows:

1. Safet In 'ection Actuation Si nal

SIAS ensures acceptable consequences during large
break loss of coolant accidents (LOCAs), small break
LOCAs, control element assembly ejection accidents,
and main steam line breaks (HSLBs) inside containment.
To provide the required protection, either a high
containment pressure or a low pressurizer pressure
signal will initiate SIAS. SIAS initiates the
Emergency Core Cooling Systems (ECCS) and performs
several other Functions, such as initiating control
room isolation, and starting the diesel generators.

2. Containment Isolation Actuation Si nal

CIAS ensures acceptable mitigating actions during
large and small break LOCAs and during HSLBs either
inside or outside containment and feedwater line
breaks (FWLBs) inside containment. CIAS is initiated
by low pressurizer pressure or high containment
pressure.

3. Recirculation Actuation Si nal

At the end of the injection phase of a LOCA, the
Refueling Water Tank (RWT) will be nearly empty.
Continued cooling must be provided by the ECCS to
remove decay heat. The source of water for the ECCS
pumps is automatically switched to the containment
recirculation sump. Switchover from RWT to
containment sump must occur before the RWT empties to
prevent damage to the ECCS pumps and a loss of core
cooling capability. For similar reasons, switchover
must not occur before there is sufficient water in the
containment sump to support pump suction.

(continued)
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APPLICABLE
SAFETY ANALYSES

Recirculation Actuation Si nal (continued)

Furthermore, early switchover must not occur to ensure
sufficient borated water is injected from the RWT to
ensure the reactor remains shut down in the
recirculation mode. An RWT Level - Low signal initiates
the RAS.

Containment S ra Actuation Si nal

CSAS actuates containment spray. preventing
containment overpressurization during large break
LOCAs, small break LOCAs, and HSLBs or FWLBs inside
containment. CSAS is initiated by high high
containment pressure.

5. Main Steam Isolation Si nal

HSIS ensures acceptable consequences during an MSLB or
FWLB (between the steam generator and the main
feedwater check valve) either inside or outside
containment. HSIS isolates both steam generators if
either generator indicates a low pressure condition or
a high level condition or if a high containment
pressure condition exists. This prevents an excessive
rate of heat extraction and subsequent cooldown of the
RCS during these events.

6, 7. Auxi liar Feedwater Actuation Si nal

AFAS consists of two Steam Generator (SG) specific
signals AFAS-1 and AFAS-2. AFAS-1 initiates auxiliary
feed to SG g1. and AFAS-2 initiates auxiliary feed to
SG g2.

AFAS maintains a steam generator heat sink during a
steam generator tube rupture event and an MSLB or FWLB
event either inside or outside containment.

Low steam generator water level initiates auxiliary
feed to the aff'ected steam generator, providing the
generator is not identified (by the rupture detection
circuitry) as faulted (an HSLB or FWLB).

(continued)
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BASES

APPLICABLE 6, 7. Auxiliar Feedwater Actuation Si nal (continued)
SAFETY ANALYSES

AFAS logic includes steam generator specific inputs
i'rom the SG Pressure Difference-Kigh (SG gl > SG g2
or SG g2 > SG gl, bistable comparators) to determineif a fault in either generator has occurred.

Not feeding a faulted generator prevents containment
overpressurization during the analyzed events.

The ESFAS satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The LCO on the ESFAS Logic channels ensures that each of
the following requirements are met:

~ An ESFAS Actuation Signal will be initiated when
necessary;

~ The required protection system coincidence logic is
maintained (minimum two-out-of-three, normal
two-out-of-four); and

~ Sufficient redundancy is maintained to permit a
channel to be out of service for testing or
maintenance.

Failures of individual bistable relays and their contacts
are addressed in LCO 3.3.5. This Specification addresses
failures of the Matrix Logic not addressed in the above,
such as the failure of matrix relay power supplies or the
failure of the trip channel bypass contact in the bypass
condition.

A Matrix Logis is considered inoperable if a coincident
trip in the same Function in the two OPERABLE channels
monitored by the Matrix Logic will not remove power from
the coils of all four Matrix relays. The OPERABILITY of
the Matrix Logic is not affected by inoperable measurement
channels.

Loss of a single vital bus will de-energize one of the two
power supplies in each of the three matrices. This will
result in two trip path contacts opening in each ESFAS
Actuation Logic channel: however. the remaining two
contacts in each ESFAS Actuation Logic channel will remain

(continued)
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BASES

closed, preventing an ESFAS Actuation. For the purposes of
this LCO, de-energizing up to three matrix power supplies
due to a single failure is to be treated as a single
channel failure, providing the affected matrix relays
de-energize as designed, opening the affected trip path
contacts in each ESFAS Actuation Logic channel.

Each of the four Initiation Logic channels controls two
Initiation relays. each Initiation relay opens a contact in
its Actuation Logic channel if any of the six coincidence
matricies de-energize their associated matrix relays. They
thus form a logical OR function. Each Initiation Logic
channel has its own power supply and is independent of the
others. An Initiation Logic channel includes the matrix
relay through to the Initiation relay contacts, and the
interconnecting wiring to the Actuation Logic channels.

An Initiation Logic is considered inoperable if the
contacts on both Initiation relays will not operate when
power is removed from the coils of any of'he six matrix
relays in the trip path.

It is possible for two Initiation Logic channels affecting
the same trip leg to de-energize if a matrix power supply
or vital instrument bus fails. This wi 11 result in opening
two contacts in each of the ESFAS Actuation Logic channels.

An Actuation Logic channel is inoperable if a selectivetwo-out-of-four trip signal is received from the Initiation
Logic for any ESFAS Function, and power is not removed from
the coils of all of the subgroup relays actuated by that
function.

The requirements for each Function are listed below. The
reasons for the applicable MODES for each Function are
addressed under APPLICABILITY.

1. Safet In ection Actuation Si nal

Automatic SIAS- occurs in Pressurizer Pressure - Low or
Containment Pressure-High and is explained in
Bases 3.3.5.

~M1 T i
This LCO requires four channels of SIAS Manual
Trip to be OPERABLE in MODES l. 2, 3, and 4.

(continued)
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LCO
(continued)

C.

Matrix Lo ic

This LCO requires six channels of SIAS Matrix
Logic to be OPERABLE in MODES 1, 2 and 3.

Initiation Lo ic

This LCO requires four channels of SIAS
Initiation Logic to be OPERABLE in MODES 1, 2.
3, and 4.

A~tti t
This LCO requires two channels of'IAS Actuation
Logic to be OPERABLE in MODES 1, 2, 3, and 4.

2. Containment Isolation Actuation Si nal

The SIAS and CIAS are actuated on Pressurizer
Pressure —Low or Containment Pressure —High. the SIAS
and CIAS share the same input channels. bistables, and
matrices and matrix relays. The remainder of the
initiation channels, the manual channels, and the
Actuation Logic are separate. Since their
applicability is also the same, they have identical
actions.

a.

C.

Manual Tri

This LCO requires four channels of CIAS Manual
Trip to be OPERABLE in MODES 1. 2. 3, and 4.

~IAt I t
This LCO requires six channels of CIAS Matrix
Logic to be OPERABLE in MODES 1. 2, and 3.

Initiation Lo ic

This LCO requires four channels of CIAS
Initiation Logic to be OPERABLE in MODES 1, 2,
3, and 4.

Actuation Lo ic

This LCO requires two channels of CIAS Actuation
Logic to be OPERABLE in MODES 1, 2, 3, and 4.

(continued)
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LCO
(continued)

3. Recirculation Actuation Si nal

M~IT I

This LCO requires four channels of RAS Manual
Trip to be OPERABLE in MODES 1, 2, 3, and 4.

M~lt I 1

This LCO requires six channels of RAS Matrix
Logic to be OPERABLE in MODES 1. 2. and 3.

Initiation Lo ic

This LCO requires four channels of RAS
Initiation Logic to be OPERABLE in MODES 1, 2,
3, and 4 ~

Actuation Lo ic

This LCO requires two channels of RAS Actuation
Logic to be OPERABLE in MODES 1, 2, 3, and 4.

4. Containment S ra Actuation Si nal

Manual Tri

This LCO requires four channels of CSAS Manual
Trip to be OPERABLE in MODES 1, 2. and 3.

~tt I I-

This LCO requires six channels of CSAS Matrix
Logic to be OPERABLE in MODES 1, 2. and 3.

Initiation Lo ic

This LCO requi res four channels of CSAS
Initiation Logic to be OPERABLE in MODES 1, 2,
and 3.

~tt tl I-

This LCO requires two channels of CSAS Actuation
Logic to be OPERABLE in MODES 1, 2, and 3.

(continued)
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LCO
(continued) 5. Hain Steam Isolation Si nal

a. Manual Tr i

This LCO requires four channels of HSIS Hanual
Trip to be OPERABLE in MODES 1, 2 and 3, except
when all associated valves are closed.

Matrix Lo ic

This LCO requires six channels of HSIS Matrix
Logic to be OPERABLE in MODES 1, 2 and 3. except
when all associated valves are closed.

Initiation Lo ic

This LCO requires four channels of MSIS
Initiation Logic to be OPERABLE in MODES 1, 2
and 3, except when all associated valves are
closed.

Actuation Lo ic

This LCO requi res two channels of MSIS Actuation
Logic to be OPERABLE in NODES 1, 2 and 3, except
when all associated valves are closed.

6. Auxiliar Feedwater Actuation Si nal SG 1 AFAS-1

AFAS-1 is initiated either by a low steam generator
level coincident with no differential pressure trip
present or by a low steam generator level coincident
with a differential pressure between the two
generators with the kigher pressure in SG Pl.

The steam generator secondary differential pressure is
used, as an input of the AFAS logic where it is used
to determine if a generator is intact. The AFAS logic
inhibits feeding a steam generator if the pressure in
that steam generator is less than the Steam Generator
Pressure Difference (SGPD) —High setpoint pressure.

(continued)
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LCO 6. Auxiliar Feedwater Actuation Si nal SG 1 AFAS-1
(continued)

The setpoint is high enough to allow for small
ressure differences and normal instrumentation errors
etween the steam generator channels during normal

operation.

~IT 111

This LCO requires four channels of Manual Trip
to be OPERABLE in MODES 1. 2, and 3.

Matrix Lo ic

This LCO requi res six channels of Matrix Logic
to be OPERABLE in MODES 1. 2, and 3.

Initiation Lo ic

This LCO requi res four channels of Initiation
Logic to be OPERABLE in MODES 1, 2 ~ and 3.

Actuation Lo ic

This LCO requires two channels of Actuation
Logic to be OPERABLE in MODES l. 2, and 3.

7. Auxi liar Feedwater Actuation Si nal SG 2 AFAS-2

AFAS-2 is initiated either by a low steam generator
level coincident with no differential pressure trip
present or by a low steam generator level coincident
with a differential pressure between the two
generators with the higher pressure in SG g2.

The steam generator secondary differential pressure is
used. as an input of the AFAS Logic where it is used
to determine if a generator is intact. The AFAS Logic
inhibits feeding a steam generator if the pressure in
that steam generator is less than the SGPD- High
setpoint pressure.

(continued)
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LCO
(continued)

7. Auxiliar Feedwater Actuation Si nal SG 2 AFAS-2

The setpoint is high enough to allow for small
ressure differences and normal instrumentation errors
etween the steam generator channels during normal

operation.

~MI t I

This LCO requires four channels of Manual Trip
to be OPERABLE in MODES 1, 2, and 3.

M~ti I-

This LCO requires six channels of'atrix Logic
to be OPERABLE in MODES 1, 2, and 3.

Initiation Lo ic

This LCO requires four channels of'nitiation
Logic to be OPERABLE in MODES 1, 2, and 3.

~tt tt I-

This LCO requires two channels of Actuation
Logic to be OPERABLE in HODES 1, 2, and 3.

APPLICABILITY In NODES 1. 2 and 3, there is sufficient energy in the
primary and secondary systems=to warrant automatic ESF
System responses to:

~ Close the main steam isolation valves to preclude a
positive reactivity addition;

~ Actuate auxiliary feedwater to preclude the loss of
the steam generators as a heat sink (in the event the
normal feedwater system is not available);

~ Actuate ESF systems to prevent or limit the release of
fission product radioactivity to the environment by
isolating containment and limiting the containment
pressure from exceeding the containment design
pressure during a design basis LOCA or HSLB; and

(continued)
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APPLICABILITY
(continued)

~ Actuate ESF systems to ensure sufficient borated water
inventory to permit adequate core cooling and
reactivity control during a design basis LOCA or MSLB
accident.

In MODES 4, 5, and 6, automatic actuation of these
Functions is not required because adequate time is
available to evaluate plant conditions and respond by
manually operating the ESF components if required.

ESFAS Manual Trip capability is required in MODE 4 for
SIAS, CIAS, and RAS even though automatic actuation is not
required. Because of the large number of components
actuated by these Functions, ESFAS actuation is simplified
by the use of the Manual Trip.

CSAS, HSIS. and AFAS have relatively few components, which
can be actuated individually if required in MODE 4, and the
systems may be disabled or reconfigured, making system
level Manual Trip impossible and unnecessary.

The ESFAS logic must be OPERABLE in the same MODES as the
automatic and Manual Trip. In MODE 4, only the portion of
the ESFAS logic responsible for the requi red Manual Trip
must be OPERABLE.

In MODES 5 and 6, the systems initiated by ESFAS are either
reconfigured or disabled for shutdown cooling operation.
Accidents in these MODES are slow to develop and would be
mitigated by manual operation of individual components.

PALO VERDE UNITS 1.2.3 B 3 ~ 3.6-14
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ACTIONS When the number of inoperable channels in a trip Function
exceeds those specified in any related Condition associated
with the same trip Function. then the plant is outside the
safety analysis. Therefore, LCO 3.0.3 should be entered
immediately. if applicable in the current MODE of
operation.

A Note has been added to the ACTIONS to clarify the
application of the Completion Time rules. The Conditions
of this Specification may be entered independently f'r each
Function. The Completion Time for the inoperable channel
of a Function will be tracked separately for each Function,
starting from the time the Condition was entered for that
Function.

A,l

Condition A applies if one Matrix Logic channel is
inoperable. Since matrix power supplies in a given matrix
(e.g., AB, BC, etc.) are common to all ESFAS Functions, a
single power supply failure may affect more than one
matrix.

Failures of individual bistables. their relays, and the
trip channel bypass relays and their contacts are
considered measurement channel fai lures. This section
describes failures of the Matrix Logic not addressed in the
above, such as the fai lure of matrix relay power supplies.
Loss of a single vital bus wi 11 de-energize one of the two
power supplies in each of three matrices. This wi11 result
in two initiation circuits de-energizing, reducing the
ESFAS Actuation Logic to a one-out-of-two logic in both
trains.

Condition A also applies when de-energizing up to three
matrix power supplies due to a single failure. such as loss
of a vital instrument bus. This is to be treated as a
single matrix channel failure, providing the affected
matrix relays de-energize as designed. Although each of
the six matrices within an ESFAS Function uses separate

= ower supplies'he matrices for the different ESFAS
unctions share power supplies. Thus. failure of' matrix

power supply may force entry into the Condition specified
for each of the affected ESFAS Functions.

(continued)
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ACTIONS A. 1 (continued)

The channel must be restored to OPERABLE status within
48 hours. This provides the operator with time to take
appropriate actions and still ensures that any risk
involved in operating with a failed channel is acceptable.
Operating experience has demonstrated that the probabilityof a random failure of a second Matrix Logic channel is low
during any given 48 hour period. If the channel cannot be
restored to OPERABLE status with 48 hours, Condition E is
entered.

B.1

Condition B applies to one Manual Trip or Initiation Logic
channel inoperable.

The channel must be restored to OPERABLE status within
48 hours. Operating experience has demonstrated that the
probability of a random fai lure in a second channel is low
during any given 48 hour period.

Failure of a single Initiation Logic channel may open one
contact affecting both Actuation Logic channels. For the
purposes of this Specification, the Actuation Logic is not
inoperable. This prevents the need to enter LCO 3.0.3 in
the event of an Initiation Logic channel failure. The
Actions differ from those involving one RPS manual channel
inoperable, because in the case of the RPS, opening RTCBs
can be easily performed and verified. Opening an
initiation relay contact is more difficult to verify, and
subsequent shorting of the contact is always possible.

C. 1 and C.2

Condition C applies to the failure of both Initiation Logic
channels affecting the same trip leg.

In this case, the Actuation Logic channels are not
inoperable, since they are in one-out-of-two logic and
capable of performing as requi red. This obviates the need
to enter LCO 3.0.3 in the event of a matrix or vital bus
power failure.

(continued)
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ACTIONS C.l and C.2 (continued)

Both Initiation Logic channels in the same trip leg will
de-energize if a matrix power supply or vital instrument
bus is lost. This will open the Actuation Logic contacts,
satisfying the Required Action to open at least one set of
contacts in the affected trip leg. Indefinite operation in
this condition is prohibited because of the difficulty of
ensuring the contacts remain open under all conditions.
Thus. the channel must be restored to OPERABLE status
within 48 hours. This provides the operator with time to
take appropriate actions and still ensures that any risk
involved in operating with a failed channel is acceptable.
Operating experience has demonstrated that the probability
of a random failure of a second channel is low during any
given 48 hour period. If the channel cannot be restored to
OPERABLE status with 48 hours, Condition E is entered.

Of greater concern is the failure of the initiation circuit
in a nontrip condition, e.g., due to two initiation relay
failures. With one failed, there is still the redundant
contact in the trip leg of each Actuation Logic. With both
failed in a nontrip condition, the ESFAS Function is lost
in the affected train. To prevent this. immediate opening
of at least one contact in the affected trip leg is
requi red. If the requi red contact has not opened, as
indicated by annunciation or trip leg cur rent lamps, Manual
Trip of the affected trip leg contacts may be attempted.
Caution must be exercised, since operating the wrong ESFAS
handswitch may result in an ESFAS actuation.

D.1

Condition D applies to Actuation Logic.

With one Actuation Logic channel inoperable, automatic
actuation of one train of ESF may be inhibited. The
remaining train provides adequate protection in the event
of Design Basis Accidents, but the single fai lure criterion
may be violated. For this reason operation in this
condition is restricted.

(continued)
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ACTIONS D. 1 (continued)

The channel must be restored to OPERABLE status within
48 hours. Operating experience has demonstrated that the
probability of a random failure in the Actuation Logic of
the second train is low during a given 48 hour period.

Failure of a single Initiation Logic channel, matrix
channel power supply, or vital instrument bus may open one
or both contacts in the same trip leg in both Actuation
Logic channels. For the purposes of this Specification,
the Actuation Logic is not inoperable. This obviates the
need to enter LCO 3.0.3 in the event of a vital bus,
matrix. or initiation channel failure.

Each Actuation Logic channel has two sets of redundant
power supplies. The power supplies in each set are powered
from different vital instrument buses. Failure of a single
power supply or a set of power supplies due to the loss of'

vital instrument bus. does not affect the operation of
the Actuation Logic because the redundant power supplies
can supply the full system load. For the purposes of this
specification, the Actuation Logic is not inoperable.

Required Action D. 1 is modified by a Note to indicate that
one channel of Actuation Logic may be bypassed for up to
1 hour for Surveillance. provided the other channel is
OPERABLE.

This allows performance of a PPS CHANNEL FUNCTIONAL TEST on
an OPERABLE ESFAS train without generating an ESFAS
actuation in the inoperable train.

E. 1 and E.2

If the Required Actions and associated Completion Times of
Conditions for CSAS, HSIS or AFAS cannot be met, the plant
must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at
least MODE 3 within 6 hours and to MODE 4 within 12 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

(continued)
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ACTIONS
(continued)

F.l and F.2

If the Required Actions and associated Completion Times for
SIAS, CIAS. or RAS are not met. the plant must be brought
to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. If the Required
Actions and associated Completion Times for SIAS. CIAS, or
RAS Matrix Logic are not met this Action may be exited when
the plant is brought to MODE 4 since the LCO does not apply
in MODE 4. The allowed Completion Times are reasonable,
based on operating experience. to reach the required plant
conditions from full power conditions in an order ly manner
and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.3.6.1

A CHANNEL FUNCTIONAL TEST is performed every 92 days to
ensure the enti re channel will perform its intended
function when needed.

The CHANNEL FUNCTIONAL TEST is part of an overlapping test
sequence similar to that employed in the RPS. This
sequence, consisting of SR 3.3.5.2, SR 3.3.6. 1, and
SR 3.3.6.2. tests the entire ESFAS from the bistable input
through the actuation of the individual subgroup relays.
These overlapping tests are described in Reference 1.
SR 3.3.5.2 and SR 3.3.6.1 are normally performed together
and in conjunction with ESFAS testing. SR 3.3.6.2 verifies
that the subgroup relays are capable of actuating their
respective ESF components when de-energized.

These tests verify that the ESFAS is capable of performing
its intended function, from bistable input through the
actuated components. SR 3.3.5.2 is addressed in LCO 3.3.5.
SR 3.3.6. 1 includes Matrix Logic tests and trip path
(Initiation Logic) tests, and Manual Actuation Tests.

(continued)

PALO VERDE UNITS 1,2,3 B 3.3.6-19 REVISION 0



C

0

II

,
f

I,

0
~ III



ESFAS Logic and Hanual Trip
8 3.3.6

BASES

SURVEILLANCE
REQUIREHENTS

(continued)

Hatrix Lo ic Tests

These tests are performed one matrix at a time. They
verify that a coincidence in the two input channels for
each function removes power to the matrix relays. During
testing, power is applied to the matrix relay test coils,
preventing the matrix relay contacts from assuming their
de-energized state. The Hatrix Logic tests will detect any
short circuits around the bistable contacts in the
coincidence logic, such as may be caused by faulty bistable
relay or trip channel bypass contacts.

Tri Path Initiation Lo ic Tests

These tests are similar to the Hatrix Logic tests, except
that test power is withheld from one matrix relay at a
time, allowing the initiation circuit to de-energize,
opening one contact in each Actuation Logic channel.

The initiation circuit lockout relay must be reset (except
for AFAS, which lacks initiation ci rcuit lockout relays)
prior to testing the other three initiation circuits, or an
ESFAS actuation may result.

Automatic Actuation Logic operation is verified during
Initiation Logic testing by verifying that current is
interrupted in each trip leg in the selective
two-out-of-four actuation circuit logic whenever the
initiation relay is de-energized. A Note is added to
indicate that testing of Actuation Logic shall include
verification of the proper operation of each initiation
relay.

(continued)
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ESFAS Logic and Manual Trip
8 3.3.6

BASES

SURVEILLANCE Tr i Path Initiation Lo ic Tests (continued)

During the Matrix Logic and Initiation Logic test. power is
applied to the Matrix relay test coils. The test coils
revent an actuation during testing by preventing the
atrix relay contacts in the Initiation Logic from changing

state during the test. This does not affect the
Operability of the Initiation Logic since only one of the
six logic combinations that are available to trip the
Initiation Logic are affected during the test because only
one Matrix Logic combination can be tested at any time.
The remaininq five matrix combinations available ensure
that a trip sn any three channels will de-energize all four
Initiation paths.

Manual Tri Tests

This test verifies that the manual trip handswitches are
capable of opening contacts in the Actuation Logic as
designed.

The Frequency of 92 days is based on the reliability
analysis presented in topical report CEN-327, "RPS/ESFAS
Extended Test Interval Evaluation" (Ref. 2).

SR 3.3.6.2

Individual ESFAS subgroup relays must also be tested, one
at a time to verify the individual ESFAS components will
actuate when required. Proper oper ation of the individual
subgroup relays is verified by de-energizing these relays
one at a time using an ARC mounted test circuit. Proper
operation of each component actuated by the individual
relays is thus verified without the need to actuate the
entire ESFAS function.

The 9 months Staggered Test Frequency is based on operating
experience and ensures individual relay problems can be
detected within this time frame. Considering the large
number of similar relays in the ARC, and the similarity in
their use, a large test sample can be assembled to verify
the validity of this Frequency. The actual justification

.is based on CEN-403, "ESFAS Subgroup Relay Test Interval
Extension (Ref. 3).

(continued)
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ESFAS Logic and Manual Trip
B 3.3.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.6.2 (continued)

Some components cannot be tested at power since their
actuation might lead to plant trip or equipment damage.
Reference 1 lists those relays exempt from testing at
power, with an explanation of the reason f'r each
exception. Relays not tested at power must be tested in
accordance with the Note to this SR.

REFERENCES 1. UFSAR. Section 7.3.

2. CEN-327. May 1986, including Supplement 1, March 1989,
and Calculation 13-JC-SB-200.

3. CEN-403, "ESFAS Subgroup Relay Test Interval
Extension".
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DG- LOVS
B 3.3.7

B 3. 3 INSTRUMENTATION

B 3.3.7 Diesel Generator (DG) -Loss of Voltage Star t (LOVS)

BASES

BACKGROUND The DGs provide a source of emergency power when offsite
power is either unavailable or insufficiently stable to
allow safe unit operation. Undervoltage protection will
generate a LOVS in the event a Loss of Voltage (LOV) or
Degraded Voltage (DV) condition occurs. There is one LOVS
for each 4.16 kV vital bus.

Four solid-state degraded voltage relays and four
undervoltage relays with inverse time characteristics are
provided on each 4.16 kV Class 1E instrument bus for the

urpose of detecting a sustained undervoltage condition or a
oss of bus voltage, respectively. The Loss Of Voltage

relays generate a LOVS if the voltage is below 70K f'r a
shor t time or below 78K for a longer time. The Degraded
Voltage relays generate a LOVs if voltage is below 90K for a
long time. The Balance of Plant Engineered Safety Features
Activation System (BOP ESFAS) Loss of Power/Load Shed
(LOP/LS) module receives inputs from the LOV and DV relays.
The LOP/LS module has four channels, each of the channels
has one LOV input and one DV input. If either a LOV or DV
signal is received in that channel, the channel trips. If
any 2 of the 4 channels trip. a signal is sent to the BOP
ESFAS Diesel Generator Start Signal (DGSS) module starting
the diesel. The LOVS initiated actions are described in
"Onsite Power Systems" (Ref. 1).

Tri Set pints and Allowable Values

The trip setpoints and Allowable Values are based on the
analytical limits presented in "Onsite Power Systems,"
Reference 1. The selection of these trip setpoints is such
that adequate protection is provided when all sensor and
processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties, and
instrument drift, Allowable Values specified in SR 3.3.7.3
are conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to
calculate the trip setpoints, including their explicit
uncertainties. is provided in Reference 3. The actual
nominal trip setpoint is normally still more

(continued)
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DG —LOVS
B 3.3.7

BASES

BACKGROUND Tri Set pints and Allowable Values (continued)

conservative than that required by the plant specific
setpoint calculations. If the measured trip setpoint does
not exceed the documented Surveillance acceptance criteria,
the undervoltage relay is considered OPERABLE.

Setpoints in accordance with the Allowable Values will
ensure that the consequences of accidents wi 11 be
acceptable, providing the plant is operated from within the
LCOs at the onset of the accident and the equipment
functions as designed.

The undervoltage protection scheme has been designed to
protect the plant from spurious trips caused by the offsite
power source. A complete loss of offsite power will result
in approximately a 2 second delay in LOVS actuation. The DG
starts and is available to accept loads within a 10 second
time interval on the Engineered Safety Features Actuation
System (ESFAS) or LOVS. Emergency power is established
within the maximum time delay assumed for each event
analyzed in the accident analysis (Ref. 2).

Since there are four protective channels in a
two-out-of-four trip logic for each division of the 4. 16 kV
power supply, no single sensor failure will cause or prevent
protective system actuation.

APPLICABLE The DG —LOVS is required for Engineered Safety Features
SAFETY ANALYSES (ESF) systems to function in any accident with a loss of

offsite power. Its design basis is that of the ESFAS.

(continued)
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DG- LOVS
B 3.3.7

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Accident analyses credit the loading of the DG based on a
loss of offsite power during a loss of coolant accident.
The actual DG start has historically been associated with
the ESFAS actuation. The diesel loading has been included
in the delay time associated with each safety system
component requiring DG supplied power following a loss of
offsite power. The analysis assumes a nonmechanistic DG
loading, which does not explicitly account for each
individual component of the loss of power detection and
subsequent actions. This delay time includes contributions
from the DG start, DG loading, and Safety Injection System
component actuation. The response of the DG to a loss of
power must be demonstrated to fall within this analysis
response time when including the contributions of all
portions of the delay.

The required channels of LOVS, in conjunction with the ESF
systems powered from the DGs, provide plant protection in
the event of any of the analyzed accidents discussed in
Reference 2, in which a loss of offsite power is assumed.
LOVS channels are required to meet the redundancy and
testability requirements of GDC 21 in 10 CFR 50, Appendix A
(Ref'. 4).

The delay times assumed in the safety analysis for the ESF
equipment include the 10 second DG start delay and the
appropriate sequencing delay. if'pplicable. The response
times for ESFAS actuated equipment in LCO 3.3.5, "Engineered
Safety Features Actuation System (ESFAS) Instrumentation,"
include the appropriate DG loading and sequencing delay.

The DG - LOVS channels satisfy Criterion 3 of 10 CFR
50.36(C)(2)(ii).

LCO The LCO for the LOVS requires that four channels per bus of
LOVS instrumentation be OPERABLE in MODES 1, 2. 3, and 4 and
when the associated DG is required to be OPERABLE by
LCO 3.8.2, "AC Sources -Shutdown." The LOVS supports safety
systems associated with the ESFAS ~ In MODES 5 and 6. the
four channels must be OPERABLE whenever the associated DG is
required to be OPERABLE to ensure that the automatic start
of the DG is available when needed.

(continued)
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DG-LOVS
B 3.3.7

BASES

LCO
(continued)

Actions allow maintenance (trip channel) bypass of
individual channels.

Loss of LOVS Function could result in the delay of safety
system initiation when required. This could lead to
unacceptable consequences during accidents. During the loss
of offsite power. which is an anticipated operational
occurrence, the DG powers the motor driven auxiliary
feedwater pumps. Failure of these pumps to start would
leave only the one turbine. driven pump as well as an
increased potential f'r a loss of decay heat removal through
the secondary system.

Only Allowable Values are specified for each Function in the
LCO. Nominal trip setpoints are specified in the plant
specific setpoint calculations. The nominal setpoints are
selected to ensure that the setpoint measured by CHANNEL
FUNCTIONAL TESTS does not exceed the Allowable Value if the
bistable is performing as required. Operation with a trip
setpoint less conservative than the nominal trip setpoint,
but within the Allowable Value. is acceptable, provided that
oper ation and testing is consistent with the assumptions of
the plant specific setpoint calculation. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value.

APPLICABILITY The DG- LOVS actuation Function is required in HODES 1, 2,
3, and 4 because ESF Functions are designed to provide
protection in these HODES. Actuation in HODE 5 or 6 is
requi red whenever the required DG must be OPERABLE, so thatit can perform its function on a loss of power or degraded
power to the vital bus.

PALO VERDE UNITS 1,2.3 B 3.3.7-4
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DG —LOVS
8 3.3.7

BASES

ACTIONS A LOVS channel is inoperable when it does not satisfy the
OPERABILITY criteria for the channel's function. The most
common cause of channel inoperability is outright failure or
drift of the bistable or process module sufficient to exceed
the tolerance allowed by the plant specific setpoint
analysis. Typically. the drift is found to be small and
results in a delay of actuation rather than a total loss of
function. Determination of setpoint drift is generally made
during the performance of a CHANNEL FUNCTIONAL TEST when the
instrument is set up for adjustment to bring it within
specification. If the actual trip setpoint is not within
the Allowable Value, the channel is inope'rable and the
appropriate Conditions must be entered.

In the event a channel's trip setpoint is found
nonconservative with respect to the Allowable Value, or the
channel is found inoperable, then all affected Functions
provided by that channel must be declared inoperable and the
LCO Condition entered. The required channels are specified
on a per DG basis.

A 1 and A 2

Condition A applies if one channel per DG bus is inoperable.

If the channel cannot be restored to OPERABLE status, the
affected channel should either be bypassed or tripped within
1 hour (Required Action A. 1).

(continued)
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DG- LOVS
B 3.3.7

BASES

ACTIONS A. 1 and A.2 (continued)

Placing this channel in either Condition ensures that logic
is in a known configuration. In trip, the LOVS Logic is
one-out-of-three. In bypass, the LOVS Logic is
two-out-of-three. The 1 hour Completion Time is sufficient
to perform these Required Actions.

Once Required Action A. 1 has been complied with. Required
Action A.2 allows prior to entering MODE 2 following the
next MODE 5 entry to repair the inoperable channel. If the
channel cannot be restored to OPERABLE status, the plant
cannot enter MODE 2 following the next MODE 5 entry. The
time allowed to repair or trip the channel is reasonable to
repair the affected channel while ensuring that the risk
involved in operating with the inoperable channel is
acceptable. The prior to entering HODE 2 following the next
MODE 5 entry Completion Time is based on adequate channel
independence, which allows a two-out-of-three channel
operation since no single failure will cause or prevent a
system actuation.

B.l and B.2

Condition B applies if two channels per DG bus are
inoperable.

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable. The Note was added to allow
the changing of MODES even though two channels are
inoperable, with one channel bypassed and one tripped. In
this configuration. the protection system is in a
one-out-of-two logic, which is adequate to ensure that no
random fai lure will prevent protection system operation.

If the channel cannot be placed in bypass or trip within
1 hour, the Conditions and Required Actions for the
associated DG made inoperable by DG- LOVS instrumentation
are required to be entered. Alternatively, one affected
channel is required to be bypassed and the other is tripped,
in accordance with Required Action B.2. This places the
Function in one-out-of-two logic. The 1 hour Completion
Time is sufficient to perform the Required Actions.

(continued)
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DG- LOVS
8 3.3.7

BASES

ACTIONS B. 1 and B.2 (continued)

One of the two inoperable channels will need to be restored
to OPERABLE status prior to the next required CHANNEL
FUNCTIONAL TEST because channel surveillance testing on an
OPERABLE channel requires that the OPERABLE channel be
placed in bypass. However, it is not permitted to bypass
more than one DG-LOVS channel. and placing a second channel
in trip will result in a loss of voltage diesel start
signal.

After one channel is restored to OPERABLE status, the
provisions of Condition A still apply to the remaining
inoperable channel.

C.1

Condition C. 1 applies when more than two channels on a
single bus are inoperable.

Required Action C. 1 requires all but two channels to be
restored to OPERABLE status within 1 hour. With more than
two channels inoperable, the logic is not capable of
providing the DG - LOVS signal for valid Loss of Voltage or
degraded voltage condition. The 1 hour Completion Time is
reasonable to evaluate and take action to correct the
degraded condition in an orderly manner and takes into
account the low probability of'n event requiring LOVS
occurring during this interval.

D.1

Condition D. 1 applies if the Required Actions and associated
Completion Times are not met.

Required Action D.1 ensures that Required Actions for the
affected DG inoperabi lities are initiated. Depending upon
plant NODE. the ACTIONS specified in LCO 3.8. 1, "AC
Sources -Operating," or LCO 3.8.2 are requi red immediately.

(continued)
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DG- LOVS
B 3.3.7

BASES

SURVEILLANCE
REQUIREMENTS

The following SRs apply to each DG- LOVS Function.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross fai lure of instrumentation has not occurred. A
CHANNEL CHECK is normally a qualitative assessment, by
observation, of channel behavior during operation. This
determination shall include, where possible, comparison of
the channel indication and status to other indications or
status derived from independent instrument channels
measuring the same parameter . A CHANNEL CHECK consists of
verifying all relay status lights on the control board arelit. CHANNEL CHECK will detect gross channel failure: thus,it is key to verifying that the instrumentation continues to
operate properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff'. If
the channels are within the criteria. it is an indication
that the channels are OPERABLE.

The Frequency. about once every shift, is based upon
operating experience that demonstrates channel failure is
rare. Since the probability of two random failures in
redundant channels in any 12 hour period is extremely low,
the CHANNEL CHECK minimizes the chance of loss of',protective
function due to failure of redundant channels. The CHANNEL
CHECK supplements less formal. but more frequent, checks of
channel OPERABILITY during normal operational use of the
displays associated with the LCO requi red channels.

SR 3.3.7.2

A CHANNEL FUNCTIONAL TEST is perf'ormed every 18 months to
ensure that the entire channel will perform its intended
function when needed.

The Frequency of 18 months is based on plant operating
experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 18 months Frequency is a rare event.
Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint analysis.

(continued)
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DG —LOVS
B 3.3.7

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.7.2 (continued)

The as found and as left values must also be recorded and
reviewed for consistency.

SR 3.3.7.3

SR 3.3.7.3 is the performance of a CHANNEL CALIBRATION every
18 months. The CHANNEL CALIBRATION verifies the accuracy of
each component within the instrument channel. This includes
calibration of the Loss of Voltage and Degraded Voltage
relays and demonstrates that the equipment falls within the
specified operating characteristics defined by the
manufacturer. The Surveillance verifies that the channel
responds to a measured parameter within the necessary range
and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drift between successive
survei llances to ensure the instrument channel remains
operational. CHANNEL CALIBRATIONS must be performed
consistent with the plant specific setpoint analysis. Any
setpoint adjustment shall be consistent with the assumptions
of the current plant specific setpoint analysis.

The as found and as left values must also be recorded and
reviewed for consistency.

The setpoints. as well as the response to a Loss of Voltage
and Degraded Voltage test. shall include a single point
verification that the trip occurs within the requi red delay
time, as shown in Reference 1. The Frequency is based upon
the assumption of an 18 month calibration interval for the
determination of the magnitude of equipment drift in the
setpoint analysis.

REFERENCES l. UFSAR. Section 8.3

2. UFSAR, Chapter 15.

3. Controlled Dwg. Relay Setpoint Sheets.

4. 10 CFR 50. Appendix A. GDC 21.
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CPIAS
B 3.3.8

B 3.3 INSTRUMENTATION

B 3.3.8 Containment Purge Isolation Actuation Signal (CPIAS)

BASES

BACKGROUND This LCO encompasses the CPIAS, which is an instrumentation
channel that performs an actuation function required for
plant protection but is not otherwise included in LCO 3.3.6,
"Engineered Safety Features Actuation System (ESFAS) Logic
and Manual Trip," or LCO 3.3.7. "Diesel Generator (DG) - Loss
of Voltage Start (LOVS)."

The CPIAS provides protection from radioactive contamination
in the containment in the event a fuel assembly should be
severely damaged during handling. It also closes the purge
valves during plant operation in response to a Reactor
Coolant System (RCS) leak.

The CPIAS will detect any abnormal amounts of radioactive
material in the power access and refueling purge exhaust
ducts and will initiate purge valve closure to limit the
release of radioactivity to the environment. Both the power
access purge and refueling purge supply and exhaust valves
are closed on a CPIAS when a high radiation level in the
power access and refueling purge exhaust ducts is detected.

The CPIAS includes two independent, redundant logic
subsystems, including actuation trains. Each train employs
a Gamma (area) sensor.

If either sensor exceeds the trip setpoint, both of the
CPIAS trains will be actuated (one-out-of-two logic).

Each train actuates a separate series valve in the
containment purge supply and return lines. Either train
controls suff'icient equipment to perform the isolation

- function. These valves are also isolated on a Containment
Isolation Actuation Signal (CIAS).

(continued)
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CPIAS
B 3.3.8

BASES

BACKGROUND
(continued)

Tri Set pints and Allowable Values

Trip setpoints used in the bistables are based on the
analytical limits (Ref. 1). The selection of these trip
setpoints is such that adequate protection is provided when
all sensor and processing time delays are taken into
account. The trip setpoints are digitally generated by the
radiation monitors. These trips values are not subject to
drifts common to trips generated by analog type equipment.
The allowable value for this trip is therefore the same as
the Trip Setpoints.

Setpoints in accordance with the Allowable Value will ensure
that the consequences of Design Basis Accidents will be
acceptable, providing the plant is operated from within the
LCOs at the onset of the AOO or accident and the equipment
functions as designed.

APPLICABLE
SAFETY ANALYSES

The CPIAS is a backup to the CIAS Systems in NODES 1, 2, 3,
and 4 and wi 11 close the containment purge valves in the
event of high radiation levels resulting from a primary leak
in the containment.

The CPIAS is also required to close the containment purge
valves in the event of the fuel handling accident in
containment, as described in Reference 1. This accident is
a limiting case representing a class of accidents that might
involve radiation release in containment without CIAS
actuation. This minimizes the offsite consequences of
radiation accidents in containment. The CPIAS however, is
not required to function to ensure the offsite consequences
of radiation accidents in containment are within 10 CFR 100
limits (Ref. 2) as described in the Safety Analysis
(Ref. 1).

The CPIAS satisfies the requirements of Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

PALO VERDE UNITS 1.2,3 B 3.3.8-2
(continued)
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CPIAS
B 3.3.8

BASES

LCO LCO 3.3.8 requires one CPIAS channel to be OPERABLE. The
required channel consists of an area radiation monitor;
Actuation Logic; and Manual Trip. The specific trip
setpoints for the CPIAS are listed in the SRs.

Each trip setpoint specified is more conservative than the
analytical limit assumed in the transient and accident
analysis in order to account for instrument uncertainties
appropriate to the trip function.

The Bases for the LCO on CPIAS are discussed below for each
Function:

~fl 1 Ti
The LCO on Manual Trip backs up the automatic trip and
ensures operators have the capability to rapidlyinitiate the CPIAS Function if any parameter is
trending toward its setpoint. One manual channel of
CPIAS is requi red in MODES 1, 2, 3, and 4, since the
CPIAS is redundant with the CIAS and there are
additional means of closing the containment purge
valves. Only one manual channel of CPIAS is required
during CORE ALTERATIONS and movement of i rradiated
fuel assemblies, since there are additional means of
closing the containment purge valves in the event of a
channel failure.

b. Power Access and Refuelin Pur e Exhaust Duct
Radiation

One channel of radiation monitoring is required during
in MODES 1, 2. 3, and 4 or during CORE ALTERATIONS or
movement of irradiated fuel assemblies within
containment.

(continued)
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CPIAS
B 3.3.8

BASES

LCO
(continued)

A~tti I-

One channel of Actuation Logic is required since the
valves can be shut independently of the CPIAS signal
either manually from the control room or using the
CIAS pushbutton.

APPLICABILITY In MODES 1, 2, 3, and 4, the power access purge valves may
be open. In these MODES. it is necessary to ensure the
valves will shut in the event of a primary leak in
containment whenever any of the containment purge valves are
open.

With the purge valves open during CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment,
there is the possibility of a fuel handling accident
requi ring CPIAS on high radiation in the power access purge
and refueling purge exhaust ducts.

The Applicability is modified by a Note. which states that
the CPIAS specification is only required when the
penetration is not isolated by at least one closed automatic
valve, closed manual valve, or blind flange.

ACTIONS A CPIAS channel is inoperable when it does not satisfy the
OPERABILITY criteria for the channel's fhnction. The most
common cause of channel inoperability is outright failure.

A.l

Condition A applies to the failure of CPIAS Manual Trip,
Actuation Logic. and area radiation monitor in MODES 1, 2,
3, and 4. The Required Action is to place and maintain
containment purge and exhaust valves in closed position.
The Completion Time accounts for the condition that the
capability to isolate containment on valid high radiation
levels in the power access and refueling purge exhaust ducts
or manual signals is degraded during power operation or
shutdown modes.

(continued)
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CPIAS
8 3.3.8

BASES

ACTIONS
(continued)

B.1

Condition 8 applies when the Required Action and associated
Completion Time of Condition A are not met in MODES 1, 2, 3,
or 4. If Required Action A cannot be met within the
requi red Completion Time, entry into LCO 3.6.3 "Containment
Isolation Valves" is required. The Completion Time accounts
for the fact that the inability to close and maintain the
purge and exhaust valves closed may affect the ability of
the valves to automatically close on a Containment Isolation
Actuation Signal (CIAS)

C.l C.2.1 and C.2.2.

Condition C applies to two channels of radiation monitor,
Manual Trip, or Actuation Logic inoperable. the
applicability is during CORE ALTERATIONS or during the
movement of irradiated fuel assemblies within containment.
Required Action C. 1 is to place the containment purge and
exhaust isolation valves in the closed position. The
Required Action immediately performs the isolation function
of the CPIAS. Required Actions C.2. 1 and C.2.2'ay be
performed in lieu of Required Action C. 1. Required
Action C.2. 1 requires the suspension of CORE ALTERATIONS and
Required Action C.2.2 requires suspension of movement of
irradiated fuel in containment immediately. The Completion
Time accounts for the fact that the automatic capability to-
isolate containment on valid power access and refueling
purge exhaust duct high radiation signals is degraded during
conditions in which a fuel handling accident is possible and
CPIAS provides the only automatic mitigation of radiation
release.

PALO VERDE UNITS 1,2,3 8 3.3.8-5
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CPIAS
B 3.3.8

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred on
the required radiation monitor channels used in the CPIAS.
A CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
transmitter or the signal processing equipment has drifted
outside its limit.

The Frequency, about once every shift. is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random fai lures in redundant
channels in any 12 hour period is low, the CHANNEL CHECK
minimizes the chance of loss of protective function due to
failure of redundant channels. The CHANNEL CHECK
supplements less formal. but more frequent, checks of
channel OPERABILITY during normal operational use of the
displays associated with the LCO requi red channels.

SR 3.3.8.2

A CHANNEL FUNCTIONAL TEST is performed on the requi red
containment radiation monitoring channel to ensure the
entire channel will perform its intended function. The
Frequency of 92 days is based on plant operating experience
with regard to channel OPERABILITY and drift. which
demonstrates that failure of more than one channel of a
given Function in any 92 day Frequency is a rare event.

(continued)
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CPIAS
B 3.3.8

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.8.3

Proper operation of the individual actuation relays is
verified by actuating these relays during the CHANNEL
FUNCTIONAL TEST of the Actuation Logic every 18 months.
This will actuate the Function, operating all associated
equipment. Proper operation of the equipment actuated by
each train is thus verified. The Frequency of 18 months is
based on plant operating experience with regard to channel
OPERABILITY and drift, which demonstrates that fai lure of
more than one channel of a given Function during any
18 month interval is a rare event. A Note to the SR
indicates that this Surveillance includes verification of
operation for each actuation relay.

SR 3.3.8.4

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor. The Surveillance verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. CHANNEL CALIBRATION leaves
the channel adjusted to account for instrument drift between
successive calibrations to ensure that the channel remains
operational between successive surveillances. CHANNEL
CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

The 18 month Frequency is based on plant operating
experience with regard to channel OPERABILITY and drift.

(continued)
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CPIAS
B 3.3.8

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.8.5

Every 18 months, a CHANNEL FUNCTIONAL TEST is performed on
the CPIAS Manual Trip channel.

This test verifies that the trip handswitches are capable of
opening contacts in the Actuation Logic as designed,
de-energizing the initiation relays and providing manual
actuation of the Function. The 18 month Frequency is based
on operating experience that has shown these components
usually pass the Surveillance when performed at a Frequency
of once every 18 months.

REFERENCES 1. UFSAR, Chapter 15.

2. 10 CFR 100.
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CREFAS
8 3.3.9

B 3. 3 INSTRUMENTATION

8 3.3.9 Control Room Essential Filtration Actuation Signal (CREFAS)

BASES

BACKGROUND This LCO encompasses CREFAS actuation, which is an
instrumentation channel that performs an actuation Function
required for plant protection but is not otherwise included
in LCO 3.3.6, "Engineered Safety Features Actuation System
(ESFAS) Logic and Manual Trip," or LCO 3.3.7, "Diesel
Generator (DG) —Loss of Voltage Start (LOVS)." This is a
BOP ESFAS Function that. because of differences in purpose,
design, and operating requirements, is not included in
LCO 3.3.6 and LCO 3.3.7.

The CREFAS initiates actuation of'he Control Room Essential
Filtration System to minimize operator radiation exposure.
The CREFAS includes two independent, redundant subsystems,
including actuation trains. Each train has a gaseous
activity radiation monitor for the control room air intake
activity. If either train radiation monitor indicates an
unsafe condition, both CREFAS trains will be actuated
(one-out-of-two logic). The two trains actuate separate
equipment. Actuating either train will perform the intended
function. A CREFAS is also initiated by a Containment Purge
Isolation Actuation Signal (CPIAS) from either of the two
CPIAS channels or by a Fuel Building Essential Ventilation
Actuation Signal (FBEVAS) from either of the two FBEVAS
channels. Control room filtration also occurs on a Safety
Injection Actuation Signal (SIAS).

Tri Set pints and Allowable Values

Trip setpoints used in the bistables are based on the
analytical limits (Ref. 1). The selection of these trip
setpoints is such that adequate protection is provided when
all sensor and processing time delays are taken into
account. The trip setpoints are digitally generated by the
radiation monitors. These trip values are not subject to
drifts common to analog type equipment. The allowable valuef'r this trip is therefore the same as the trip setpoint.

(continued)
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CREFAS
B 3.3.9

BASES (continued)

BACKGROUND Tri Set pints and Allowable Values (continued)

Setpoints in accordance with the Allowable Value will ensure
that the consequences of Design Basis Accidents will be
acceptable. providing the plant is operated from within the
LCOs at the onset of the AOO or accident and the equipment
functions as designed.

APPLICABLE The CREFAS maintains the control room atmosphere within
SAFETY ANALYSES conditions suitable for prolonged occupancy throughout the

duration of any one of the accidents discussed in
Reference 1. The radiation exposure of control room
personnel, through the duration of any one of the postulated
accidents discussed in "Accident Analysis." FSAR, Chapter 15
(Ref. 1), does not exceed the limits set by 10 CFR 50,
Appendix A, GDC 19 (Ref. 2).

The CREFAS satisfies the requirements of Criterion 3 of 10
CFR 50.36 (c)(2)(ii).

LCO LCO 3.3.9 requires one channel of CREFAS to be OPERABLE.
The required channel consists of Actuation Logic, Manual
Trip, and a gaseous radiation monitor. The specific trip
setpoint for the CREFAS is listed in the SR.

Each trip setpoint specified is more conservative than the
analytical limit assumed in the transient and accident
analysis in order to account for instrument uncertainties
appropriate to the trip Function. A channel is inoperableif its actual trip setpoint is not set to the value
specified in SR 3.3.9.2.

The Bases for the LCO on the CREFAS are discussed below for
each Function:

(continued)
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CREFAS
B 3.3.9

BASES

LCO
(continued)

~TI 11

The LCO on Manual Trip backs up the automatic trips
and ensures operators have the capability to rapidly
initiate the CREFAS Function if any parameter is
trending toward its setpoint. One channel must be
OPERABLE. This considers that the Manual Trip
capability is a backup and that other means are
available to actuate the redundant train i f'equired,
including manual SIAS, FBEVAS, or CPIAS.

b. Radiation Monitors

One channel of radiation monitor is required to be
OPERABLE to ensure the control room filtration
actuates on high gaseous activity.

c. Actuation Lo ic

One train of Actuation Logic must be OPERABLE, since
there are alternate means available to actuate the
redundant train, including SIAS.

APPLICABILITY The CREFAS Functions must be OPERABLE in MODES 1, 2, 3, 4,
5, and 6 and during movement of irradiated fuel assemblies
in either the fuel building or the containment building. to
ensure a habitable environment for the control room
operators.

The CREFAS must be OPERABLE in MODES 5 and 6 to provide
protection for a Waste Gas Decay Tank rupture accident.

ACTIONS A CREFAS channel is inoperable when it does not satisfy the
OPERABILITY criteria for the channel's function. The most
common cause of channel inoperability is outright failure.

(continued)
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CREFAS
B 3.3.9

BASES

ACTIONS
(continued)

A.l B.l 8.2 C.1 C.2.1 C.2.2 and C.2 3

Conditions A, B. and C are applicable to manual and
automatic actuation of the CREFAS. Condition A applies to
the failure of two channels of the CREFAS Manual Trip,
Actuation Logic, and radiation monitor channel in MODE 1,
2, 3. or 4. Entry into this Condition requires action to
either restore the failed channel or manually perform the
CREFS safety function (Required Action A. 1). The Completion
Time of 1 hour is sufficient to complete the Required
Actions and accounts for the fact that CREFAS supplements
control room filtration by other Functions (e.g., SIAS) in
MODES 1, 2. 3, and 4. If Required Action A. 1 and the
associated completion time are not met, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours (Required Action B.l) and to MODE 5
within 36 hours (Required Action 8.2). The Completion Times
of 6 hours and 36 hours for reaching MODES 3 and 5 from
MODE 1 are reasonable. based on operating experience and
normal cooldown rates. for reaching the requi red MODE from
full power conditions in an orderly manner and without
challenging plant safety systems or operators.

Condition C applies to the failure of two channels of CREFAS
Manual Trip, Actuation Logic. and radiation monitor channel
in MODE 5 or 6, or when moving i rradiated fuel assemblies.
The Required Actions are immediately taken to place one
OPERABLE CREFS train in operation or to suspend CORE
ALTERATIONS, positive reactivity additions, and movement of
irradiated fuel assemblies. The Completion Time recognizes
the fact that FBEVAS, or CPIAS are available to initiate
control room filtration in the event of a fuel handling
accident.

PALO VERDE UNITS 1.2,3 B 3.3.9-4
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REVISION 0



0,



CREFAS
8 3.3.9

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.9.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
transmitter or the signal processing equipment has drifted
outside its limit.

The Frequency, about once every shift. is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random failures in redundant
channels in any 12 hour period is low, the CHANNEL CHECK
minimizes the chance of loss of protective function due to
failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequents checks of
channel OPERABILITY during normal operational use of the
displays associated with the LCO required channels.

SR 3.3.9.2

A CHANNEL FUNCTIONAL TEST is performed on the required
control room radiation monitoring channel to ensure the
enti re channel will perform its intended function.

The Frequency of 92 days is based on plant operating
experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 92 day interval is a rare event.

PALO VERDE UNITS 1,2,3 B 3.3.9-5
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CREFAS
B 3.3.9

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.9.3

Proper operation of the individual actuation relays is
verified by de-energizing these relays during the CHANNEL
FUNCTIONAL TEST of the Actuation Logic every 18 months.
This will actuate the Function, operating all associated
equipment. Proper operation of the equipment actuated by
each train is thus verified.

The Frequency of 18 months is based on plant operating
experience with regard to channel OPERABILITY, which
demonstrates that failure of more than one channel of a
given Function in any 18 month interval is a rare event.

Note 1 indicates this Surveillance includes verification of
oper ation for each actuation relay.

Note 2 indicates that relays that cannot be tested at power
are excepted from the Surveillance Requirement while at
power. These relays must, however, be tested during each
entry into MODE 5 exceeding 24 hours unless they have been
tested within the previous 6 months. At PVNGS all of the
actuation relays can be tested at power.

SR 3.3.9.4

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor. The Surveillance verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. CHANNEL CALIBRATION leaves
the channel adjusted to account for instrument drift between
successive calibrations to ensure that the channel remains
operational between successive surveillances. CHANNEL
CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

The Frequency is based upon the assumption of an 18 month
calibration interval for the determination of the magnitude
of equipment drift in the setpoint analysis.

PALO VERDE UNITS 1.2.3 B 3.3.9-6
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CREFAS
B 3.3.9

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.9.5

Every 18 months. a CHANNEL FUNCTIONAL TEST is performed on
the manual CREFAS actuation ci rcuitry. This test verifies
that the trip handswitches are capable of opening contacts
in the Actuation Logic as designed. de-energizing the
actuation relays and providing Manual Trip of the function.
The 18 month Frequency is based on the operating experience
that has shown these components usually pass the
Surveillance when performed at a Frequency of once every
18 months.

SR 3.3.9.6

This Surveillance ensures that the train actuation response
times are less than the maximum times assumed in the
analyses. Response time testing criteria are included in
Reference 3. ESF Response Time tests are conducted on a
Staggered Test Basis of once per 18 months. The 18 month
Frequency is based upon plant operating experience, which
shows that random failures of instrumentation components
causing serious response time degradation, but not channel
failure, are infrequent occurrences. Testing of the final
actuating devices, which make up the bulk of the response
time. is included in the Survei1lance testing.

REFERENCES l. UFSAR. Chapter 15.

2. 10 CFR 50, Appendix A. GDC 19.

3. UFSAR, Chapter 7.
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PAM Instrumentation
8 3.3.10

8 3.3 INSTRUMENTATION

8 3.3.10 Post Accident Monitoring (PAH) Instrumentation

BASES

BACKGROUND The primary purpose of the PAH instrumentation is to display
plant variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions, for which no automatic control
is provided. that are requi red for safety systems to
accomplish their saf'ety f'unctions for Design Basis Events.

The OPERABILITY of PAH instrumentation ensures that there is
sufficient information available on selected plant
parameters to monitor and assess plant status and behavior
following an accident.

The availability of PAM instrumentation is important so that
responses to corrective actions can be observed and the need
for, and magnitude of, further actions can be determined.
These essential instruments are identified by plant specific
documents (Ref. 1).addressing the recommendations of
Regulatory Guide 1.97 (Ref. 2), as required by Supplement 1
to NUREG-0737, "TMI Action Items" (Ref. 3).

Type A variables are included in this LCO because they
provide the primary information requi red to permit the
control room operator to take specific manually controlled
actions, for which no automatic control is provided, that
are requi red for safety systems to accomplish thei r safety
functions for Design Basis Accidents (DBAs).

Category I variables are the key variables deemed risk
significant because they are needed to:

~ Determine whether other systems important to safety
are performing thei r intended functions;

~ Provide information to the operators that will enable
them to determine the potential for causing a gross
breach of the barriers to radioactivity release; and

(continued)
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PAM Instrumentation
B 3.3.10

BASES

BACKGROUND
(continued)

~ Provide information regarding the release of
radioactive materials to allow for ear ly indication of
the need to initiate action necessary to protect the
public as well as to obtain an estimate of the
magnitude of any impending threat.

These key variables are identified by plant specific
Regulatory Guide 1.97 analyses (Ref. 1). These analyses
identified the plant specific Type A variables and provided
justification for deviating from the NRC proposed list of
Category I variables.

APPLICABLE The PAM instrumentation ensures the OPERABILITY of
SAFETY ANALYSES Regulatory Guide 1.97 Type A variables, so that the control

room operating staff can:

~ Perform the diagnosis specified in the emergency
operating procedures. These variables are restricted
to preplanned actions for the primary success path of
DBAs; and

~ Take the specified, preplanned. manually controlled
actions, for which no automatic control is provided,
that are required for safety systems to accomplish
their safety functions.

The PAM instrumentation also ensures OPERABILITY of
Category I, non-Type A variables. This ensures the control
room operating staff can:

Determine whether systems important to safety are
performing their intended functions;

Determine the potential for causing a gross breach of
the barriers to radioactivity release;

Determine if a gross breach of a barrier has occurred;
and

Initiate action necessary to protect the public as
well as to obtain an estimate of the magnitude of any
impending threat.

(continued)
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PAN Instrumentation
B 3.3.10

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

PAN instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).
Category I, non-Type A PAN instruments are retained in the
Specification because they are intended to assist operators
in minimizing the consequences of accidents. Therefore,
these Category I. non-Type A variables are important in
reducing public risk.

LCO LCO 3.3. 10 requires two OPERABLE channels for all but one
Function to ensure no single failure prevents the operators
from being presented with the information necessary to
determine the status of the plant and to bring the plant to,
and maintain it in, a safe condition following that
accident.

Furthermore, provision of two channels allows a CHANNEL
CHECK during the post accident phase to confi rm the validity
of displayed information.

The exception to the two channel requirement is Containment
Isolation Valve Position. In this case. the important
information is the status of the containment penetrations.
The LCO requi res one position indicator for each active
containment isolation valve. This is sufficient to
redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve
and prior knowledge of the passive valve or via system
boundary status. If a normally active containment isolation
valve is known to be closed and deactivated, position
indication is not needed to determine status. Therefore,
the position indication for valves in this state is not
required to be OPERABLE.

Listed below are discussions of the specified instrument
Functions listed in Table 3.3. 10-1.

1. Lo arithmic Neutron Flux

Logarithmic Neutron Flux indication is provided to
verify reactor shutdown.

(continued)
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PAN Instrumentation
B 3.3.10

BASES

LCO

2. 3.

Lo arithmic Neutron Flux (continued)

At PVNGS. the Logarithmic Neutron Flux PAN channels
consist of the following:

SEA-NE-001A
SEB-NE-001B

Reactor Coolant S stem RCS Hot and Cold LeT~t
RCS Hot and Cold Leg Temperatures are Category I
variables provided for verification of core cooling
and long term surveillance.

Reactor outlet temperature inputs to the PAN are
provided by two fast response resistance elements and
associated transmitters in each loop. Cold Legs 1A
and 1B make up one loop and Cold Legs 2A and 28 make
up one loop. The channels provide indication over a
range of 50'F to 750'F.

At PVNGS the Hot Leg Temperature indication consists
of:

RCA-TT-112H1
RCB-TT-112H2
RCA-TT-122Hl
RCB-TT-122H2

The Cold Leg Temperature indication consists of:

RCA-TT-112Cl
RCB- TT-112C2
RCA-TT-122C1
RCB-TT-122C2

Reactor Coolant S stem Pressure wide ran e

RCS Pressure (wide range) is a Category I variable,
provided for verification of core cooling and RCS
integrity long term surveillance.

(continued)
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PAN Instrumentation
8 3.3.10

BASES

LCO 4 Reactor Coolant S stem Pressure wide ran e
(continued)

Wide range RCS loop pressure is measured by pressure
transmitters with a span of 0 psig to 4000 psig.
Redundant monitoring capability is provided by two
trains of instrumentation. Control room indications
are provided through the Qualified Safety Parameter
Display System (QSPDS) plasma display. The QSPDS
plasma display is the primary indication used by the
operator during an accident. Therefore. the PAM
instrumentation Specification deals specifically with
this portion of the instrument channe'}.

RCS pressure is also a Type A variable because the
operator uses this indication to monitor the cooldown
of the RCS following a steam generator tube rupture or
small break loss of coolant accident (LOCA). Operator
actions to maintain a controlled cooldown, such as
adjusting steam generator pressure or level, would use
this indication. Furthermore, RCS pressure is one
factor that may be used in decisions to terminate
reactor coolant pump operation.

At PVNGS the RCS Pressure (wide range) consists of:

RCA-PT-190A
RCB-PT-1908

Reactor Vessel Water Level

Reactor Vessel Water Level is provided for
verification and long term surveillance of core
cooling.

The Reactor Vessel Water Level Monitoring System
rovides a direct measurement of the collapsed liquid
evel above the fuel alignment plate. The collapsed

level represents the amount of liquid mass that is in
the reactor vessel above the core. Heasur ement of the
collapsed water level is selected because it is a
direct indication of the water inventory.

(continued)
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PAN Instrumentation
B 3.3.10

BASES

LCO Reactor Vessel Water Level (continued)

The collapsed level is obtained over the same
temperature and pressure range as the saturation
measurements, thereby encompassing all operating and
accident conditions where it must function. Also, it
functions during the recovery interval. Therefore, it
is designed to survive the high steam temperature that
may occur during the preceding core recovery interval.
The level range extends from the top of the vessel
down to the,top of the fuel alignment plate. The
response time is short enough to track the level
during small break LOCA events. The resolution is
sufficient to show the initial level drop, the key
locations near the hot leg elevation, and the lowest
levels just above the alignment plate. This provides
the operator with adequate indication to track the
progression of the accident and to detect the
consequences of its mitigating actions or the
functionality of automatic equipment.

At PVNGS the Reactor Vessel Water Level is displayed
on QSPDS A and QSPDS B.

Containment Sum Water Level wide ran e

Containment Sump Water Level is provided for
verification and long term surveillance of RCS
integrity.

At PVNGS, Containment Sump Water Level instrumentation
consists of the following:

S IA-LT-706
SIB-LT-707

Containment Pressure wide ran e

Containment Pressure is provided for verification of
RCS and containment OPERABILITY.

At PVNGS. Containment Pressure instrumentation
consists of the following:

HCA-PT-353A
HCB-PT-353B

(continued)
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PAN Instrumentation
8 3.3.10

BASES

LCO
(continued)

Containment Isolation Valve Position

Containment Isolation Valve Position is provided for
verification of containment OPERABILITY.

CIV position is provided for verification of
containment integrity. In the case of CIV position,
the important information is the isolation status of
the containment penetration. The LCO requires one
channel of valve position indication in the control
room to be OPERABLE for each active CIV in a
containment penetration flow path, i.e., two total
channels of CIV position indication for a penetration
flow path with two active valves. For containment
penetrations with only one active CIV having control
room indication, Note (b) requires a single channel of
valve position indication to be OPERABLE. This is
sufficient to redundantly verify the isolation status
of each isolable penetration via indicated status of
the active valve, as applicable, and prior knowledge
of passive valve or system boundary status. If a
penetration flow path is isolated. position indicationf'r the CIV(s) in the associated penetration flow path
is not needed to determine status. Therefore, the
position indication for valves in an isolated
penetration flow path is not required to be OPERABLE.

The PVNGS design uses three indications for each valve
that receives an automatic close signal from the
ESFAS. Each of these indications use a different
contact on the position switch. One contact provides
an open/close indication on the valve control
handswitch in the main control room. This indication
uses the same Class 1E power that is used by the valve
control circuit. A second contact is used by the
Safety Equipment Status System (SESS). This system
receives inputs from each valve and the ESFAS system.
After an ESFAS actuation any valve that does not
reposition to the fully closed position is indicated
and annunciated in the main control room. There are
two channels of SESS, one channel receives power from
the A Train Class 1E DC Bus and indicates the status
of the A Train actuated equipment, and one channel
receives power from the B Train Class lE DC Bus and
indicates the status of the B Train actuated
equipment.

(continued)
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PAM Instrumentation
B 3.3.10

BASES

LCO Containment Isolation Valve Position (continued)

The third contact provides an indication of valve
position to the Emergency Response Facility Data
Acquisition and Display System (ERFDADS) ~ This signal
is Class 1E until it goes through a qualified
isolator.

The ERFDADS computer and displays are non-Class lE.
For the purpose of this Specification either the SESS
indication or the handswitch indication in the main
control room may be used.

At PVNGS the Containment Isolation Valve position
instrumentation consists of:

CPA-UV-2A
CPA-UV-2B
CPB-UV-3A
CPB-UV-3B
CPA-UV-4A
CPA-UV-4B
CPB-UV-5A
CPB-UV-5B

Containment
Containment
Containment
Containment
Containment
Containment
Containment
Containment

Refueling Purge Supply
Refueling Purge Exhaust
Refueling Purge Supply
Refueling Purge Exhaust
Power Access Purge Supply
Power Access Purge Exhaust
Power Access Purge Supply
Power Access Purge Exhaust

CHB-UV-505
CHA-UV-506
CHA-UV-516
CHB-UV-523
CHA-UV-560
CHB-UV-561
CHA-UV-580
CHA-UV-715
CHB-UV-924

GAA-UV-1
GAA-UV-2

GRA-UV-1
GRB-UV-2

RCP Controlled Bleedoff to VCT
RCP Controlled Bleedoff to VCT
Letdown to Regen HX
Letdown from Regen HX

~ Reactor Drain Tank Outlet
Reactor Drain Tank Outlet
Make-Up Supply to Reactor Drain Tank
Sample Return to Reactor Drain Tank
Letdown Line Sample PASS

HP Nitrogen to Safety Injection Tanks
LP Nitrogen to Containment

Waste Gas Header
Waste Gas Header

(continued)
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PAM Instrumentation
8 3.3.10

BASES

LCO Containment

HCB-UV-44
HCA-UV-45
HCA-UV-46
HCB-UV-47

HPA-UV-1
HPB-UV-2
HPA-UV-3
HPB-UV-4
HPA-UV-5
HPB-UV-6
HPA-UV-23
HPA-UV-24

IAA-UV-2

NCB-UV-401
NCA-UV-402
NCB-UV-403

RDA-UV-23
RDB-UV-24
RDB-UV-407

SGB-HV-200
SGB-HV-201

Isolation Valve Position (continued)

Radiation Monitor RU-1 Supply
Radiation Monitor RU-1 Supply
Radiation Monitor RU-1 Return
Radiation Monitor RU-1 Return

Containment Hydrogen Control System
Containment Hydrogen Control System
Hydrogen Recombiner Supply
Hydrogen Recombiner Supply
Hydrogen Recombiner Return
Hydrogen Recombiner Return
Hydrogen Monitor Return
Hydrogen Monitor Supply

Instrument and Service Air

Nuclear Cooling Water
Nuclear Cooling Water
Nuclear Cooling Water

Containment Sumps
Containment Sumps
Containment Radwaste Sumps

Steam Generator gl Chemical Injection
Steam Generator g2 Chemical Injection

SIA-UV-708 Containment Reci rc Sump PASS

SSB-UV-200
SSB-UV-201
SSB-UV-202
SSA-UV-203
SSA-UV-204
SSA-UV-205

WCB-UV-61
WCA-UV-62
WCB-UV-63

Hot Leg Sample PASS
Surge Line PASS
Pressurizer Steam Space PASS
Hot Leg Sample PASS
Surge Line PASS
Pressurizer Steam Space PASS

Normal Chilled Water Return Header
Normal Chilled Water Return Header
Normal Chilled Water Supply Header

(continued)
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BASES

LCO
(continued)

10.

Containment Area Radiation hi h ran e

Containment Area Radiation is provided to monitor for
the potential of significant radiation releases and to
provide release assessment for use by operators in
determining the need to invoke site emergency plans.

At PVNGS, Containment Area Radiation instrumentation
consists of the following:

SQA-RU-148
SQB-RU-149

Containment H dro en Monitors

Containment Hydrogen Monitors are provided to detect
high hydrogen concentration conditions that represent
a potential for containment breach. This variable is
also important in verifying the adequacy of mitigating
actions.

At PVNGS. Containment Hydrogen instrumentation
consists of the following:

HPA-AI-9
HPB-AI-10

Pressurizer Level

Pressurizer Level is used to determine whether to
terminate Safety Injection (SI), if still in progress,
or to reinitiate SI if it has been stopped. Knowledge
of pressurizer water level is also used to verify the
plant conditions necessary to establish natural
circulation in the RCS and to verify that the plant is
maintained in a safe shutdown conditions

At PVNGS, Pressurizer Level instrumentation consists
of the following:

RCA-LT-110X
RCB-LT-110Y

(continued)
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PAN Instrumentation
B 3.3.10

BASES

LCO
(continued)

12.

13.

Steam Generator Water Level

Steam Generator Water Level is provided to monitor
operation of decay heat removal via the steam
generators. The Category I indication of steam
generator level is the wide range level
instrumentation. The wide range level covers a span
of 143 inches above the lower tubesheet to 55.5 inches
above the steam separator deck.

Hide Range Steam Generator Level is a Type A variable
because the operator must manually control steam
generator level during a Steam Generator Tube Rupture
(STGR) event to ensure steam generator tube coverage.
At PVNGS wide range Steam Generator Level
Instrumentation consists of:

SGA-LT-1113A
SGB-LT-1113B
SGC-LT-1113C
SGD-LT-1113D

SGA-LT-1123A
SGB-LT-1123B
SGC-LT-1123C
SGD-LT-1123D

Condensate Stora e Tank CST Level

CST Level is provided to ensure water supply for AFW.
The CST provides the ensured. safety grade water
supply for the AFW System. Inventory is monitored by
a 0 to 100K level indication. CST Level is displayed
on a control room indicator.

At PVNGS CST Level Instrumentation consists of:

CTA-LT-35
CTB-LT-36

(continued)
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PAN Instrumentation
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BASES

LCO
(continued)

14, 15, 16, 17. Core Exit Tem erature

Core Exit Temperature is provided for verif'ication and
long term surveillance of core cooling.

An evaluation was made of the minimum number of valid
core exit thermocouples necessary for inadequate core
cooling detection. The evaluation determined the
reduced complement of core exit thermocouples
necessary to detect initial core recovery and trend
the ensuing core heatup. The evaluations account for
core nonuniformities including incore effects of the
radial decay power distribution and excore effects of
condensate runback in the hot legs and nonuniform
inlet temperatures.

Based on these evaluations, adequate or inadequate
core cooling detection is ensured with two valid core
exit thermocouples per quadrant.

The design of the Incore Instrumentation System
includes a Type K (chromel alumel) thermocouple within
each of the 61 incore instrument detector assemblies.

The junction of each thermocouple is located a few
inches above the fuel assembly, inside a structure
that supports and shields the incore instrument
detector assembly string from flow forces in the
outlet plenum region. These core exit thermocouples
monitor the temperature of the reactor coolant as it
exits the fuel assemblies.

The core exit thermocouples have a usable temperature
range from 32'F to 2300'F, although accuracy is
reduced at temperatures above 1800'F.

(continued)
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BASES

LCO
(continued)

18.

19.

20.

Steam Generator Pressure

Steam Generator pressure indication is provided for
Steam Generator pressure verification. At PVNGS Steam
Generator Pressure Instrumentation consists of:

SGA- PT-1013A
SGB-PT-1013B
SGC-PT-1013C
SGD-PT-1013D

SGA-PT-1023A
SGB-PT-1023B
SGC-PT-1023C
SGD-PT-1023D

Reactor Coolant S stem-Subcoolin Mar in Monitorin

The RCS Subcooling Margin Monitor is a portion of the
Inadequate Core Cooling (ICC) Instrumentation required
by Item II.F.2 in NUREG-0737, the post-THI Action
Plan. The ICC instrumentation enhances the ability of
the Operator to anticipate the approach to, and
recovery from. ICC. At PVNGS RCS subcooling Margin
Monitoring Instrumentation consists of:

QSPDS A
QSPDS B

Reactor Coolant S stem Activit

The RCS Activity provides an indication of fuel
cladding failure. This indicates degradation of the
first of three barriers to fission product release to
the environment. The three barriers to fission
product release are (1) fuel cladding, (2) primary
coolant pressure boundary, and (3) containment. At
PVNGS the RCS Activity Instrumentation consists of:

SQA-RU-150
SQB-RU-151

(continued)
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PAN Instrumentation
B 3.3.10

BASES

LCO
(continued)

Two channels are required to be OPERABLE for all but one
Function. Two OPERABLE channels ensure that no single failure
within the PAN instrumentation or its auxiliary supporting
features or power sources, concurrent with failures that are a
condition of or result from a specific accident, prevents the
operators from being presented the information necessary for
them to determine the safety status of the plant and to bring
the plant to and maintain it in a safe condition following
that accident.

In Table 3.3. 10-1 the exception to the two channel requirement
is Containment Isolation Valve Position.

Two OPERABLE channels of core exit thermocouples are required
for each channel in each quadrant to provide indication of
radial distribution of the coolant temperature rise across
representative regions of the core. Power distribution
symmetry was considered in determining the specific number and
locations provided for diagnosis of local core problems.
Plant specific evaluations in response to Item II.F.2 of
NUREG-0737 (Ref. 3) have determined that any two thermocouple
pai rings per quadrant. satisfy these requirements. Two sets
of two thermocouples in each quadrant ensure a single failure
will not disable the ability to determine the radial
temperature gradient.

For loop and steam generator related variables, the requi red
information is individual loop temperature and individual
steam generator level. In these cases two channels are
required to be OPERABLE for each loop of steam generator to
redundantly provide the necessary information.

(continued)
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PAM Instrumentation
B 3.3.10

BASES

LCO
(continued)

In the case of Containment Isolation Valve Position, the
important information is the status of the containment
penetrations. The LCO requires one position indicator for
each active containment isolation valve. This is sufficient
to redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve
and prior knowledge of the passive valve or via system
boundary status. If a normally active containment isolation
valve is known to be closed and deactivated, position
indication is not needed to determine status. Theref'ore, the
position indication for valves in this state is not requi red
to be OPERABLE.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2,
and 3. These variables are related to the diagnosis and
preplanned actions required to mitigate DBAs. The
applicable DBAs are assumed to occur in MODES 1, 2. and 3.
In MODES 4. 5, and 6. plant conditions are such that the
likelihood of an event occurring that would requi re PAM
instrumentation is low; therefore, PAM instrumentation is
not requi red to be OPERABLE in these MODES.

ACTIONS Note 1 has been added in the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the
ACTIONS, even though the ACTIONS may eventually require
plant shutdown. This exception is acceptable due to the
passive function of the instruments, the operator's ability
to monitor an accident using alternate instruments and
methods, and the low probability of an event requiring
these instruments.

Note 2 has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed in Table 3.3. 10-1. The Completion Time(s)
of the inoperable channel(s) of a Function will be tracked
separately for each Function star ting from the time the
Condition was entered for that Function.

(continued)
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BASES

ACTIONS
(continued)

A.l

When one or more Functions have one required channel that
is inoperable, the required inoperable channel must be
restored to OPERABLE status within 30 days. The 30 day
Completion Time is based on operating experience and takes
into account the remaining OPERABLE channel (or in the case
of a Function that has only one required channel, other
non-Regulatory Guide 1.97 instrument channels to monitor
the Function), the passive nature of the instrument (no
critical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring
PAN instrumentation during this interval.

B.1

This Required Action specifies initiation of actions in
accordance with Specification 5.6.6, which requires a
written report to be submitted to the Nuclear Regulatory
Commission. This report discusses the results of the root
cause evaluation of the inoperability and identifies
proposed restorative Required Actions. This Required
Action is appropriate in lieu of a shutdown requirement,
given the likelihood of plant conditions that would require
information provided by this instrumentation. Also,
alternative Required Actions are identified before a loss
of functional capability condition occurs.

C.1

When one or more Functions have two required channels
inoperable (i.e.. two channels inoperable in the same
Function), one channel in the Function should be restored
to OPERABLE status within 7 days. The Completion Time of
7 days is based on the relatively low probability of an
event requiring PAN instrumentation operation and the
availability of alternate means to obtain the required
information. Continuous oper ation with two required

.,channels inoperable in a Function is not acceptable because
the alternate indications may not fully meet all
performance qualification requi rements applied to the PAN
instrumentation.

(continued)
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PAM Instrumentation
B 3.3.10

BASES

ACTIONS C.l (continued)

Therefore, requiring restoration of one inoperable channel
of the Function limits the risk that the PAN Function will
be in a degraded condition should an accident occur.

D.1

When two required hydrogen monitor channels are inoperable,
Required Action D.l requires one channel to be restored to
OPERABLE status. This Required Action restores the
monitoring capability of the hydrogen monitor. The 72 hour
Completion Time is based on the relatively low probability
of an event requiring hydrogen monitoring and the
availability of alternative means to obtain the required
information. Continuous operation with two requi red
channels inoperable is not acceptable because alternate
indications are not available.

E.l

This Required Action directs entry into the appropriate
Condition referenced in Table 3.3.10-1. The applicable
Condition referenced in the Table is Function dependent.
Each time Required Action C.l or D.1 is not met. and the
associated Completion Time has expired, Condition E is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

F.1 and F.2

If the Required Action and associated Completion Time of
Condition C are not met and Table 3.3.10-1 directs entry
into Condition F, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the
plant must be brought to at least MODE 3 within 6 hours and
to MODE 4 within 12 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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PAM Instrumentation
B 3.3.10

BASES

ACTIONS
(continued)

G.1

Alternate means of monitoring Reactor Vessel Water Level,
RCS Activity, and Containment Area Radiation have been
developed and tested. These alternate means may be
temporarily installed if the normal PAM channel cannot be
restored to OPERABLE status within the allotted time. If
these alternate means are used. the Required Action is not
to shut down the plant, but rather to follow the directions
of Specification 5.6.6. The report provided to the NRC
should discuss whether the alternate means are equivalent
to the installed PAM channels. justify the areas in which
they are not equivalent, and provide a schedule f'r
restoring the normal PAM channels.

SURVEILLANCE
REQUIREMENTS

A Note at the beginning of the SR table specifies that
the following SRs apply to each PAM instrumentation
Function found in Table 3.3. 10-1.

SR 3.3.10.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred.
A CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure: thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit. If the channels are within the
criteria, it is an indication that the channels are

OPERABLE'continued)
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PAN Instrumentation
8 3.3.10

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.10.1 (continued)

If the channels are normally off scale during times when
sur veillance is required, the CHANNEL CHECK will only
verify that they are off scale in the same direction.
Current loop channels are verified to be reading at the
bottom of the range and not failed downscale.

The Frequency of 31 days is based upon plant operating
experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is a rare event.
The CHANNEL CHECK supplements less formal. but more
frequent, checks of channel during normal operational use
of the displays associated with this LCO's requi red
channels.

SR 3.3.10.2
A CHANNEL CALIBRATION is performed every 18 months or
approximately every refueling. CHANNEL CALIBRATION is a
complete check of the instrument channel including the
sensor. The Surveillance verifies the channel responds to
the measured parameter within the necessary range and
accuracy. A Note excludes the neutron detectors from the
CHANNEL CALIBRATION,

For the Containment Area Radiation instrumentation'
CHANNEL CALIBRATION as described in UFSAR Sections
18.II.F.1.3 and 11.5.2.1.6.2 will be performed.

The calibration of the Containment Isolation Valve (CIV)
position indication channels will consist of verification
that the position indication changes from not-closed to
closed when the valve is actuated to its isolation position
by SR 3.6.3.7. The position switch is the sensor for the
CIV position indication channels.

The calibration of the containment hydrogen monitor will
use sample gases containing a nominal one volume percent
hydrogen, balance nitrogen, and four volume percent
hydrogen, balance nitrogen.

The Frequency is based upon operating experience and
consistency with the typical industry refueling cycle and
is justified by the assumption of an 18 month calibration
interval for the determination of the magnitude of
equipment drift.
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REFERENCES 1. UFSAR Section 1.8. Table 1.8-1.
2. Regulatory Guide 1.97, Revision 2.
3. NUREG-0737, Supplement l.
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Remote Shutdown System
B 3.3.11

B 3.3 INSTRUMENTATION

B 3.3. 11 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System provides the control room
operator with sufficient instrumentation and controls to
place and maintain the unit in a safe shutdown condition
from a location other than the control room. This
capability is necessary to protect against the possibility
that the control room becomes inaccessible. A safe shutdown
condition is defined as MODE 3. With the unit in MODE 3,
the Auxiliary Feedwater (AFW) System and the steam generator
safety valves or the steam generator atmospheric dump valves
can be used to remove core decay heat and meet all safety
requirements. The long term supply of water for the AFW
System and the ability to borate the Reactor Coolant System
(RCS) from outside the control room allow extended operation
in MODE 3.

In the event that the control room becomes inaccessible, the
operators can establish control at the remote shutdown panel
and place and maintain the unit in MODE 3. Not all controls
and necessary transfer switches are located at the remote
shutdown panel. Some controls and transfer switches will be
operated locally at the switchgear, motor control panels, or
other local stations. The unit automatically reaches MODE 3
following a unit shutdown and can be maintained safely in
MODE 3 for an extended period of time.

The OPERABILITY of the Remote Shutdown System control and
instrumentation Functions ensures that there is sufficient
information available on selected plant parameters to bring
the plant to, and maintain it in, MODE 3 should the control
room become inaccessible.

APPLICABLE
SAFETY ANALYSES

The Remote Shutdown System is required to provide equipment
at appropriate locations outside the control room with a
capability to promptly shut down the plant and maintain it
in a safe condition in MODE 3.

The criteria governing the design and the specific system
requirements of the Remote Shutdown System are located in

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

(continued)

10 CFR 50, Appendix A. GDC 19 (Ref. 1) and Appendix R
(Ref. 2).

The Remote Shutdown System has been identified as an
important contributor to the reduction of plant accident
risk and. therefore, has been retained in the Technical
Specifications, as indicated in 10 CFR 50.36 (c)(2)(ii).

LCO The Remote Shutdown System LCO provides the requirements for
the OPERABILITY of the instrumentation and controls
necessary to place and maintain the plant in NODE 3 from a
location other than the control room. The instrumentation
required is listed in Table 3.3. 11-1 in the accompanying
LCO. The disconnect switches and control circuits are
listed in PVNGS controlled documents.

The controls, instrumentation. and transfer switches are
those required for:

~ Reactivity Control (initial and long term):

~ RCS Pressure Control;

~ Decay Heat Removal;

~ RCS Inventory Control; and

~ Safety support systems for the above Functions, as
well as the essential spray pond system, essential
cooling water system. and onsite power including the
diesel generators.

A Function of a Remote Shutdown System is OPERABLE if all
instrument and control channels needed to support the remote
shutdown Functions are OPERABLE.

The Remote Shutdown System instrumentation and control
circuits covered by this LCO do not need to be energized to
be considered OPERABLE. This LCO is intended to ensure that
the instrument and control circuits will be OPERABLE if
plant conditions require that the Remote Shutdown System be
placed in operation.

PALO VERDE UNITS 1.2.3 B 3.3.11-2
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APPLICABILITY The Remote Shutdown System LCO is applicable in MODES 1, 2,
and 3. This is required so that the unit can be placed and
maintained in MODE 3 for an extended period of time from a
location other than the control room.

This LCO is not applicable in MODE 4. 5, or 6. In these
MODES. the unit is already subcritical and in the condition
of reduced RCS energy. Under these conditions, considerable
time is available to restore necessary instrument control
Functions if control room instruments or control become
unavailable.

ACTIONS A Note has been included that excludes the MODE change
restrictions of LCO 3.0.4. This exception allows entry into

, an applicable MODE while relying on the ACTIONS, even though
the ACTIONS may eventually require a plant shutdown. This
is acceptable due to the low probability of an event
requi ring this system.

A Remote Shutdown System division is inoperable when each
Function listed in Table 3.3. 11-1 is not accomplished by the
requi red number of channels in Table 3.3.11-1 that satisfies
the OPERABILITY criteria for the channel's Function. These
criteria are outlined in the LCO section of the Bases.

Note 2 has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed in Table 3.3. 11-1. The Completion Time(s)
of the inoperable channel(s)/train(s) of a Function will be
racked separately for each Function starting from the time
the Condition was entered for that Function.

A,l

Condition A addresses the situation where one or more
instrumentation channels of the Remote Shutdown System are
inoperable. This includes any Function listed in
Table 3.3.11-1.

(continued)
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Remote Shutdown System
8 3.3.11

BASES

ACTIONS A.l (continued)

The Required Action is to restore the channels to OPERABLE
status within 30 days. The Completion Time is based on
operating experience and the low probability of an event
that would require evacuation of the control room.

B.l and 8.2

Condition 8 addresses the situation where one or more
disconnect or control circuits of the Remote Shutdown System
are inoperable. The required disconnect and control
circuits are listed in PVNGS controlled documents.

The required Action is to restore the required
switch(s)/circuit(s) to OPERABLE status or issue procedure
changes that identify alternate disconnect methods or
control circuits. The Completion Time for either of the two
Actions is 30 days.

C.l and C.2

If the Required Action and associated Completion Time of
Condition A are not met, the plant must be brought to a MODE
in which the LCO does not apply. To achieve this status.
the plant must be brought to at least MODE 3 within 6 hours
and to MODE 4 within 12 hours. The allowed Completion Times
are reasonable. based on operating experience. to reach the
required MODE from full power conditions in an orderly
manner and without challenging plant systems.
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.11.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION. Agreement criteria are determined by
the plant staff, based on a combination of the channel
instrument uncertainties, including indication and
readability. If a channel is outside the criteria, it may
be an indication that the sensor or the signal processing
equipment has drifted outside its limit. As specified in
the Surveillance, a CHANNEL CHECK is only required for those
channels that are normally energized.

If the channels are normally off scale during times when
surveillance is required. the CHANNEL CHECK will only verify
that they are offscale in the same direction. Current loop
channels are verified to be reading at the bottom of the
range and not failed downscale.

The Frequency of 31 days is based on plant operating
experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of
a given Function in any 31 day interval is a rare event.

(continued)
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Remote Shutdown System
B 3.3.11

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.11.2

SR 3.3.11.2 verifies that each required Remote Shutdown
System transfer switch and control circuit performs its
intended function. This verification is performed from the
remote shutdown panel and locally. as appropriate. Operationof'he equipment from the remote shutdown panel is not
necessary. The Surveillance can be satisfied by performance
of a continuity check. This will ensure that if the control
room becomes inaccessible, the plant can be brought to and
maintained in MODE 3 from the remote shutdown panel and the
local control stations. The 18 month Frequency is based on
the need to perform this Surveillance under the conditions
that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power . Operating experience demonstrates
that Remote Shutdown System control channels seldom fail to
pass the Surveillance when performed at a Frequency of once
every 18 months.

SR 3.3.11.3

CHANNEL CALIBRATION is a complete check of'he instrument
channel including the sensor. The Surveillance verifies
that the channel responds to the measured parameter within
the necessary range and accuracy.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.

2. 10 CFR 50, Appendix R.
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Boron Dilution Alarm System (BOAS)
8 3.3.12

B 3. 3 INSTRUMENTATION

B 3.3.12 Boron Dilution Alarm System (BDAS)

BASES

BACKGROUND The Boron Dilution Alarm System (BDAS) alerts the operator
of a boron dilution event in MODES 3, 4 and 5. The boron
dilution alarm is received at least 15 minutes prior tocriticality to allow the operator to terminate the boron
di lution.

In MODES 1 and 2 protection for a boron dilution event is
addressed by LCO 3.3. 1, "Reactor Protective System (RPS)
Instrumentation-Operating." In MODES 3 and 4 with the CEAs
withdrawn, LCO 3.3.2, " Reactor Protective System (RPS)
Instrumentation-Shutdown," provides protection. In MODE 6
protection for a boron dilution event is addressed by LCO
3.9.2, "Refueling Operations - Nuclear Instrumentation."

The BOAS utilizes two channels that monitor the startup
channel neutron flux indications. If the neutron flux
signals increase to the calculated alarm setpoint a control
room annunciation is received. The setpoint is
automatically lowered to a fixed amount above the current
flux level signal. The alarm setpoint will only follow
decreasing or constant flux levels, not increasing levels.
Two channels of BOAS must be OPERABLE to provide single
failure protection and to facilitate detection of channel
failure by providing CHANNEL CHECK capability.

APPLICABLE
SAFETY ANALYSES

The BDAS channels are necessary to monitor core reactivity
changes. They are the primary means for detecting and
triggering operator actions to respond to boron dilution
events initiated from conditions in which the RPS is not
required to be OPERABLE.

The OPERABILITY of BOAS channels is necessary to meet the
assumptions of the safety analyses to mitigate the
consequences of an inadvertent boron dilution event as
described in the UFSAR, Chapter 15 (Ref. 1).

The BOAS channels satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

PALO VERDE UNITS 1,2,3 B 3.3.12-1
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Boron Dilution Alarm System (BDAS)
B 3.3.12

BASES (continued)

LCO The LCO on the BDAS channels ensures that adequate
information is available to mitigate the consequences of a
boron dilution event.

A minimum of two BOAS channels are required to be OPERABLE.
Because the BDAS utilizes the excore startup channel
instrumentation as its detection system the OPERABILITY of
the excore startup channel is also part of the OPERABILITY
of the BDAS.

APPLICABILITY The BDAS must be OPERABLE in MODES 3, 4, and 5 because the
safety analysis assumes this alarm will be available in
these MODES to alert the operator to take action to
terminate the boron dilution. In MODES 1 and 2. and in
MODES 3, 4, and 5. with the RTCBs shut and the CEAs capable
of withdrawal, the logarithmic power monitoring channels are
addressed as part of the RPS in LCO 3.3. 1. "Reactor
Protective System (RPS) Instrumentation -Operating" and
LCO 3.3.2, "Reactor Protective System (RPS) Instrumentation-
Shutdown".

The requirements for source range neutron flux monitoring in
MODE 6 are addressed in LCO 3.9.2. "Nuclear
Instrumentation." The excore startup channels provide
neutron flux coverage extending an additional one to two
decades below the logarithmic channels for use during
shutdown and refueling, when neutron flux may be extremely
low.

The Applicability is modified by a Note that the BDAS is
required in MODE 3 within 1 hour after the neutron flux is
within the startup range following a reactor shutdown. This
allows the neutron flux level to decay to a level within the
range of the excore startup channels and for the operator to
initialize the BDAS.

PALO VERDE UNITS 1.2,3 B 3.3.12-2
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Boron Dilution Alarm System (BDAS)
8 3.3.12

BASES (continued)

ACTIONS A channel is inoperable when it does not satisfy the
OPERABILITY criteria for the channel's function. These
criteria are outlined in the LCO section of the Bases.

A.l

With one requi red channel inoperable, Required Action A. 1
requires the RCS boron concentration to be determined
immediately and at the applicable monitoring Frequency
specified in the COLR. The RCS boron concentration may be
determined by the boronometer reading or by RCS sampling.
The RCS sample should be from the hot leg if one or more
Reactor Coolant Pumps (RCPs) are running or from the
discharge of the operating pump providing shutdown cooling
flow with no RCPs running. The monitoring Frequency
specified in the COLR ensures that a decrease in the boron
concentration during a boron dilution event will be
detected. The boron concentration measurement and the
OPERABLE BOAS channel provide alternate methods of detection
of boron dilution with sufficient time for termination of
the event before complete loss of SHUTDOWN MARGIN and return
to criticality.

(continued)
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Boron Dilution Alarm System (BOAS)
B 3.3.12

BASES (continued)

ACTIONS
(continued)

B.1

With two required channels inoperable Required Action B.l
requires the RCS boron concentration to be determined by
redundant methods immediately and at the monitoring
Frequency specified in the COLR. The redundant methods may
use the boronometer and RCS sampling or independent
collection and analysis of two RCS samples. The RCS sample
should be from the hot leg if one or more Reactor Coolant
Pumps (RCPs) are running or from the discharge of the
operating pump providing shutdown cooling flow with no RCPs
running. The simultaneous use of the boronometer and RCS
sampling or independent collection and analysis of two RCS
samples to monitor the RCS boron concentration provides
alternate indications of inadvertent boron dilution. This
will allow detection with sufficient time for termination of
boron dilution before complete loss of SHUTDOWN MARGIN and
return to criticality.
C.1

Condition C is entered when the Required Actions and
associated Completion Times of Condition A or 8 are not met.If the Required Actions associated with these Conditions
cannot be completed within the required Completion Time, the
neutron flux level monitoring function cannot be reliably
performed. The absence of reliable neutron flux level
monitoring makes it difficult to ensure SDM is maintained.
Required Action C. 1 therefore requires that all positive
reactivity additions that are under operation control, such
as boron dilution or Reactor Coolant System temperature
changes, be halted immediately preserving SDM.

(continued)
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Boron Dilution Alarm System (BOAS)
B 3.3.12

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.3.12.1

SR 3.3.12.1 is the performance of a CHANNEL CHECK on each
required channel every 12 hours. A CHANNEL CHECK is
normally a comparison of the parameter indicated on one
channel to a similar parameter on other channels. It is
based upon the assumption that instrument channels
monitoring the same parameter should read approximately the
same value. Significant deviations between instrument
channels could be an indication of excessive instrumentdrift in one of the channels or of something even more
serious. CHANNEL CHECK will detect gross channel failure;
thus, it is key to verifying that the instrumentation
continues to operate properly between each CHANNEL
CALIBRATION.

Agreement criteria are determined by the plant staff and
should be based on a combination of the channel instrument
uncertainties. If a channel is outside of the criteria, it
may be an indication that the transmitter or the signal
processing equipment has drifted outside of its limits. If
the channels are within the criteria. it is an indication
that the channels are OPERABLE.

The Frequency. about once every shift, is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random failures in redundant
channels in any 12 hour period is extremely low, CHANNEL
CHECK minimizes the chance of loss of protective function
due to failure of redundant channels. CHANNEL CHECK
supplements less formal, but more frequent. checks of
channel OPERABILITY during normal operational use of
displays associated with the LCO requi red channels.

This SR is modified by a Note that states the CHANNEL CHECK
is not required to be performed until 1 hour after neutron
flux is within the startup range.

(continued)
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Boron Dilution Alarm System (BOAS)
B 3.3.12

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.12.2

A CHANNEL FUNCTIONAL TEST is performed every 92 days to
ensure that the BOAS is capable of properly alerting the
operator to a boron dilution event. Internal excore startup
channel test circuitry is used to feed preadjusted test
signals into the excore startup channel to verify the proper
neutron flux indication is received at the BDAS.

The Frequency is based on operating experience with regard
to channel OPERABILITY and drift, which demonstrates that
failure of more than one channel in any 92 day Frequency is
a rare event. This SR is modified by a Note that states the
CHANNEL FUNCTIONAL TEST is not required to be performed
until 72 hours after neutron flux is within the startup
range. The 72 hours is based on allowing a reasonable time
to perform the testing following a plant shutdown.

The CHANNEL FUNCTIONAL TEST of the BOAS consists of online
tests including verification of the control room alarm.

SR 3.3.12.3

SR 3.3.12.3 is the per formance of a CHANNEL CALIBRATION. A
CHANNEL CALIBRATION is performed every 18 months. The
Surveillance is a complete check and readjustment of the
excore startup channel from the input through to the BDAS.
The Surveillance verifies that the channel responds to a
measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account
for instrument drift between successive calibrations to
ensure that the channel remains operational.

This SR is modified by a Note to indicate that it is not
necessary to test the detector, because generating a
meaningful test signal is difficult; the detectors are of
simple construction. and any failures in the detectors will
be apparent as a change in channel output.

REFERENCES 1. UFSAR. Chapter 7 and Chapter 15.
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RCS Pressure, Temperature. and Flow DNB Limits
B 3.4.1

8 3.4 REACTOR COOLANT SYSTEH (RCS)

B 3.4. 1 RCS Pressure. Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

BASES

BACKGROUND These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits placed on DNB related
parameters ensure that these parameters will not be less
conservative than were assumed in the analyses and thereby
provide assurance that the minimum Departure from Nucleate
Boiling Ratio (DNBR) will meet the requir ed criteria for
each of the transients analyzed.

The LCO limits f'r minimum and maximum RCS pressures as
measured at the pressurizer are consistent with oper ation
within the nominal operating envelope and are bounded by
those used as the initial pressures in the analyses.

The LCO limit for minimum and maximum RCS cold leg
temperatures are in accordance with the area of acceptable
operation shown in Figure 3.4. 1-1, are consistent with
operation at the indicated power level, and are bounded by
those used as the initial temperatures in the analyses.

The LCO limit for minimum RCS flow rate is bounded by those
used as the initial flow rates in the analyses. The RCS
flow rate is not expected to vary during plant operation
with all pumps running.

APPLICABLE
SAFETY ANALYSES

The requi rements of LCO 3.4. 1 represent the initial
conditions for DNB limited transients analyzed in the safety
analyses (Ref. 1). The safety analyses have shown that
transients initiated from the limits of this LCO will meet
the DNBR criterion of ~ 1.3. This is the acceptance limit
for the RCS DNB parameters. Changes to the facility that
could impact these parameters must be assessed for their
impact on the DNBR criterion.

(continued)
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RCS Pressure. Temperature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The transients analyzed for include loss of coolant flow
events and dropped or stuck Control Element Assembly (CEA)
events. A key assumption for the analysis of these events
is that the core power distribution is within the limits of
LCO 3.1.7, "Regulating CEA Insertion Limits"; LCO 3.1.8,
"Part Length CEA Insertion Limits"; LCO 3.2.3, "AZIMUTHAL
POWER TILT (Tq) "; and LCO 3.2. 5, "AXIALSHAPE INDEX (ASI) .

The safety analyses are performed over the following range
of initial values: RCS pressure 2105-2320 psia, core inlet
temperature 548-572'F, and reactor vessel inlet coolant flow
rate ) 95K.

The RCS DNB limits satisfy Criterion 2 of 10 CFR
50.56(c)(2)(ii).

LCO This LCO specifies limits on the monitored process
variables —RCS pressurizer pressure, RCS cold leg
temperature, and RCS total flow rate -to ensure that the
core operates within the limits assumed for the plant saf'ety
analyses. Operating within these limits will result in
meeting the DNBR criterion in the event of a DNB limited
transient.

The LCO numerical value for minimum flow rate is given for
the measurement location but has not been adjusted for
instrument error. Plant specific limits of instrument error
are established by the plant staff to meet the operational
requirements of minimum flow rate.

APPLICABILITY In MODE 1 f'r RCS flow rate, MODES 1 and 2 for RCS
pressurizer pressure. Mode 1 for RCS cold leg temperature,
and MODE 2 with K«, ) 1 for RCS cold leg temperature, the
limits must be maintained during steady state oper ation in
order to ensure that DNBR criteria will be met in the event
of an unplanned loss of forced coolant flow or other DNB
limited transient. In all other MODES. the power level is
low enough so that DNBR is not a concern.

(continued)
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RCS Pressure. Temperature, and flow DNB Limits
8 3.4.1

BASES

APPLICABILITY
(continued)

A Note has been added to indicate the limit on pressurizer
pressure may be exceeded during short term operational
transients such as a THERMAL POWER ramp increase of > 5X RTP
er minute or a THERMAL POWER step increase of > 10X RTP.
hese conditions represent short term perturbations where

actions to control pressure variations might be
counterproductive. Also. DNBR margin exists to offset the
temporary pressure variations.

Another set of limits on DNB related parameters is provided
in Safety Limit (SL) 2.1.1, "Reactor Core Safety Limits."
Those limits are less restrictive than the limits of this
LCO, but violation of SLs merits a stricter, more severe
Required Action. Should a violation of this LCO occur, the
operator should check whether or not an SL may have been
exceeded.

ACTIONS A. 1

RCS flow rate is not a controllable parameter and is not
expected to vary during steady state operation. If the flow
rate is not within the LCO limit, then power must be
reduced. as required by Required Action B.l, to restore DNB
margin and eliminate the potential for violation of the
accident analysis bounds.

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

B.l

If Required Action A. 1 is not met within the associated
Completion Time. the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the
plant must be brought to at least MODE 2 within 6 hours. In
MODE 2, the reduced power condition eliminates the potential
for violation of the accident analysis bounds.

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

ACTIONS B. 1 (continued)

Six hours is a reasonable time that permits the plant power
to be reduced at an orderly rate in conjunction with even
control of Steam Generator (SG) heat removal.

C.1

Pressurizer pressure and cold leg temperature are
controllable and measurable parameter(s). If a parameter is
not within the LCO limits. action must be taken to restore
the parameter.

The 2 hour Completion Time is based on plant operating
experience that shows that these parameter(s) can be
restored in this time period.

If Required Action C.1 is not met within the associated
Completion Time„ place the plant in MODE 3. In MODE 3 the
potential for violation of the DNB limits is greatly
reduced.

The 6 hour Completion Time is a reasonable time that permits
power reduction at an order ly rate in conjunction with even
control of SG heat removal.
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RCS Pressure, Temperature and Flow DNB Limits
B 3.4.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.1.1

Since Required Action C. 1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure that the pressure can be restored to
a normal operation, steady state condition following load
changes and other expected transient operations. The
12 hour interval has been shown by operating practice to be
sufficient to regularly assess for potential degradation and
verify operation is within safety analysis assumptions.

SR 3.4.1.2

Since Required Action C. 1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for cold leg temperature
is sufficient to ensure that the RCS coolant temperature can
be restored to a normal oper ation, steady state condition
following load changes and other expected transient
operations. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess for
potential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The
12 hour Frequency has been shown by operating experience to
be sufficient to assess for potential degradation and to
verify operation is within safety analysis assumptions.

This SR is modified by a Note that only requi res performance
of this SR in MODE 1. The Note is necessary to allow
measurement of RCS flow rate at normal operating conditions
at power with all RCPs running.

REFERENCES 1. UFSAR, Section 15.
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B 3.4.2

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

BASES

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

a. Operation within the existing instrumentation ranges
and accuracies;

b. Operation within the bounds of the existing accident
analyses; and

c. Operation with the reactor vessel above its minimum
nil ductility reference temperature when the reactor
is critical.

The reactor coolant moderator temperature coefficient used
in core operating and accident analysis is typically defined
for the normal operating temperature range (550 F to 611'F).
Nominal T, „ for making the reactor critical is 565'F.
Safety ance operating analyses for lower temperature have not
been made.

APPLICABLE There are no accident analyses that dictate the minimum
SAFETY ANALYSES temperature for criticality, but all low power safety

analyses assume initial temperatures near the 545 F limit
(Ref. 1).

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

LCO The purpose of the LCO is to prevent criticality below the
minimum normal operating temperature (550'F) and to prevent
operation in an unanalyzed condition.

The LCO is only applicable in MODES 1 and 2 with K„~ 1.0
and provides a reasonable distance to the limit of $45'F.
This allows adequate time to trend its approach and take
corrective actions prior to exceeding the limit.

PALO VERDE UNITS 1,2,3 B 3.4.2-1
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RCS Minimum Temperature for Criticality
8 3.4.2

BASES (continued)

APPLICABILITY The reactor has been designed and analyzed to be critical in
MODES 1 and 2 only and in accordance with this
specification. Criticality is not permitted in any other
MODE. Therefore, this LCO is applicable in NODE 1, and
MODE 2 when K,« ~ 1.0. Monitoring is required at or below a

T„>, of 550'F. The no load temperature of 565'F is
maintained by the Steam Bypass Control System.

ACTIONS A.1

If T,>, is below 545'F, the plant must be brought to a MODE
in which the LCO does not apply. To achieve this status,
the plant must be brought to MODE 3 within 30 minutes.
Rapid reactor shutdown can be readily and practically
achieved within a 30 minute period. The allowed time
reflects the ability to perform this action and to maintain
the plant within the analyzed range.

t SURVEILLANCE
REQUIREMENTS

SR 3.4.2.1

T „, is required to be verified > 545'F once within
3P minutes after any RCS loop T„>, ( 550'F and every
30 minutes thereafter. The 30 minute time period is
frequent enough to prevent inadvertent violation of the LCO.
A Note states the Surveillance is required whenever the
reactor is critical and temperature is below 550'F. A second
Frequecy requi res T„„ to be verified within 30 minutes of
reaching criticality. This will require repeated
erformance of SR 3.4.2. 1 since a reactor startup takes
onger than 30 minutes. The 30 minute time period is

frequent enough to prevent inadvertent violation of the LCO.

REFERENCES 1. UFSAR. Section 15.
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RCS P/T Limits
B 3.4.3

B 3.4 REACTOR COOLANT SYSTEH (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

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

Each P/T limit curve defines an acceptable region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when
pressur e and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.

The LCO establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
Reactor Coolant Pressure Boundary (RCPB). The vessel is the
component most subject to brittle failure. and the LCO
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and operating functions.

10 CFR 50, Appendix G (Ref. 1). requires the establishment
of P/T limits for material fracture toughness requirements
of the RCPB materials. Reference 1 requires an adequate
margin to brittle fai lure during normal operation.
anticipated operational occurrences. and system hydrostatic
tests. It mandates the use of the ASHE Code, Section III,
Appendix G (Ref. 2).

The actual shift in the RT„» of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASTH E 185 (Ref. 3) and Appendix H of 10 CFR 50
(Ref. 4). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 2.

(continued)
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RCS P/T Limits
8 3.4.3

BASES

BACKGROUND

(continued)
The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. At any specific pressure, temperature, and
temperature rate of change, one location within the reactor
vessel will dictate the most restrictive limit. Across the
span of the P/T limit curves,'iff'erent locations are more
restrictive, and. thus. the curves are composites of the
most restrictive regions.

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

The criticality limit includes the Reference 1 requirement
that the limit be no less than 40'F above the heatup curve
or the cooldown curve and not less than the minimum
permissible temperature for inservice leak and hydrostatic
(ISLH) testing. However, the criticality limit is not
operationally limiting; a more restrictive limit exists in
LCO 3.4.2, "RCS Minimum Temperature for Criticality."
The consequence of violating the LCO limits is that the RCS
has been operated under conditions that can result inbrittle failure of the RCPB, possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded. an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code, Section XI, Appendix E
(Ref. 5), provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

APPLICABLE
SAFETY ANALYSES

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

(continued)
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RCS P/T Limits
B 3.4.3

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Since the P/T limits are not derived from
any DBA, there are no acceptance limits related to the P/T
limits. Rather, the P/T limits are acceptance limits
themselves since they preclude operation in an unanalyzed
condition.

The RCS P/T limits satisfy Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO The two elements of this LCO are:

a. The limit curves for heatup, cooldown, and ISLH
testing: and

b. Limits on the rate of change of temperature.

The LCO limits apply to all components of the RCS, except
the pressurizer.

These limits define allowable operating regions and permit a
large number of'perating cycles while providing a wide
margin to nonducti le failure.

The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatup, cooldown, and ISLH
testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.

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

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

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

(continued)
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RCS P/T Limits
B 3.4.3

BASES

LCO
(continued)

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

APPLICABILITY The RCS P/T limits Specification provides a definition of
acceptable operation for prevention of nonductile failure in
accordance with 10 CFR 50. Appendix G (Ref. 2). Although
the P/T limits were developed to provide guidance for
operation during heatup or cooldown (MODES 3. 4, and 5) or
ISLH testing, their Applicability is at all times, except
when reactor vessel head is fully detensioned such that the
RCS cannot be pressurized, in keeping with the concern for
nonductile failure. The limits do not apply to the
pressurizer.

During MODES 1 and 2, other Technical Specifications provide
limits for operation that can be more restrictive than or
can supplement these P/T limits. LCO 3.4. 1, "RCS Pressure,
Temperature. and Flow Departure from Nucleate Boiling (DNB)
Limits"; LCO 3.4.2, "RCS Minimum Temperature for
Criticality": and Safety Limit 2. 1, "Safety Limits," also
provide operational restrictions for pressure and
temperature and maximum pressure. Furthermore, MODES 1
and 2 are above the temperature range of concern f'r
nonducti le fai lure, and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or
descent.

The actions of'his LCO consider the premise that a
violation of the limits occurred during normal plant
maneuvering. Severe violations caused by abnormal
transients. at times accompanied by equipment fai lures, may
also require additional actions from emergency operating
procedures.

ACTIONS A.l and A.2

Operation outside the P/T limits must be corrected so that
the RCPB is returned to a condition that has been verified
by stress analyses.

(continued)
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RCS P/T Limits
8 3.4.3

BASES

ACTIONS A.l and A.2 (continued)

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

Besides restoring operation to within limits, an evaluation
is required to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing operation. Several
methods may be used, including comparison with pre-analyzed
transients in the stress analyses, new analyses, or
inspection of the components.

ASHE Code, Section XI. Appendix E (Ref. 5), may be used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.

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

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

B.1 and 8.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because:

a. The RCS remained in an unacceptable P/T region for an
extended period of increased stress: or

(continued)
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS B. 1 and B.2 (continued)

b. A sufficiently severe event caused entry into an
unacceptable region.

Either possibility indicates a need for more careful
examination of the event, best accomplished with the RCS at
reduced pressure and temperature. With reduced pressure and
temperature conditions. the possibi 1.ity of propagation of
undetected flaws is decreased.

Pressure and temperature are reduced by placing the plant in
MODE 3 within 6 hours and in MODE 5 with RCS pressure( 500 psia within 36 hours.

The Completion Times are reasonable, based on operating
experience, to reach the requi red plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

C.l and C.2

The actions of this LCO. anytime other than in NODE 1. 2, 3,
or 4, consider the premise that a violation of the limits
occurred during normal plant maneuvering. Severe violations
caused by abnormal transients. at times accompanied by
equipment failures, may also require additional actions from
emergency operating procedures. Oper ation outside the P/T
limits must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses.

The Completion Time of "immediately" reflects the urgency of
restoring the parameters to within the analyzed range. Host
violations will not be severe, and the activity can be
accomplished in a short period of time in a controlled
manner .

(continued)
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS C. 1 and C.2 (continued)

Besides restoring operation to within limits, an evaluation
is required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed before continuing
oper ation. Several methods may be used, including
comparison with pre-analyzed transients in the stress
analyses, new analyses, or inspection of the components.

ASHE Code, Section XI, Appendix E (Ref. 5), may be used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.

The Completion Time of prior to entering NODE 4 forces the
evaluation prior to entering a NODE where temperature and
pressure can be significantly increased. The evaluation for
a mild violation is possible within several days, but more
severe violations may require special, event specific stress
analyses or inspections.

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

SURVEILLANCE
REQUIREHENTS

SR 3.4.3.1

Verification that operation is within limits is requi red
every 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency
is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments, 30 minutes permits assessment and correction for
minor deviations within a reasonable time.

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

(continued)
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RCS P/T Limits
B 3.4.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.3. 1 (continued)

This SR is modified by a Note that requires this SR be
performed only during RCS system heatup, cooldown, and ISLH
testing. No SR is given for criticality operations because
LCO 3.4.2 contains a more restrictive requirement.

REFERENCES 1 ~ 10 CFR 50. Appendix G.

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

3. ASTM E 185-82. July 1982.

4. 10 CFR 50. Appendix H.

5. ASME, Boiler and Pressure Vessel Code. Section XI.
Appendix E.
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RCS Loops —MODES 1 and 2
8 3.4.4

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Loops -MODES 1 and 2

BASES

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

The secondary functions of the RCS include:

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

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

c. Carrying the soluble neutron poison, boric acid;

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

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

The RCS configuration for heat transport uses two RCS loops.
Each RCS loop contains a SG and two Reactor Coolant Pumps
(RCPs). An RCP is located in each of the two SG cold legs.
The pump flow rate has been sized to provide core heat
removal with appropriate margin to Departure from Nucleate
Boiling (DNB) during power operation and for anticipated
transients originating from power operation. This
Specification requires two RCS loops with both RCPs in
operation in each loop. The intent of the Specification is
to require core heat removal with forced flow during power
oper ation. Specifying two RCS loops provides the minimum
necessary paths (two SGs) for heat removal.

APPLICABLE Safety analyses contain various assumptions f'r the Design
SAFETY ANAI YSES Bases Accident (DBA) initial conditions including RCS

pressure, RCS temperature, reactor power level, core
parameters, and safety system setpoints ~ The important

(continued)
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RCS Loops -MODES 1 and 2
B 3.4.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

aspect for this LCO is the reactor coolant forced flow rate,
which is represented by the number of RCS loops in service.

Both transient and steady state analyses have been performed
to establish the effect of flow on DNB. The transient or
accident analysis for the plant has been performed assuming
four RCPs are in operation. The majority of the plant
safety analyses are based on initial conditions at high core
power or zero power. The accident analyses that are of most
importance to RCP operation are the four pump coastdown,
single pump locked rotor, single pump (broken shaft or
coastdown). and rod withdrawal events (Ref. 1).

Steady state DNB analysis had been performed for the four
pump combination. For four pump operation, the steady state
DNB analysis. which generates the pressure and temperature
and Safety Limit (i.e.. the departure from nucleate boiling
ratio (DNBR) limit), assumes a maximum power level of
107K RTP. This is the design overpower condition for four
pump operation. The 107K value is the accident analysis
setpoint of the nuclear overpower (high flux) trip and is
based on an analysis assumption that bounds possible
instrumentation errors. The DNBR limit defines a locus of
pressure and temperature points that result in a minimum
DNBR greater than or equal to the critical heat flux
correlation limit.

RCS Loops —MODES 1 and 2 satisfy Criteria 2 and 3 of 10 CFR
50.36 (C)(2)(ii).

LCO The purpose of this LCO is to require adequate forced flow
for core heat removal. Flow is represented by having both
RCS loops with both RCPs in each loop in operation for
removal of heat by the two SGs. To meet safety analysis
acceptance criteria for DNB, four pumps are required at
rated power.

Each OPERABLE loop consists of two RCPs providing forced
flow for heat transport to an SG that is OPERABLE in
accordance with the Steam Generator Tube Surveillance
Program. SG, and hence RCS loop. OPERABILITY with regard to
SG water level is ensured by the Reactor Protection System
(RPS) in MODES 1 and 2. A reactor trip places the plant in

(continued)
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RCS Loops -MODES 1 and 2
B 3.4.4

BASES

LCO
(continued)

NODE 3 if any SG level is ~ 44K wide range level as sensed
by the RPS. The minimum water level to declare the SG
OPERABLE in MODES 1 or 2 is 44K wide'range level.

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

The decay heat production rate is much lower than the full
ower heat rate. As such, the forced circulation flow and
eat sink requirements are reduced for lower, noncritical

MODES as indicated by the LCOs for MODES 3, 4, 5, and 6.

Operation in other MODES is covered by:

LCO 3.4.5.
LCO 3.4.6,
LCO 3.4.7,
LCO 3.4.8,
LCO 3.9.4,

LCO 3.9.5,

"RCS Loops -MODE 3":
"RCS Loops —MODE 4";
"RCS Loops -MODE 5. Loops Filled";
"RCS Loops -MODE 5, Loops Not Filled";
"Shutdown Cooling (SDC) and Coolant
Circulation - High Water Level" (MODE 6); and

"Shutdown Cooling (SDC) and Coolant
Circulation —Low Water Level" (MODE 6).

ACTIONS A.1

If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the plant to MODE 3.
This lowers power level and thus reduces the core heat
removal needs and minimizes the possibility of violating DNB
limits. It should be noted that the reactor will trip and
place the plant in MODE 3 as soon as the RPS senses less
than four RCPs operating.

The Completion Time of 6 hours is reasonable, based on
operating experience. to reach MODE 3 from full power
conditions in an orderly manner and without challenging
safety systems.

PALO VERDE UNITS 1,2,3 B 3.4.4-3
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RCS Loops -MODES 1 and 2
8 3.4.4

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.4.1

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

REFERENCES l. UFSAR, Section 15.
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RCS Loops -MODE 3
B 3.4.5

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops -MODE 3

BASES

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

In MODE 3, Reactor Coolant Pumps (RCPs) are used to provide
forced circulation heat removal during heatup and cooldown.
The MODE 3 decay heat removal requirements are low enough
that a single RCS loop with one RCP is sufficient to remove
core decay heat. However, two RCS loops are requi red to be
OPERABLE to provide redundant paths for decay heat removal.
Only one RCP needs to be OPERABLE to declare the associated
RCS loop OPERABLE.

Reactor coolant natural circulation is not normally used but
is sufficient for core cooling. However, natural
circulation does not provide turbulent flow conditions.
Therefore, boron reduction in natural circulation is
prohibited because mixing to obtain a homogeneous
concentration in all portions of the RCS cannot be ensured.

APPLICABLE
SAFETY ANALYSES

Analyses have shown that the rod withdrawal event from
MODE 3 with one RCS loop in operation is bounded by the rod
withdrawal initiated from MODE 2.

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

RCS Loops -MODE 3 satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

PALO VERDE UNITS 1.2,3 B 3.4.5-1
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RCS Loops -MODE 3
B 3.4.5

BASES

LCO The purpose of this LCO is to require two RCS loops to be
available f'r heat removal. thus providing redundancy. The
LCO requires the two loops to be OPERABLE with the intent of
requiring both SGs to be capable (~ 25K wide r ange water
level) of transferring heat from the reactor coolant at a
controlled rate. Forced reactor coolant flow is the
required way to transport heat. although natural circulation
flow provides adequate removal. A minimum of one running
RCP meets the LCO requi rement for one loop in oper ation.

The Note permits a limited period of operation without RCPs.
All RCPs may be de-energized for ~ 1 hour per 8 hour period.
This means that natural circulation has been established.
When in natural circulation, a reduction in boron
concentration is prohibited because an even concentration
distribution throughout the RCS cannot be ensured. The
intent is to stop any known or direct positive reactivity
additions to the RCS due to dilution. Core outlet
temperature is to be maintained at least 10'F below the
saturation temperature so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

In MODE 3 it is sometimes necessary to stop all RCPs
(e.g., to perform surveillance or startup testing, or to
avoid operation below the RCP minimum net positive suction
head limit). The time period is acceptable because natural
circulation is adequate for heat removal, or the reactor
coolant temperature can be maintained subcooled and boron
stratification affecting reactivity control is not expected.

An OPERABLE RCS loop (loop 1 or loop 2) consists of at least
one associated RCP providing forced flow for heat transport
and an associated SG that is OPERABLE in accordance with the
Steam Generator Tube Surveillance Program. An RCP is
OPERABLE if it is capable of being powered and is able to
provide forced flow if required.

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

PALO VERDE UNITS 1,2.3 B 3.4.5-2
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RCS Loops -MODE 3
B 3.4.5

BASES

APPLICABILITY
(continued)

Operation in other MODES is covered by:

LCO 3.4.4
LCO 3.4.6,
LCO 3.4.7,
LCO 3.4.8,
LCO 3.9.4.

LCO 3.9.5,

"RCS Loops-NODES 1 and 2":
"RCS Loops -MODE 4";
"RCS Loops -MODE 5, Loops Filled";
"RCS Loops -MODE 5. Loops Not Filled";
"Shutdown Cooling (SDC) and Coolant
Circulation -High Water Level" (MODE 6); and

"Shutdown Cooling (SDC) and Coolant
Circulation —Low Water Level" (MODE 6).

ACTIONS A.1

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

B.1

If restoration is not possible within 72 hours, the unit
must be placed in MODE 4 within 12 hours. In MODE 4, the
plant may be placed on the SDC System. The Completion Time
of 12 hours is compatible with required operation to achieve
cooldown and depressurization from the existing plant
conditions in an orderly manner and without challenging
plant systems.

(continued)
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RCS Loops -MODE 3
B 3.4.5

BASES

ACTIONS
(continued)

C.l and C.2

If no RCS loop is OPERABLE or in operation, all operations
involving a reduction of RCS boron concentration must be
immediately suspended. This is necessary because boron
dilution requires forced circulation f'r proper
homogenization. Action to restore one RCS loop to OPERABLE
status and operation shall be initiated immediately and
continued until one RCS loop is restored to OPERABLE status
and operation. The immediate Completion Times reflect the
importance of maintaining operation for decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.4.5.1

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

SR 3.4.5.2

This SR requires verification every 12 hours that the
secondary side water level in each SG is > 25K wide range.
An adequate SG water level is required in order to have a
heat sink for removal of the core decay heat from the
reactor coolant. The 12 hour interval has been shown by
operating practice to be sufficient to regular ly assess
degradation and verify operation within the safety analyses
assumptions.

(continued)
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RCS Loops-NODE 3
8 3.4.5

BASES (continued)

SURVEILLANCE
REQUIRB1ENTS

(continued)

SR 3.4.5.3

Verification that the required number of RCPs are OPERABLE
ensures that the single failure criterion is met and that an
additional RCS loop can be placed in operation, if needed,
to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power availability to the required
RCPs. The Frequency of 7 days is considered reasonable in
view of other administrative controls available and has been
shown to be acceptable by operating experience.

REFERENCES None.
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RCS Loops -MODE 4
B 3.4.6

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops -NODE 4

BASES

BACKGROUND In NODE 4, the primary function of the reactor coolant is
the removal of decay heat and transfer of this heat to the
Steam Generators (SGs) or Shutdown Cooling (SDC) heat
exchangers. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric
acid.

In MODE 4, either Reactor Coolant Pumps (RCPs) or SDC trains
can be used for coolant circulation. The intent of this LCO
is to provide forced flow from at least one RCP or one SDC
train for decay heat removal and transport. The flow
provided by one RCP loop or SDC train is adequate for heat
removal. The other intent of this LCO is to require that
two paths be available to provide redundancy for heat
removal.

APPLICABLE
SAFETY ANALYSES

In MODE 4, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RCS loops and SDC
trains provide this circulation.

RCS Loops —MODE 4 have been identified in 10 CFR. 50.36
(c)(2)(ii) as important contributors to risk reduction.

LCO The purpose of this LCO is to require that at least two
loops or trains, RCS or SDC, be OPERABLE in MODE 4 and one
of these loops or trains be in operation. The LCO allows
the two loops that are required to be OPERABLE to consist of
any combination of RCS and SDC System loops. Any one loop
or train in operation provides enough flow to remove the
decay heat from the core with forced circulation. An
additional loop or train is requi red to be OPERABLE to
provide redundancy for heat removal.

(continued)
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RCS Loops -NODE 4
B 3.4.6

BASES

LCO
(continued)

Note 1 permits all RCPs and SDC pumps to be de-energized
s 1 hour per 8 hour period. This means that natural
circulation should be established. after the operating RCP
or SDC pump is secured. using the SGs. Depending on decay
heat and current RCS temperature. it may be difficult to
establish verifiable natural circulation. The Note
prohibits boron dilution when forced flow is stopped because
an even concentration distribution cannot be ensured. The
intent is to stop any known or direct positive reactivity
additions to the RCS due to dilution. Core outlet
temperature is to be maintained at least 10'F below
saturation temperature so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction. The
response of the RCS without the RCPs or SDC pumps depends on
the core decay heat load and the length of time that the
pumps are stopped. As decay heat diminishes, the effects on
RCS temperature and pressure diminish. Without cooling by
forced flow, higher heat loads will cause the reactor
coolant temperature and pressure to increase at a rate
proportional to the decay heat load. Because pressure can
increase. the applicable system pressure limits (Pressure
and Temperature (P/T) limits or Low Temperature Overpressure
Protection (LTOP) limits) must be observed and forced SDC
flow or heat removal via the SGs must be re-established
prior to reaching the pressure limit. The circumstances for
stopping both RCPs or SDC pu'mps are to be limited to
situations where:

a. Pressure and temperature increases can be maintained
well within the allowable pressure (P/T limits and
LTOP) and 10'F subcooling limits; or

b. An alternate heat removal path through the SGs is in
operation.

Note 2 requires, that before an RCP may be started with any
RCS cold leg temperature < 214'F during cooldown, or ~ 291 F
during heatup. that secondary side water temperature
(saturation temperature corresponding to SG pressure) in
each SG is ( 100'F above each of the RCS cold leg
temperatures.

Satisfying the above condition will preclude a large
pressure surge in the RCS when the RCP is started.

(continued)
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RCS Loops -NODE 4
B 3.4.6

BASES

LCO
(continued)

Note 3 restricts RCP operation to no more than 2 RCPs with
RCS cold leg temperature < 200'F. and no more than 3 RCPs
with RCS cold leg temperature )200'F but < 500'F.
Satisfying these conditions will maintain the analysis
assumptions of the flow induced presure correction factors
due to RCP operation (Ref. 1)

An OPERABLE RCS loop consists of at least one OPERABLE RCP
and an SG that is OPERABLE in accordance with the Steam
Generator Tube Surveillance Program and has the minimum
water level specified in SR 3.4.6.2.

Similarly, for the SDC System, an OPERABLE SDC train is
composed of an OPERABLE SDC pump (CS or LPSI) capable of
providing flow to the SDC heat exchanger for heat removal.
RCPs and SDC pumps are OPERABLE if they are capable of being
powered and are able to provide flow, if'equi red.

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

Operation in other HODES is covered by:

LCO 3.4.4
LCO 3.4.5,
LCO 3.4.7.
LCO 3.4.8,
LCO 3.9 ',
LCO 3.9.5,

"RCS Loops-HODES 1 and 2";
"RCS Loops —HODE 3";
"RCS Loops —HODE 5, Loops Filled";
"RCS Loops -NODE 5. Loops Not Filled";
"Shutdown Cooling (SDC) and Coolant
Circulation - High Water Level" (HODE 6): and

"Shutdown Cooling (SDC) and Coolant
Circulation —Low Water Level" (HODE 6).

ACTIONS A.l

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

(continued)
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RCS Loops -MODE 4
B 3.4.6

BASES

ACTIONS
(continued)

B.1

If only one required SDC train is OPERABLE and in operation,
redundancy for heat removal is lost. The plant must be
placed in MODE 5 within the next 24 hours. Placing the
plant in MODE 5 is a conservative action with regard to
decay heat removal. With only one SDC train OPERABLE,
redundancy for decay heat removal is lost and, in the event
of a loss of the remaining SDC train, it would be safer to
initiate that loss from MODE 5 (< 210'F) rather than MODE 4
(210'F to 350'F). The Completion Time of 24 hours is
reasonable, based on operating experience, to reach MODE 5
from MODE 4, with only one SDC train operating, in an
orderly manner and without challenging plant systems.

C.1 and C.2

If no RCS loops or SDC trains are OPERABLE, or in operation,
all operations involving reduction of RCS boron
concentration must be suspended and action to restore one
RCS loop or SDC train to OPERABLE status and operation must
be initiated. Boron dilution requi res forced circulation
for proper mixing, and the margin to criticality must not be
reduced in this type of operation. The immediate Completion
Times reflect the importance of decay heat removal. The
action to restore must continue unti l one loop or train is
restored to operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.6.1

This SR requi res verification every 12 hours that one
requi red loop or train is in operation and circulating
reactor coolant at a flow rate of greater than or equal to
4000 gpm. This ensures f'orced flow is providing heat
removal. Verification includes flow rate, temperature, or
pump status monitoring. The 12 hour Frequency has been
shown by operating practice to be sufficient to regularly
assess RCS loop status. In additions control room
indication and alarms will normally indicate loop status.

(continued)
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RCS Loops —NODE 4
B 3.4.6

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.4.6.2

This SR requires verification every 12 hours of secondary
side water level in the requi red SG(s) > 25K wide range. An
adequate SG water level is required in order to have a heat
sink for removal of the core decay heat from the reactor
coolant. The 12 hour interval has been shown by operating
practice to be sufficient to regularly assess degradation
and verify operation within safety analyses assumptions.

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that
an additional RCS loop or SDC train can be placed in
operation, if needed to maintain decay heat removal and
reactor coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to
the required pumps. The Frequency of' days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

REFERENCES 1. PVNGS Operating License Amendments 52, 38 and 24 for
Units 1. 2 and 3, respectively, and associated NRC
Safety Evaluation dated July 25, 1990.
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RCS Loops -MODE 5. Loops Filled
8 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops —MODE 5, Loops Filled

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is the removal of decay heat and
transfer this heat either to the Steam Generator (SG)
secondary side coolant or the essential cooling water via
the Shutdown Cooling (SDC) heat exchangers. While the
principal means for decay heat removal is via the SDC
System, the SGs are specified as a backup means for
redundancy. Even though the SGs cannot produc'e steam in
this MODE, they are capable of being a heat sink due to
their large contained volume of secondary side water. As
long as the SG secondary side water is at a lower
temperature than the reactor coolant, heat transfer wi 11
occur. The rate of heat transfer is directly proportional
to the temper ature difference. The secondary function of
the reactor coolant is to act as a carrier for soluble
neutron poison, boric acid.

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

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an SDC train that must be
OPERABLE and in operation. The second path can be, another
OPERABLE SDC train, or through the SGs, each having an
adequate water level.

APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The SDC trains provide
this circulation.

(continued)
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RCS Loops-HODE 5, Loops Filled
B 3.4.7

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

RCS Loops -HODE 5 (Loops Filled) have been identified in 10
CFR 50.36 (c)(2)(ii) as important contributors to risk
reduction.

LCO The purpose of this LCO is to require at least one of'he
SDC trains be OPERABLE and in operation with an additional
SDC train OPERABLE or secondary side water level of each SG
shall be ~ 25K wide range level. One SDC train provides
sufficient forced circulation to perform the safety
functions of the reactor coolant under these conditions.
The second SDC train is normally maintained OPERABLE as a
backup to the operating SDC train to provide redundant paths
for decay heat removal. However, if the standby SDC train
is not OPERABLE. a sufficient alternate method to provide
redundant paths for decay heat removal is two SGs with their
secondary side water levels ~ 25K wide range. Should the
operating SDC train fail, the SGs could be used to remove
the decay heat.

Note 1 permits all SDC pumps to be de-energized ~ 1 hour per
8 hour period. The ci rcumstances for stopping both SDC
trains are to be limited to situations where pressure and
temperature increases can be maintained well within the
allowable pressure (pressure and temperature and low
temperature overpressure protection) and 10'F subcooling
limits. or an alternate heat removal path through the SG(s)
is in operation.

This LCO is modified by a Note that prohibits boron dilution
when SDC forced flow is stopped because an even
concentration distribution cannot be ensured. The intent is
to stop any known or direct positive reactivity changes to
the RCS due to dilution. Core outlet temperature is to be
maintained at least 10'F below saturation temperature, so
that no vapor bubble would form and possibly cause a natural
circulation flow obstruction. In this HODE. the SG(s) can
be used as the backup for SDC heat removal. To ensure their
availability, the RCS loop flow path is to be maintained
with subcooled liquid.

(continued)
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RCS Loops -HODE 5. Loops Filled
B 3.4.7

BASES

LCO
(continued)

In HODE 5, it is sometimes necessary to stop all RCP or SDC
forced circulation. This is permitted to change oper ation
from one SDC train to the other. perform surveillance or
startup testing, perform the transition to and from the SDC,
or to avoid operation below the RCP minimum net positive
suction head limit. The time period is acceptable because
natural circulation is acceptable for decay heat removal the
reactor coolant temperature can be maintained subcooled. and
boron stratification affecting reactivity control is not
expected.

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

Note 3 requires that before an RCP may be started with any
RCS cold leg temperature < 214'F during a cooldown, or
< 291'F during a heatup, the secondary side water
temperature (saturation temperature corresponding to SG
pressure) in each SG must be < 100'F above each of the RCS
cold leg temperatures.

Satisfying the above condition will preclude a low
temperature oyerpressure event due to a thermal transient
when the RCP is started.

Note 4 restricts RCP operation to no more than 2 RCPs with
RCS cold leg temperature < 200'F. and no more than 3 RCPs
with RCS cold leg temperature ) 200'F but < 500'F.
Satisfying these conditions will maintain the analysis
assumptions of the flow induced pressure correction factors
due to RCP operation (Ref. 3).

Note 5 provides for an orderly transition from NODE 5 to
HODE 4 during a planned heatup by permitting removal of SDC
trains from operation when at least one RCP is in oper ation.
This Note provides for the trarisition to HODE 4 where an RCP
is permitted to be in operation and replaces the RCS
circulation function provided by the SDC

trains'n

OPERABLE SDC train is composed of an OPERABLE SDC pump
(CS or LPSI) capable of providing flow to the SDC heat
exchanger for heat removal.

(continued)
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RCS Loops -MODE 5, Loops Filled
B 3.4.7

BASES

LCO
(continued)

SDC pumps are OPERABLE if they are capable of being powered
and are able to provide flow (current Section XI), if
required. An OPERABLE SG can perform as a heat sink when it
is OPERABLE in accordance with the SG Tube Surveillance
Program and has the minimum water level specified in
SR 3.4.7.2.

When entering RCS Loops-HODE 5 Loops Filled from RCS Loops-
HODE 5 Loops not Filled the additional requirement of total
gas concentration must be addressed for SGs to be considered
as a heat sink. A total gas concentration of < 20 cc/kg is
required for HODE 5 operations. This limit ensures that
gases coming out of solution in the SG U-tubes will not
adversely affect natural circulation with RCS pressure at
atmospheric conditions. Normal operating procedures
implement the findings for determination of when RCS loops
are considered filled, which in turn allows for transition
from RCS Loops-MODE 5 Loops not Filled to RCS Loops-MODE 5
Loops Filled.

The ability to feed and the ability to steam SGs is not a

requirement. Since RCS temperature is less than 210'F in
MODE 5-Loops Filled, no boiling (i .e. loss of SG inventory)
will occur, therefore,'he ability to feed and the ability
to steam SGs is not a requirement. However, a means to feed
and steam the SGs, whenever the Unit is in MODE 5-Loops
Filled, should be provided. Feed sources available are not
limited only to Essential Auxiliary Feedwater Pumps and the
Condensate Storage Tank. Steaming capability is usually via
ADVs. Also, the RCS must be intact (ability to pressurize
to at least 100 psia) for the SGs to be considered as a heat
sink. With the RCS not intact a majority of heat removal,
assuming a loss of SDC flow, will be out the vent (Ref. 2).
Therefore. with the RCS not intact, transition to LCO 3.4.8,
RCS Loops-MODE 5 Loops not Filled, is appropriate.

PALO VERDE UNITS 1,2.3 B 3.4.7-4
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RCS Loops -MODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced
circulation to remove decay heat from the core and to
provide proper boron mixing. One SDC train provides
sufficient circulation for these purposes.

Operation in other MODES is covered by:

LCO 3.4.4,
LCO 3.4.5,
LCO 3.4.6,
LCO 3.4.8,
LCO 3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2";
"RCS Loops -MODE 3":
"RCS Loops —MODE 4";
"RCS Loops -MODE 5, Loops Not Filled":
"Shutdown Cooling (SDC) and Coolant
Circulation -High Water Level" (MODE 6): and

"Shutdown Cooling (SDC) and Coolant
Circulation-Low Water Level" (MODE 6).

ACTIONS A.l and A.2

If a SDC train is inoperable and any SGs have secondary side
water levels ( 25K wide range, redundancy for heat removal
is lost. Action must be initiated immediately to restore a
second SDC train to OPERABLE status or to restore the water
level in the required SGs. Either Required Action A. 1 or
Required Action A.2 will restore redundant decay heat
removal paths. The immediate Completion Times reflect the
importance of maintaining the availability of two paths for
decay heat removal.

B. 1 and B.2

If the required SDC train is not OPERABLE or no SDC train is
in operation, all operations involving the reduction of RCS
boron concentration must be suspended. Action to restore
one SDC train to OPERABLE status and operation must be
initiated. Boron dilution requires forced circulation for
proper mixing and the margin to criticality must not be
reduced in this type of operation. The immediate Completion
Times reflect the importance of maintaining operation for
decay heat removal.

PALO VERDE UNITS 1.2.3 8 3.4.7-5
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RCS Loops -MODE 5. Loops Filled
B 3.4.7

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.7.1

This SR requires verification every 12 hours that one SDC
train is in operation and circulating reactor coolant at a
flow rate of greater than or equal to 3780 gpm. Verification
includes flow rate. temperature. or pump status monitoring,
which help ensure that forced flow is providing decay heat
removal. The 12 hour Frequency has been shown by operating
practice to be sufficient to regularly assess degradation
and verify operation is within safety analyses assumptions.
In addition, control room indication and alarms will
normally indicate loop status.

The SDC flow is established to ensure that core outlet
temperature is maintained sufficiently below saturation to
allow time f'r swapover to the standby SDC train should the
operating train be lost.

SR 3.4.7.2

Verifying the SGs are OPERABLE by ensuring thei r secondary
side water levels are ~ 25K wide range level ensures that
redundant heat removal paths are available if the second SDC
tr ain is inoperable. The Surveillance is requi red to be
performed when the LCO requi rement is being met by use of
the SGs. If both SDC trains are OPERABLE, this SR is not
needed. The 12 hour Frequency has been shown by operating
practice to be sufficient to regularly assess degradation
and verify operation within safety analyses assumptions.

SR 3.4.7.3

Verification that the second SDC train is OPERABLE ensures
that redundant paths f'r decay heat removal are available.
The requi rement also ensures that the additional train can
be placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power
available to the required pumps. The Surveillance is
required to be performed when the LCO requirement is being
met by one of two SDC trains, e.g., both SGs have ( 25K wide
range water level. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

PALO VERDE UNITS 1.2.3 B 3.4.7-6
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RCS Loops-MODE 5. Loops Filled
B 3.4.7

BASES (continued)

REFERENCES 1. Not Used

2. CEN-PSD-770 Analysis for Lower Mode Functional
Recovery Guidelines.

3. PVNGS Operating License Amendmants 52, 38, and 24 for
Units 1. 2 and 3 ~ respectively, and associated NRC
Safety Evaluation dated July 25, 1990.
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RCS Loops -MODE 5, Loops Not Filled
B 3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops -MODE 5, Loops Not Filled

BASES

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

In MODE 5 with loops not filled. only the SDC System can be
used for coolant circulation. The number of trains in
operation can vary to suit the operational needs. The
intent of this LCO is to provide forced flow from at least
one SDC train for decay heat removal and transport and to

, requi re that two paths be available to provide redundancy
for heat removal.

APPLICABLE
SAFETY ANALYSES

In MODE 5, RCS circulation is considered in determining
the time available for mitigation of the accidental boron
dilution event. The SDC trains provide this circulation.
The flow provided by one SDC train is adequate for decay
heat removal and for boron mixing.

RCS loops-MODE 5 (loops not filled) have been identified in
10 CFR 50.36 (c)(2)(ii) as important contributors to risk
reduction.

LCO The purpose of this LCO is to require a minimum of two SDC
trains be OPERABLE and one of these trains be in operation.
An OPERABLE train is one that is capable of transferring
heat from the reactor coolant at a controlled rate. Heat
cannot be removed via the SDC System unless forced flow is
used. A minimum of'ne running SDC pump meets the LCO
requirement for one train in operation. An additional SDC
train is required to be OPERABLE to meet the single failure
criterion.

(continued)
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RCS Loops -MODE 5. Loops Not Filled
B 3.4.8

BASES

LCO
(continued)

Note 1 permits all SDC pumps to be de-energized s 1 hour per
8 hour period. The circumstances for stopping both SDC
pumps are to be limited to situations when the outage time
is short and the core outlet temperature is maintained
> 10'F below saturation temperature. The Note prohibits
boron dilution or draining operations when SDC forced flow
is stopped.

Note 2 allows one SDC train to be inoperable for a period of
2 hours provided that the other train is OPERABLE and in
operation. This permits periodic surveillance tests to be
performed on the inoperab1e train during the only time when
these tests are safe and possible.

An OPERABLE SDC train is composed of an OPERABLE SDC pump
(CS or LPSI) capable of providing flow to the SDC heat
exchanger for heat removal. SDC pumps are OPERABLE if they
are capable of being powered and are able to provide flow
(current Section XI), if required.

APPLICABILITY In NODE 5 with loops not filled, this LCO requi res core heat
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 3.4.4.
LCO 3.4.5,
LCO 3.4.6.
LCO 3.4.7,
LCO 3.9.4,

LCO 3.9.5.

"RCS Loops-MODES 1 and 2";
"RCS Loops -MODE 3";
"RCS Loops -MODE 4";
"RCS Loops -MODE 5. Loops Filled";
"Shutdown Cooling (SDC) and Coolant
Circulation - High Water Level" (MODE 6); and

"Shutdown Cooling (SDC) and Coolant
Circulation —Low Water Level" (MODE 6).

ACTIONS A.l

If a SDC train is inoperable, redundancy for heat removal is
lost. Action must be initiated immediately to restore a
second train to OPERABLE status. The Completion Time
reflects the importance of maintaining the availability of
two paths for heat removal.

(continued)
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RCS Loops -MODE 5. Loops Not Filled
B 3.4.8

BASES

ACTIONS
(continued)

B.l and 8.2

If no SDC train is OPERABLE or in operation, except as
provided in NOTE 1, all operations involving the reduction
of RCS boron concentration must be suspended. Action to
restore one SDC train to OPERABLE status and operation must
be initiated immediately. Boron dilution requires forced
circulation for proper mixing and the margin to criticality
must not be reduced in this type of operation. The
immediate Completion Time reflects the importance of
maintaining operation for decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.4.8.1
P

This SR requires verification every 12 hours that one SDC
train is in operation and circulating reactor coolant.
Verification includes flow rate of greater than or equal to
3780 gpm, temperature, or pump status monitoring, which help
ensure that forced flow is providing decay heat removal.
The 12 hour Frequency has been shown by operating practice
to be sufficient to regularly assess degradation and verify
operation is within safety analyses assumptions.

SR 3.4.8.2

Verification that the required number of tr ains are OPERABLE
ensures that redundant paths for heat removal are available
and that an additional train can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and indicated power available to the
required pumps. The Frequency of 7 days is considered
reasonable in view of other administrative controls
available and has been shown to be acceptable by operating
experience.

REFERENCES None.
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Pressurizer
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEMS (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 requi red heaters
and their backup heater controls, and emergency power
supplies. Pressurizer safety valves and pressurizer vents
are addressed by LCO 3.4. 10 "Pressurizer Safety Valves-MODES
1,2, and 3," LCO 3.4. 11 "Pressurizer Safety Valves-MODE 4,"
and LCO 3.4. 12 "Pressurizer Vents", respectively.

The maximum steady state water level limit has been
established to ensure that a liquid to vapor interface
exists to permit RCS pressure control, using the sprays and
heaters during normal operation and proper pressure response
for anticipated design basis transients. The maximum and
minimum steady state water level limit serves two purposes:

a. Pressure control during normal operation maintains
subcooled reactor coolant in the loops and thus in the
preferred state for heat transport; and

b. By restricting the level to a maximum. expected
transient reactor coolant volume increases
(pressurizer insurge) will not cause excessive level
changes that could result in degraded ability for
pressure control.

The maximum steady state water level limit permits pressure
control equipment to function as designed. The limit

reserves the steam space during normal operation. thus,
oth sprays and heaters can operate to maintain the design

operating pressure. The level limit also prevents filling
the pressurizer (water solid) for anticipated design basis
transients, thus ensuring that pressure relief devices

(continued)
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Pressurizer
B 3.4.9

BASES

BACKGROUND
(continued)

(pressurizer safety valves) can control pressure by
steam relief rather than water relief. If the level limits
were exceeded prior to a transient that creates a large
pressurizer insurge volume leading to water relief, the
maximum RCS pressure might exceed the Safety Limit of
2750 psia.

The minimum steady state water level in the pressurizer
assures pressurizer heaters, which are requi red to achieve
and maintain pressure control, remain covered with water to
prevent failure, which could occur if the heaters were
energized uncovered.

The requirement to have two groups of pressurizer heaters
ensures that RCS pressure can be maintained. The
pressurizer heaters maintain RCS pressure to keep the
reactor coolant subcooled. Inability to control RCS
ressure during natural circulation flow could result in
oss of single phase flow and decreased capability to remove

core decay heat ~

APPLICABLE
SAFETY ANALYSES

In MODES 1, 2. and 3, the LCO requirement for a steam bubble
is reflected implicitly in the accident analyses. No safety
analyses are performed in lower MODES. All analyses
performed from a critical reactor condition assume the
existence of a steam bubble and saturated conditions in the
pressurizer. In making this assumption. the analyses
neglect the small fraction of noncondensable gases normally
present.

Safety analyses presented in the UFSAR do not take credit
for pressurizer heater operation; however, an implicit
initial condition assumption of the safety analyses is that
the RCS is operating at normal pressure.

(continued)
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Pressurizer
8 3.4.9

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Although the heaters are not specifically used in accident
analysis, the need to maintain subcooling in the long term
during loss of offsite power, as indicated in NUREG-0737
(Ref. 1). is the reason for their inclusion. The
requirement for emergency power supplies is based on
NUREG-0737 (Ref. 1). The intent is to keep the reactor
coolant in a subcooled condition with natural circulation at
hot, high pressure conditions for an undefined, but
extended. time period after a loss of offsite power. While
loss of offsite power is a coincident occurrence assumed in
the accident analyses, maintaining hot, high pressure
conditions over an extended time period is not evaluated in
the accident analyses'he pressurizer satisfies
Criterion 2 and Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requirement for the pressurizer to be OPERABLE with
water level > 27K and < 56K ensures that a steam bubble
exists. Limiting the maximum operating water level

reserves the steam space for pressure control. The LCO has
een established to minimize the consequences of potential

overpressure tr ansients. Requiring the presence of a steam
bubble is also consistent with analytical assumptions.

The LCO requires two groups of OPERABLE pressurizer heaters,
each with a capacity ~ 125 kW and capable of being powered
from an emergency power supply. The minimum heater capacity
requi red is sufficient to maintain the RCS near normal
operating pressure when accounting for heat losses through
the pressurizer insulation. By maintaining the pressure
near the operating conditions, a wide subcooling margin to
saturation can be obtained in the loops.

APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus. Applicability has been
designated for MODES 1 and 2. The Applicability is also
provided for MODE 3. It is assumed pressurizer level is
under steady state conditions. The purpose is to prevent
solid water RCS operation during heatup and cooldown to
avoid rapid pressure rises caused by normal operational

(continued)
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Pressurizer
B 3.4.9

BASES

APPLICABILITY
(continued) e

erturbation, such as reactor coolant pump startup. The
CO does not apply to MODE 5 (Loops Filled) because

LCO 3.4. 13, "Low Temperature Overpressure Protection (LTOP)
System." applies. The LCO does not apply to MODES 5 and 6
with partial loop operation. Also, a Note has been added to
indicate the limit on pressurizer level may be exceeded
during short term operational transients such as a THERMAL
POWER ramp increase of > 5X RTP per minute or a THERMAL
POWER step increase of > lOX RTP.

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 gives
the greatest demand for maintaining the RCS in a hot
pressurized condition with loop subcooling for an extended
period. For MODES 4, 5, or 6, it is not necessary to
control pressure (by heaters) to ensure loop subcooling for
heat transfer when the Shutdown Cooling System is in service
and therefore the LCO is not applicable.

ACTIONS A1 and A2

With pressurizer water level not within the limit, action
must be taken to restore the plant to operation within the
bounds of the safety analyses. To achieve this status, the
unit must be brought to MODE 3. with the reactor trip
breakers open, within 6 hours and to MODE 4 within 12 hours.
This takes the plant out of the applicable MODES and
restores the plant to operation within the bounds of the
safety analyses.

Six hours is reasonable. based on operating experience, to
reach MODE 3 from full power in an orderly manner and
without challenging plant systems. Further pressure and
temperature reduction to MODE 4 brings the plant to a MODE
where the LCO is not applicable. The 12 hour time to reach
the nonapplicable HODE is reasonable based on operating
experience for that evolution.

(continued)
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Pressurizer
B 3.4.9

BASES

ACTIONS
(continued)

B.1

If one required group of pressurizer heaters is inoperable,
restoration is required within 72 hours. The Completion
Time of 72 hours is reasonable considering that a demand
caused by loss of offsite power would be unlikely in this
period. Pressure control may be maintained during this time
using normal station powered heaters.

C.l and C.2

If one required group of pressurizer heaters is inoperable
and cannot be restored within the allowed Completion Time of
Required Action B. 1, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the
plant must be brought to MODE 3 within 6 hours and to MODE 4
within 12 hours. The Completion Time of 6 hours is
reasonable, based on operating experience. to reach MODE 3
from full power in an orderly manner and without challenging
safety systems. Similarly, the Completion Time of 12 hours
is reasonable. based on operating experience, to reach
MODE 4 from full power in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.4.9.1

This Surveillance ensures that during steady state
operation, pressurizer water level is maintained below the
nominal upper limit to provide a minimum space for a steam
bubble. The Surveillance is performed by observing the
indicated level. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess the
level for any deviation and verify that operation is within
safety analyses assumptions. Alarms are also available for
early detection of abnormal level indications.

(continued)
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Pressurizer
8 3.4.9

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.4.9.2

The Surveillance is satisfied when the power supplies are
demonstrated to be capable of producing the minimum power
and the associated pressurizer heaters are verified to be at
their design rating. (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
92 days is considered adequate to detect heater degradation
and has been shown by operating experience to be acceptable.

REFERENCES 1. NUREG-0737, November 1980.
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Pressurizer Safety Valves-MODES 1, 2. and 3
B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 10 Pressurizer Safety Valves

BASES

BACKGROUND The purpose of the four spring loaded pressurizer safety
valves is to provide RCS overpressure protection. Operating
in conjunction with the Reactor Protection System, four
valves are used to ensure that the Safety Limit (SL) of
2750 psia is not exceeded for analyzed transients during
operation in MODES 1, 2 and 3. One safety valve used for
MODE 4. For MODE 5, and MODE 6 with the head on,
overpressure protection is provided by operating procedures
and the LCO 3.4. 13, "Low Temperature Overpressure Protection
(LTOP) System."

The self actuated pressurizer safety valves are designed in
accordance with the requirements set forth in the ASHE,
Boiler and Pressure Vessel Code. Section III (Ref. 1). The
required lift pressure is 2475 psia +3K, -1X. The safety
valves discharge steam from the pressurizer to a quench tank
located in the containment. The discharge flow is indicated
by an increase in temperature downstream of the safety
valves and by an increase in the quench tank temperature and
level.

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

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY .of the safety valves ensures that
the RCS pressure will be limited to 110K of design pressure.
The consequences of exceeding the ASHE pressure limit
(Ref. 1) could include damage to RCS components, increased
leakage, or a requirement to perform additional stress
analyses prior to resumption of reactor operation.

PALO VERDE UNITS 1,2,3 B 3.4.10-1
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Pressurizer Safety Valves-NODES l. 2. and 3
B 3.4.10

BASES

APPLICABLE
SAFETY ANALYSES

All accident analyses in the UFSAR that require safety valve
actuation assume operation of four pressurizer safety valves
to limit increasing reactor coolant pressure. The
overpressure protection analysis is also based on operation
of four safety valves and assumes that the valves open at
the high range of the setting (2475 psia + 3X). These
valves must accommodate pressurizer insurges that could
occur during a startup, rod withdrawal. ejected rod. loss of
main feedwater, or main feedwater line break accident. The
Loss of Load with Delayed Reactor Trip accident establishes
the minimum safety valve capacity. The Loss of Load with
Delayed Reactor Trip accident is assumed to occur at
100K power. Single failure of a safety valve is neither
assumed in the accident analysis nor required to be
addressed by the ASHE Code. Compliance with this
specification is requi red to ensure that the accident
analysis and design basis calculations remain valid.

The pressurizer safety valves satisfy Criterion 3 of 10 CFR
50.36 (c)(2)(ii).

LCO The four pressurizer safety valves are set to open at 25
psia less than RCS design pressure (2475 psia) and within
the ASHE specified tolerance to avoid exceeding the maximum
RCS design pressure SL, to maintain accident analysis
assumptions. and to comply with ASME Code requirements.
The limit protected by this specification is the Reactor
Coolant Pressure Boundary (RCPB) SL of llOX of design
pressure. Inoperability of one or more valves could result
in exceeding the SL if a transient were to occur. The
consequences of exceeding the ASHE pressure limit could
include damage to one or more RCS components. increased
leakage, or additional stress analysis being required prior
to resumption of reactor oper ation.

APPLICABILITY In MODES 1, 2, and 3, OPERABILITY of four valves is required
because the combined capacity is required to keep reactor
coolant pressure below 110K of its design value during
certain accidents. MODE 3 is conservatively included,
although the listed accidents may not requi re four safety
valves for protection.

(continued)
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Pressurizer Safety Valves-MODES 1, 2, and 3
B 3.4.10

BASES

APPLICABILITY
(continued)

The requirements for overpressure protection in other MODES
are covered by LCO 3.4. 11, "Pressurizer Safety Valves-
MODE 4," and LCO 3.4. 13, "LTOP System."

The Note allows entry into MODES 3 and 4 with the lift
settings outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will
be removed from service for testing. The 72 hour exception
is based on 18 hour outage time for each of the four valves.
The 18 hour period is derived from operating experience that
hot testing can be performed within this timeframe.

ACTIONS A,l

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

B.l and B.2

If the Required Action cannot be met within the required
Completion Time or if two or more pressurizer safety valves
are inoperable, the plant must be brought to a MODE in which
the requirement does not apply. To achieve this 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
reasonable, based on operating experience, to reach MODE 3
from full power without challenging plant systems.
Similarly, the 12 hours allowed is reasonable, based on
operating experience, to reach MODE 4 without challenging
plant systems.

(continued)
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Pressurizer Safety Valves-MODES 1, 2, and 3
B 3.4.10

BASES

ACTIONS B. 1 and 8.2 (continued)

The change from MODE 1, 2. or 3 to HODE 4 reduces the RCS
energy (core power and pressure), lowers the potential for
large pressurizer insurges, and thereby removes the need f'r
overpressure protection by four pressurizer safety valves.

SURVEILLANCE
REQUIREMENTS

SR 3.4.10.1

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 1), which provides the activities and the Frequency
necessary to satisfy the SRs. No additional requi rements
are specified.

The pressuri zer safety valve setpoint is +3K, - 1C for
OPERABILITY; however, the valves are reset to + 1X during
the Surveillance to allow for drift (Ref. 2). The lift
setting pressure shall correspond to ambient conditions of
the valve at nominal operating temperature and pressure.

REFERENCES 1. ASHE, Boiler and Pressure Vessel Code, Section III.
Section XI.

2. PVNGS Operating License Amendment Nos. 75, 61, and 47
for Units 1, 2. and 3, respectively. and associated
NRC Safety Evaluation dated Hay 16, 1994.
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Pressurizer Saf'ety Valves-MODE 4
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

8 3.4. 11 Pressurizer Safety Valves-MODE 4

BASES

BACKGROUND The purpose of the four spring loaded pressurizer safety
valves is to provide RCS overpressure protection. One
safety valve is used for portions of MODE 4. For the
remainder of MODE 4, MODE 5, and MODE 6 with the head on,
overpressure protection is provided by operating procedures
and the LCO 3.4. 13. "Low Temperature Overpressure Protection
(LTOP) System."

The self actuated pressurizer safety valves are designed in
accordance with the requirements set forth in the ASME ~

Boiler and Pressure Vessel Code, Section III (Ref. 1). The
required lift pressure is 2475 psia +3K, -lK. The safety
valves discharge steam from the pressurizer to a quench tank
located in the containment. The discharge flow is indicated
by an increase in temperature downstream of'he safety
valves and by an increase in the quench tank temperature and
level.

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

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that
the RCS pressure will be limited to llOX of design pressure.
The consequences of exceeding the ASME pressure limit
(Ref. 1) could include damage to RCS components, increased
leakage. or a requirement to perform additional stress
analyses prior to resumption of reactor operation.

PALO VERDE UNITS 1,2,3 B 3.4.11-1
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Pressurizer Safety Valves-MODE 4
B 3.4.11

BASES

BACKGROUND
(continued)

Pressurizer Safet Valve Re uirements

The pressuri zer code safety valves operate to prevent the
RCS from being pressurized above its Safety Limit (SL) of
2750 psia. Each safety valve is designed to relieve a
minimum of 460,000 lb per hour of saturated steam at valve
setpoint. The relief capacity of a single safety valve is
adequate to relieve any overpressure condition which could
occur during shutdown above L-Top System temperatures.

Shutdown Coolin S stem Suction Line Relief Valve
Re uirements

A single Shutdown Cooling System suction line relief valve
provides overpressure relief capability and will prevent RCS
overpressurization in the event that no pressurizer safety
valves are OPERABLE.

APPLICABLE
SAFETY ANALYSES

All accident analyses in the UFSAR that requi re safety valve
actuation assume operation of four pressurizer safety valves
to limit increasing reactor coolant pressure. The
overpressure protection analysis is also based on operation
of four safety valves and assumes that the valves open at
the high range of'he setting (2475 psia + 3K). These
valves must accommodate pressurizer insurges that could
occur during a startup, rod withdrawal. ejected rod, loss of
main feedwater, or main feedwater line break accident. The
Loss of Load with Delayed Reactor Trip accident establishes
the minimum safety valve capacity. The Loss of Load with
Delayed Reactor Trip accident is assumed to occur at
100K power. Single failure of a safety valve is neither
assumed in the accident analysis nor requi red to be
addressed by the ASME Code. Compliance with this
specification is required to ensure that the accident
analysis and design basis calculations remain valid.

The pressurizer safety valves satisfy Criterion 3 of 10 CFR
50.36 (c)(2)(ii).

PALO VERDE UNITS 1,2 ' 8 3.4.11-2
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Pressurizer Safety Valves-MODE 4
B 3.4 ~ 11

BASES (continued)

LCO One pressurizer safety valve is required to be OPERABLE in
MODE 4 with no Shutdown Cooling System suction line relief
valves in service. The four pressurizer safety valves are
set to open 25 psia less than RCS design pressure (2475
psia) and within the ASHE specified tolerance to avoid
exceeding the maximum RCS design pressure SL to maintain
accident analysis assumptions, and to comply with ASME Code
requirements. The limit protected by this specification is
the Reactor Coolant Pressure Boundary (RCPB) SL of 110K of
design pressure. Inoperability of all valves could result
in exceeding the SL if a transient were to occur. The
consequences of exceeding the ASHE pressure limit could

'nclude damage to one or more RCS components, increased
leakage, or additional stress analysis being requi red prior
to resumption of reactor operation.

APPLICABILITY In MODE 4 above the LTOP System temperatures OPERABILITY of
one valve is requi red. MODE 4 is conservatively included.
although the listed accidents may not requi re a safety valve
for protection.

The requirements for overpressure protection in other HODES
and in MODE 4 at or below the LTOP System temperatures are
covered by LCOs 3.4.10, "Pressurizer Safety Valves - MODES

1, 2 and 3," and LCO 3.4.13. LTOP System.

The Note allows entry into MODES 3 and 4 with the lift
settings outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near thei r normal operating range. but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will
be removed from service for testing. The 72 hour exception
is based on 18 hour outage time for each of the four valves.
The 18 hour period is derived from operating experience that
hot testing can be performed within this timeframe.

PALO VERDE UNITS 1.2.3 B 3.4.11-3
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Pressurizer Safety Valves-NODE 4
B 3.4.11

BASES (continued)

ACTIONS A. 1 A.2 and A.3

If all pressurizer safety valves are inoperable, the plant
must be brought to a condition where overpressure protection
is provided, then to a MODE in which the requirement does
not apply. To achieve this status. one Shutdown Cooling
System suction line relief must be placed in service
immediately, then the plant must be brought to at least
MODE 4 with any RCS cold leg temperatur es < 214'F during
cooldown or s 291'F during heatup within 8 hours, so that
LCO 3.4. 13 (LTOP System) would apply. It is reasonable to
pursue the ACTION to place a shutdown cooling system suction
relief valve in service immediately (without delay) because
the plant is already within the shutdown cooling system
entry temperature of less than 350'F. The Completion Time
of immediately requi res that the required action be pursued
without delay and in a controlled manner, and reflects the
importance of maintaining the RCS overprotection system.
The 8 hours allowed to be in MODE 4 with any RCS
temperatures ~ 214'F during cooldown or < 291'F during
heatup is reasonable, based on operating experience. to
reach this condition without challenging plant systems.

For the Shutdown Cooling System suction line relief valve
that is required to be in service in accordance with
Required Action A. 1, SR 3.4. 11.2 and SR 3.4. 11.3 must be
performed or verified performed within 12 hours. This
ensures that the required Shutdown Cooling System suction
line relief valve is OPERABLE. A Shutdown Cooling System
suction line relief valve is OPERABLE when its isolation
valves are open. its lift setpoint is set at 467 psig or
less, and testing has proven its ability to open at that
setpoint.

If the Required Actions and associated Completion Times are
not met, overpressurization is possible.

The 8 hours Completion Time to be in MODE 4 with any RCS
cold leg temperatures s214'F during cooldown or ~291'F
during heatup places the unit in a condition where the LCO
does not apply.

PALO VERDE UNITS 1.2.3 B 3.4.11-4
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Pressurizer Safety Valves-MODE 4
8 3.4.11

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.11.1

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code
(Ref. 1), which provides the activities and the Frequency
necessary to satisfy the SRs. No additional requirements
are specified.

The pressurizer safety valve setpoint is +3K, -lC f'r
OPERABILITY; however, the valves are reset to + 1X during
the Surveillance to allow for drift (Ref. 3). The lift
setting pressure shall cor respond to ambient conditions of
the valve at nominal operating temperature and pressure.

SR 3.4.11.2

SR 3.4. 11.2 requires that the requi red Shutdown Cooling
System suction line relief valve is OPERABLE by verifying
its open pathway condition either:

a. Once every 12 hours for a valve that is unlocked. not
sealed. or otherwise not secured open in the vent
pathway, or

b. Once every 31 days for a valve that is locked, sealed
or otherwise secured open in the vent pathway.

The SR has been modified by a Note that requires performance
only if a Shutdown Cooling System suction line relief valve
is being used for overpressure protection. The Frequencies
consider operating experience with mispositioning of
unlocked and locked pathway vent valves.

SR 3.4.11.3

SRs are specified in the Inservice Testing Program.
Shutdown Cooling System suction line relief valves are to be
tested in accordance with the requi rements of Section XI of
the ASME Code (Ref. 2). which provides the activities and
the Frequency necessary to satisfy the SRs. The Shutdown
Cooling System suction line relief valve setpoint is
467 psig.

PALO VERDE UNITS 1,2.3 B 3.4.11-5
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Pressurizer Safety Valves-MODE 4
B 3.4.11

BASES (continued)

REFERENCES 1. ASHE, Boiler and Pressure Vessel Code. Section III,
Section XI.

2. ASHE, Boiler and Pressure Vessel Code, Section XI.

3. PVNGS Operating License Amendment Nos. 75, 61, and 47
for Units 1, 2. and 3 respectively. and associated NRC
Safety Evaluation dated May 16. 1994.
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Pressurizer Vents
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 12 Pressurizer Vents

BASES

BACKGROUND The pressurizer vent is part of the reactor coolant gas vent
system (RCGVS) as described in UFSAR 18. II.B.1 (Ref. 1). The
pressurizer can be vented remotely from the control room
through the following four paths (see UFSAR
Figure 18.II.B-1):

1. From the pressurizer vent through SOV HV-103, then
through SOV HV-105 to the reactor drain tank (RDT).

2. From the pressurizer vent through SOV HV-103, then
through SOV HV-106 directly to the containment
atmosphere.

3. From the pressurizer vent through SOVs HV-108 and
HV-109. then through SOV HV-105 to the reactor drain
tank (RTD).

4. From the pressurizer vent through SOYs HV-108 and
HV-109, then through SOV HV-106 directly to the
containment atmosphere.

The RCGVS also includes the reactor head vent, which can be
used along with the pressurizer vent to remotely vent gases
that could inhibit natural circulation core cooling during
post accident situations. However, this function does not
meet the criteria of 10 CFR 50.36(c)(2)(ii) to require a
Technical Specification LCO, and therefore the reactor head
vent is not included in these Technical Specifications.

(continued)
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Pressurizer Vents
3.4.12

BASES

APPLICABLE
SAFETY ANALYSES

The requirement for pressurizer path vent path to be
OPERABLE is based on the steam generator tube rupture (SGTR)
with loss of offsite power (LOP) and a single failure safety
analysis. as described in UFSAR 15.6.3 (Ref. 4). It is
assumed that the auxiliary pressurizer spray system (APSS)
is not available f'r this event. Instead, RCS
depressurization is performed, 2 hours after the initial
SGTR, by venting the RCS via a pressurizer vent path and
throttling HPSI flow. The analysis also incorporates an
additional fai lure by assuming that only the smallest of the
four available pressurizer vent paths is used. This is
identified as the orificed flow path to the RDT.

The results of the analysis for steam generator tube rupture
with a loss of offsite power and a fully stuck open ADV
using the pressurizer vent system, forwarded to the NRC in
Reference 3, states that the analysis assumes that the APSS
is inoperable and the pressurizer gas vent system performs
the functions of RCS depressurization. The staff has
reviewed and accepted the results of the analysis and the
design of the pressurizer gas vent system. The staf'f's
detailed evaluation has been reported in Supplement No. 9 to
PVNGS SER (Ref. 2).

The pressurizer vent paths satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

LCO The LCO requires four pressurizer vent paths be OPERABLE.
The four vent paths are:

From the pressurizer vent through SOV HV-103, then
through SOV HV-105 to the reactor drain tank (RTD).

From the pressurizer vent through SOV HV-103, then
through SOV HV-106 directly to the containment
atmosphere.

From the pressurizer vent through SOVs HV-108 and
HV-109, then through SOV HV-105 to the reactor drain
tank (RTD).

From the pressurizer vent through SOVs HV-108 and
HV-109, then through SOV HV-106 directly to the
containment atmosphere.

(continued)
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Pressurizer Vents
3.4.12

BASES

LCO
(continued)

A vent path is flow capability from the pressurizer to the
RDT or from the pressurizer to containment atmosphere.
Loss of any single valve in the pressurizer vent system wi 11
cause two flow paths to become inoperable. A pressurizer
vent path is required to depressurize the RCS in a SGTR
design basis event which assumes LOP and APSS unavailable.

APPLICABILITY In MODES 1, 2, 3, and NODE 4 with RCS pressure > 385 psia
the four pressurizer vent paths are required to be OPERABLE.
The safety analysis for the SGTR with LOP and a Single
Failure (loss of APSS) credits a pressurizer vent path to
reduce RCS pressure.

In MODES 1. 2, 3. and MODE 4 with RCS pressure > 385 psia
the SGs are the primary means of heat removal in the RCS,
until shutdown cooling can be initiated. In MODES 1, 2, 3,
and MODE 4 with RCS pressure > 385 psia. assuming the APSS
is not available. the pressurizer vent paths are the
credited means to depressurize the RCS to Shutdown Cooling
System entry conditions. Further depressurization into MODE
5 requires use of the pressurizer vent paths. In MODE 5 with
the reactor vessel head in place. temperature requirementsof MODE 5 (( 210'F) ensure the RCS remains depressurized.
In MODE 6 the RCS is depressurized.

ACTIONS A,l

If two or three pressurizer vent paths are inoperable. they
must be restored to OPERABLE status. Loss of any single
valve in the pressurizer vent system will cause two flow
paths to become inoperable. Any vent path that provides
flow capability from the pressurizer to the RDT or to the
containment atmosphere. independent of which tr ain is
powering the valves in the flow path, can be considered an
operable vent path. The Completion Time of 72 hours is
reasonable because there is at least one pressurizer vent
path that remains OPERABLE.

(continued)
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Pressurizer Vents
3.4.12

BASES

B.1

If all pressurizer vent paths are inoperable, then restore
at least one pressurizer vent path to OPERABLE status. The
Completion Time of 6 hours is reasonable to allow time to
correct the situation, yet emphasize the importance of
restoring at least one pressurizer vent path. If at least
one pressurizer vent path is not restored to OPERABLE within
the Completion Time, then Action C is entered.

C.1

If the required Actions. A and B, cannot be met within the
associated Completion Times, the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours, and to MODE 4 with RCS pressure ( 385 psia
within 24 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
requi red plant conditions from full power conditions in an
orderly manner without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.4.12.1

SR 3.4. 12. 1 requires complete cycling of each pressurizer
vent path valve. The vent valves must be cycled from the
control room to demonstrate their operability. Pressurizer
vent path valve cycling demonstrates its function. The
frequency of 18 months is based on a typical refueling cycle
and industry accepted practice. This surveillance test must
be performed in Mode 5 or Mode 6.

SR 3.4.12.2

SR 3.4. 12.2 requi res verification of flow through each
pressurizer vent path. Verification of pressurizer vent
path flow demonstrates its function. The frequency of
18 months is based on a typical refueling cycle and industry
accepted practice. This surveillance test must be performed
in Mode 5 or Mode 6.

(continued)
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Pressur izer Vents
3.4.12

BASES

REFERENCES 1. UFSAR. Section 18.

2. NUREG-0857, initial issue, November 1981, through
Supplement 12, November 1987.

3 Letter from Arizona Nuclear Power Project to NRC
(ANPP-33905) dated November 4, 1985, "Information
Concerning the PVNGS Auxiliary Pressurizer Spray."

4. UFSAR, Section 15.
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LTOP System
8 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 13 Low Temperature Overpressure Protection (LTOP) System

BASES

BACKGROUND The LTOP System controls RCS pressure at low temperatures so
the integrity of the Reactor Coolant Pressure Boundary
(RCPB) is not compromised by violating the Pressure and
Temperature (P/T) limits of 10 CFR 50, Appendix G (Ref. 1).
The reactor vessel is the limiting RCPB component for
demonstrating such protection. LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," provides the allowable
combinations for operational pressure and temperature during
cooldown, shutdown, and heatup to keep from violating the
Reference 1 requirements during the LTOP NODES.

The reactor vessel material is less tough at low
temperatures than at normal operating temperatures. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature is increased.

The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown;
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3 requi res
administrative control of RCS pressure and temperature
during heatup and cooldown to prevent exceeding the P/T
limits.

This LCO provides RCS overpressure protection by having
adequate pressure relief capacity. The pressure relief
capacity requires either two OPERABLE redundant Shutdown
Cooling System suction line relief valves or the RCS
depressurized and an RCS vent of sufficient size. One
Shutdown Cooling System suction line relief valve or the RCS
vent is the overpressure protection device that acts to
terminate an increasing pressure event.

(continued)
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BASES

LTOP System
B 3.4.13

BACKGROUND
(continued)

The LTOP System for pressure relief consists of two Shutdown
Cooling System suction line relief valves or an RCS vent of
sufficient size. Two relief valves are required for
redundancy. One Shutdown Cooling System suction line relief
valve has adequate relieving capability to prevent
overpressurization for the required coolant input
capability.

Shutdown Coolin S stem Suction Line Relief Valve
Re uirements

As designed for the LTOP System; each Shutdown Cooling
System suction line relief valve is designed to lift and
relieve RCS pressure if RCS pressure approaches the Shutdown
Cooling System suction line relief valve lift setpoint.

Each Shutdown Cooling System suction line relief valve is
designed to protect the reactor vessel given a single
fai lure in addition to a failure that initiated the pressure
transient. No single fai lure of a Shutdown Cooling System
suction line relief valve isolation valve (SI-651, 652, 653,
or 654) will prevent one Shutdown Cooling System suction
line relief valve from performing its intended function
(Ref. 7).

The OPERABILITY of two Shutdown Cooling System suction line
relief valves, while maintaining the limits imposed on the
RCS heatup and cooldown rates. ensures that the RCS will be
protected from analyzed pressure transients. Either
Shutdown Cooling System suction line relief valve provides
overpressure protection for the RCS due to the most limiting
transients initiated by a single operator or equipment
failure.

a. The start of an idle RCP with secondary water
temperature of the SG s 100 F above RCS cold leg
temperatures

b. An inadvertent SIAS with two HPSI pumps injecting into
a water solid RCS, three charging pumps injecting, and
letdown isolated.

These events are the most limiting energy and mass addition
transients, respectively, when the RCS is at low
temperatures (Refs. 7, 8 and 9).

(continued)
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BASES

LTOP System
B 3.4.13

BACKGROUND
(continued)

Shutdown Coolin S stem Suction Line Relief Valve
~Ri t.t ti d)

When a Shutdown Cooling System suction line relief valvelifts due to an increasing pressure transient, the release
of coolant causes the pressure increase to slow and reverse.
As the Shutdown Cooling System suction line relief valve
releases coolant. the system pressure decreases until valve
reseat pressure is reached and the Shutdown Cooling system
suction line relief'alve closes.

At low temperatures with the Shutdown Cooling System suction
line relief valves aligned to the RCS, it is necessary to
restrict heatup and cooldown rates to assure that P-T limits
are not exceeded. These P-T limits are usually applicable
to a finite time period such a one cycle, 5 EFPY, etc. and
are based upon ir radiation damage prediction by the end of
the period. Accordingly, each time P-T limits change, the
LTOP System needs to be reanalyzed and modified, if
necessary, to continue its function.

Once the RCS is depressurized. a vent exposed to the
containment atmosphere will maintain the RCS at containment
ambient pressure in an RCS overpressure transient, if the
relieving requirements of the transient do not exceed the
capabilities of the vent. Thus. the vent path must be
capable of relieving the flow resulting from the limiting
LTOP mass or heat input transient and maintaining pressure
below the P/T limits. The required vent capacity may be
provided by one or more vent paths.

For an RCS vent to meet the specified flow capacity, it
requires removing all pressurizer safety valves, or
similarly establishing a vent by opening the pressurizer
manway (Ref. 11). The vent path(s) must be above the level
of reactor coolant, so as not to drain the RCS when opens

(continued)
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BASES (continued)

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 3) demonstrate that the reactor vessel
is adequately protected against exceeding the Reference 1
P/T limits during shutdown. In MODES 1, 2, and 3, and in
MODE 4 with any RCS cold leg temperature exceeding 214'F
during cooldown or 291'F during heatup, the pressurizer
safety valves prevent RCS pressure from exceeding the
Reference 1 limits. At about 214'F and below, during
cooldown or 291'F and below during heatup. overpressure
prevention falls to the OPERABLE Shutdown Cooling System
suction line relief valves or to a depressurized RCS and a
sufficient sized RCS vent. Each of these means has a
limited overpressure relief capability.
The actual temperature at which the pressure in the P/T
limit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughness
decreases due to neutron embrittlement. Each time the P/T
limit curves are revised'he LTOP System will be
re-evaluated to ensure its functional requirements can still
be satisfied using the Shutdown Cooling System suction line
relief valve method or the depressurized and vented RCS
condition.

Reference 3 contains the acceptance limits that satisfy the
LTOP requirements. Any change to the RCS must be evaluated
against these analyses to determine the impact of the change
on the LTOP acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:

Mass In ut T e Transients

a. Inadvertent safety injection; or

b. Charging/letdown flow mismatch.

Heat In ut T e Transients

a. Inadvertent actuation of pressurizer heaters:

b. Loss of shutdown cooling (SDC); or

c. Reactor coolant pump (RCP) startup with temperature
asymmetry within the RCS or between the RCS and steam
generators.

(continued)
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BASES

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES

(continued)

References 3. 7, 8 and 9 analyses demonstrate that either
one Shutdown Cooling System suction line relief valve or the
RCS vent can maintain RCS pressure below limits for the two
most limiting analyzed events:

a. The start of an idle RCP with secondary water
temperature of the SG ~ 100'F above RCS cold leg
temperatures.

b. An inadvertent SIAS with two HPSI pumps injecting into
a water solid RCS. three charging pumps injecting, and
letdown isolated.

Fracture mechanics analyses established the temperature of
LTOP Applicability at 214'F and below during cooldown and
291'F and below during heatup. Above these temperatures,
the pressurizer safety valves provide the reactor vessel
pressure protection. The vessel materials
were assumed to have a neutron i rradiation accumulation
equal to 32 effective full power years of operation.

The consequences of a small break Loss Of Coolant Accident
(LOCA) in LTOP MODE 4 conform to 10 CFR 50.46 and 10 CFR 50,
Appendix K (Refs. 4 and 5).

The fracture mechanics analyses show that the vessel is
protected when the Shutdown Cooling System suction line
relief valves are set to open at or below 467 psig. The
setpoint is derived by modeling the performance of the LTOP
System, assuming the limiting allowed LTOP transient. The
Shutdown Cooling System suction line relief valves setpoints
at or below the derived limit ensure the Reference 1 limits
will be met.

The Shutdown Cooling System suction line relief valves
setpoints will be re-evaluated for compliance when the
revised P/T limits conflict with the LTOP analysis limits.
The P/T limits are periodically modified as the reactor
vessel material toughness decreases due to embrittlement
caused by neutron irradiation. Revised P/T limits are
determined using neutron fluence projections and the results
of examinations of the reactor vessel material i rradiation
surveillance specimens. The Bases for LCO 3.4.3. "RCS
Pressure and Temperature (P/T) Limits," discuss these
examinations.

(continued)
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BASES

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES

(continued)

The Shutdown Cooling System suction line relief valves are
considered active components. Thus. the failure of one
Shutdown Cooling System suction line relief valve represents
the worst case. single active fai lure.

RCS Vent Performance

With the RCS depressurized, analyses show a vent size of
16 square inches is capable of mitigating the limiting
allowed LTOP overpressure transient. In that event, this
size vent maintains RCS pressure less than the maximum RCS
pressure on the P/T limit curve.
The RCS vent size will also be re-evaluated for compliance
each time the P/T limit curves are revised based on the
results of the vessel material surveillance.
The RCS vent is passive and is not subject to active
failure.
LTOP System satisfies Criterion 2 of 10 CFR 50.36
(c)(2)(ii).

LCO This LCO is required to ensure that the LTOP System is
OPERABLE. The LTOP System is OPERABLE when the pressurerelief capabilities are OPERABLE. Violation of this LCO
could lead to the loss of'ow temperature overpressure
mitigation and violation of the Reference 1 limits as a
result of an operational transient.
The elements of the LCO that provide overpressure mitigation
through pressure relief are:

a. Two OPERABLE Shutdown Cooling System suction line
relief valves; or

b. The depressurized RCS and an RCS vent.

A Shutdown Cooling System suction line relief valve is
OPERABLE for LTOP when its isolation valves are open,
its lift setpoint is set at 467 psig or less and testing has
proven its ability to open at that setpoint.
An RCS vent is OPERABLE when open with an area > 16 square
inches. For an RCS vent to meet the specified flow capacity,it requi res removing all pressurizer safety valves, or
similarly establishing a vent by opening the pressurizer
manway (Ref. 11). The vent path(s) must be above the level
of reactor coolant, so as not to drain the RCS when open.

(continued)
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BASES

LTOP System
8 3.4.13

LCO
(continued)

Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

The Note requires that, before an RCP may be started, the
secondary side water temperature (saturation temperature
corresponding to SG pressure) in each SG is ~ 100'F above
each of the RCS cold leg temperatures. Satisfying this
condition will preclude a large pressure surge in the RCS
when the RCP is started.

APPLICABILITY This LCO is applicable in MODE 4 when the temperature of any
RCS cold leg is ~ 214'F during cooldown or ~ 291'F during
heatup, in MODE 5, and in MODE 6 when the reactor vessel
head is on. The pressurizer safety valves provide
overpressure protection that meets the Reference 1 P/T
limits above 214'F during cooldown and 291'F during heatup.
The requirements for overpressure protection in MODES 1, 2
and 3. and in MODE 4 above the LTOP System temperatures are
covered by LCO 3.4. 10, "Pressurizer Safety Valves - MODES 1,
2, and 3," and LCO 3.4. 11, "Pressurizer Safety Valves-
MODE 4." When the reactor vessel head is off
overpressurization cannot occur.

LCO 3.4.3 provides the operational P/T limits for all MODES.

Low temperature overpressure prevention is most critical
during shutdown when the RCS is water solid, and a mass or
heat input transient can cause a very rapid increase in RCS
pressure when little or no time allows operator action to
mitigate the event.

The Applicability is modified by a Note stating when one or
more cold legs reach 214 F. this LCO remains applicable
during periods of steady state temperature conditions until
all RCS cold leg temperatures reach 291'F. Also, if a
cooldown is terminated prior to reaching 214'F and a heatup
is commenced, this LCO is applicable until all RCS cold leg
temperatures reach 291 F. This Note provides clarification
about Applicability intent. Since PVNGS uses two different
temperatures at which the Shutdown Cooling System suction
line relief valves must be placed in service there is some
possibility of confusion. This Note clarifies those
circumstances where the Shutdown'Cooling System suction line
relief valves must be placed in service.

PALO VERDE UNITS 1.2,3 8 3.4.13-7
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BASES (continued)

LTOP System
B 3.4.13

ACTIONS A.l

The Required Action is modified by a Note stating that
LCO 3.0.4 is not applicable.

In MODE 4 when any RCS cold leg temperature is ~ 214'F
during cooldown or q 291'F during heatup with one Shutdown
Cooling System suction line relief valve inoperable. two
Shutdown Cooling System suction line relief valves must be
restored to OPERABLE status within a Completion Time of
7 days. Two valves are required to meet the LCO requirement
and to provide low temperature overpressure mitigation while
withstanding a single failure of an active component.

The Completion Time is based on the facts that only one
Shutdown Cooling System suction line relief valve is
required to mitigate an overpressur e transient and that the
likelihood of an active failure of the remaining valve path
during this time period is very low.

B. 1

The consequences of operational events that will
overpressur e the RCS are more severe at lower temperature
(Ref. 6). Thus. one required Shutdown Cooling System
suction line relief valve inoperable in MODE 5 or in MODE 6
with the head on, the Completion Time to restore inoperable
valve to OPERABLE status is 24 hours.

The 24 hour Completion Time to restore two Shutdown Cooling
System suction line relief valves OPERABLE in MODE 5 or in
MODE 6 when the vessel head is on is a reasonable amount of
time to investigate and repai r several types of Shutdown
Cooling System suction line relief valve failures without
exposure to a lengthy period with only one Shutdown Cooling
System suction line relief valve OPERABLE to protect against
overpressure events.

(continued)
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BASES

LTOP System
B 3.4.13

ACTIONS
(continued)

C.1

If two required Shutdown Cooling System suction line relief
valves are inoperable. or if a Required Action and the
associated Completion Time of Condition A or B are not met.
the RCS must be depressurized and a vent established within
8 hours. The vent must be sized at least 16 square inches
to ensure the flow capacity is greater than that required
for the worst case mass input transient reasonable during
the applicable NODES. This action protects the RCPB from a
low temperature overpressure event and a possible brittle
fai lure of the reactor vessel. For personnel safety
considerations, the RCS cold leg temperature must be reduced
to less than 200'F prior to venting.
The Completion Time of 8 hours to depressurize and vent the
RCS is based on the time required to place the plant in this
condition and the relatively low probability of an
overpressure event during this time period due to increased
operator awareness of administrative control requirements.

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1 and 3.4.13.2

SR 3.4. 13. 1 and SR 3.4. 13.2 require verifying that the RCS
vent is open ~ 16 square inches or that the Shutdown Cooling
System suction line relief valves be aligned to provide
overpressure protection for the RCS is proven OPERABLE by
verifying its open pathway condition either:
Shutdown Coolin S stem suction/line relief valves
a. Once every 12 hours for a valve that is unlocked, not

sealed. or otherwise not secured open in the vent
pathway, or

b. Once every 31 days for a valve that is locked, sealed,
or otherwise secured open in the vent pathway.

RCS Vent

a. Once every 12 hours for a vent pathway that is
unlocked, not sealed, or otherwise not secured open

b. Once every 31 days for a vent pathway that is locked,
sealed, or otherwise secured open.

For an RCS vent to meet the specified flow capacity, it
requi res removing all pressurizer safety valves, or
similar ly establishing a vent by opening the pressurizer
manway (Ref. 11). The vent path(s) must be above the level
of reactor coolant, so as not to drain the RCS when open.

(continued)
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BASES

LTOP System
B 3.4.13

SURVEILLANCE
REQUIREMENTS

SR 3.4. 13. 1 and 3.4. 13.2 (continued)

The passive vent arrangement must only be open (vent pathway
exists) to be OPERABLE. These Survei llances need only be

erformed if the vent or the Shutdown Cooling System suction
ine relief valves are being used to satisfy the

requirements of this LCO. The Frequencies consider
operating experience with mispositioning of unlocked and
locked pathway vent valves. and passive pathway
obstructions.

SR 3.4. 13. 3

SRs are specified in the Inservice Testing Program.
Shutdown Cooling System suction line relief valves are to be
tested in accordance with the requirements of Section XI of
the ASME Code (Ref. 10), which provides the activities and
the Frequency necessary to satisfy the SRs. The Shutdown
Cooling System suction line relief valve set point is
467 psig.

REFERENCES l. 10 CFR 50. Appendix G.

2. Generic Letter 88-11.

3. UFSAR, Section 15.

4. 10 CFR 50.46.

5. 10 CFR 50. Appendix K.

6. Generic Letter 90-06.

7. UFSAR, Section 5.2.

8. V-PSAC-009. Pressure Transient Analysis.

9. V-PSAC-010. Mass Input Pressure Transient in Water
Solid RCS.

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

11. 13-COO-93-016. Sensitivity Study on Pressurizer Vent
Paths vs. Days Post Shutdown.
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RCS Operational LEAKAGE
B 3.4.14

8 3.4 REACTOR COOLANT SYSTEH (RCS)

B 3.4. 14 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS.

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration.
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.

10 CFR 50. Appendix A, GDC 30 (Ref. 1), requires means for
detecting and, to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting leakage
detection systems.

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Guickly separating the
identified LEAKAGE from the unidentified LEAKAGE is
necessary to provide quantitative information to the
operators, allowing them to take corrective action should a
leak occur detrimental to the safety of the facility and the
publ ic.

A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100K leaktight.
Leakage from these systems should be detected, located, and
isolated from the containment atmosphere. if possible, to
not interfere with RCS LEAKAGE detection.

This LCO deals with protection of the Reactor Coolant
Pressure Boundary (RCPB) from degradation and the core from
inadequate cooling. in addition to preventing the accident
analysis radiation release assumptions from being exceeded.
The consequences of violating this LCO include the
possibility of a Loss Of Coolant Accident (LOCA).

PALO VERDE UNITS 1,2,3 B 3.4.14-1
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RCS Operational LEAKAGE
B 3.4.14

BASES (continued)

APPLICABLE
SAFETY ANALYSES

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

Primary to secondary LEAKAGE is a factor in the dose
releases outside containment resulting from a Steam Line
Break (SLB) accident. To a lesser extent, other accidents
or transients involve secondary steam release to the
atmosphere, such as a Steam Generator Tube Rupture (SGTR).
The leakage contaminates the secondary fluid.
The UFSAR (Ref. 3) analysis for SGTR assumes the
contaminated secondary fluid is only briefly released via
safety valves and the majority is steamed to the condenser.
The 1 gpm primary to secondary LEAKAGE is relatively
inconsequential.

The SLB is more limiting for site radiation releases. The
safety analysis for the SLB accident assumes 1 gpm primary
to secondary LEAKAGE in one generator as an initial
condition. The dose consequences resulting from the SLB
accident are well within the limits defined in 10 CFR 50 or
the staff approved licensing basis (i.e., a small fraction
of these limits).

RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR
50.36 (C)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

Pressure Boundar LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material deterioration. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.

(continued)
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RCS Operational LEAKAGE
B 3.4.14

BASES

LCO
(continued)

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment sump
level monitoring equipment can detect within a
reasonable time period. Violation of this LCO could
result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary.

Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered
allowable because LEAKAGE is from known sources that
do not interfere with detection of identified LEAKAGE
and is well within the capability of the RCS makeup
system. Identified LEAKAGE includes LEAKAGE to the
containment from specifically known and located
sources, but does not include pressure boundary
LEAKAGE or controlled Reactor Coolant Pump (RCP) seal
leakoff (a normal function not considered LEAKAGE).
Violation of this LCO could result in continued
degradation of a component or system.

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV)
Leakage," measures leakage through each individual PIV
and can impact this LCO. Of the two PIVs in series in
each isolated line. leakage measured through one PIV
does not result in RCS LEAKAGE when the other is
leaktight. If both valves leak and result in a loss
of mass from the RCS, the loss must be included in the
allowable identified LEAKAGE.

Primar to Secondar LEAKAGE throu h All Steam
Generators SGs

Total primary to secondary LEAKAGE amounting to 1 gpm
through all SGs produces acceptable offsite doses in
the SLB accident analysis. Violation of this LCO
could exceed the offsite dose limits for this accident
analysis. Primary to secondary LEAKAGE must be
included in the total allowable limit for identified
LEAKAGE.

(continued)
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RCS Operational LEAKAGE
8 3.4.14

BASES

LCO
(continued)

e. Primar to Secondar LEAKAGE throu h An One SG

The 720 gallon per day limit on primary to secondary
LEAKAGE through any one SG allocates the total 1 gpm
allowed primary to secondary LEAKAGE equally between
the two generators.

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.

In MODES 5 and 6, LEAKAGE limits are not required because
the reactor coolant pressure is far lower. resulting in
lower stresses and reduced potentials for LEAKAGE.

ACTIONS A.1

Unidentified LEAKAGE, identified LEAKAGE, or primary to
secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This action is
necessary to prevent further deterioration of the RCPB.

B.l and 8.2

If any pressure boundary LEAKAGE exists or if unidentified,
identified, or primary to secondary LEAKAGE cannot be
reduced to within limits within 4 hours. the reactor must be
brought to lower pressure conditions to reduce the severity
of the LEAKAGE and its potential consequences. The reactor
must be brought to MODE 3 within 6 hours and to MODE 5
within 36 hours. This action reduces the LEAKAGE and also
reduces the factors that tend to degrade the pressure
boundary.

(continued)
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RCS Operational LEAKAGE
B 3.4.14

BASES

ACTIONS B. 1 and B.2 (continued)

The allowed Completion Times are reasonable. based on
operating experience. to reach the required conditions from
full power conditions in an orderly manner and without
challenging plant systems. In NODE 5, the pressure stresses
acting on the RCPB are much lower, and further deterioration
is much less likely.

C.1

If one or more SGs are inoperable. due to SR 3.4.14.2, the
unit is in a condition outside the accident analyses.
Therefore, LCO 3.0.3 must be entered immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.4.14.1

Verifying RCS LEAKAGE to be within the LCO limits ensures
the integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively identified by inspection.
Unidentified LEAKAGE and identified LEAKAGE are determined
by performance of an RCS water inventory balance. Primary
to secondary LEAKAGE is also measured by performance of an
RCS water inventory balance in conjunction with effluent
monitoring within the secondary steam and feedwater systems.

The RCS water inventory balance must be performed with the
reactor at steady state operating conditions and near
operating pressure. Therefore, this SR is not required to
be performed in NODES 3 and 4, until 12 hours of steady
state operation near operating pressure have elapsed. This
means that once steady state operating conditions are
established, 12 hours is allowed for completing the
Surveillance if the Surveillance Frequency interval was
exceeded in NODE 5 or 6. Further discussion of SR note
format is found in Section 1.4, Frequency.

(continued)
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RCS Operational LEAKAGE
8 3.4.14

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.14.1 (continued)

The Note in the Frequency column allows for SR 3.4.14.1
nonperformance due to planned or unplanned power
manipulations. This Note is not intended to allow power
manipulations solely for the purpose of avoiding SR 3.4. 14. 1
performance. Steady state operation is requi red to perform
a proper water inventory balance; calculations during
maneuvering are not useful and a Note requi res the
Surveillance to be met when steady state is established.
For RCS operational LEAKAGE determination by water inventory
balance, steady state is defined as stable RCS pressure,
temperature, power level. pressurizer and makeup tank
levels, makeup and letdown, and RCP seal injection and
return flows.

An early warning of'ressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and
the containment sump level. These leakage detection systems
are specified in LCO 3.4. 16. "RCS Leakage Detection
Instrumentation."

The 72 hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of ear ly leakage
detection in the prevention of accidents. A Note under the
Frequency column states that this SR is required to be
performed during steady state operation.

SR 3.4.14.2

This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam
Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity, even though this
Surveillance cannot be performed at normal operating
conditions.

REFERENCES 1. 10 CFR 50. Appendix A, GDC 30.

2. Regulatory Guide 1.45. May 1973.

3. UFSAR. Section 15.
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RCS PIV Leakage
8 3.4.15

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 15 RCS Pressure Isolation Valve (PIV) Leakage

BASES

BACKGROUND 10 CFR 50.2. 10 CFR 50.55a(c), and GDC 55 of 10 CFR 50,
Appendix A (Refs. 1, 2, and 3). define RCS PIVs as any two
normally closed valves in series within the RCS pressure
boundary that separate the high pressure RCS from an
attached low pressure system. During their lives, these
valves can produce varying amounts of reactor coolant
leakage through either normal operational wear or mechanical
deterioration. The RCS PIV LCO allows RCS high pressure
operation when leakage through these valves exists in
amounts that do not compromise safety.

The PIV leakage limit applies to each individual valve.
Leakage through both PIVs in series in a line must be
included as part of the identified LEAKAGE. governed by
LCO 3.4. 14, "RCS Operational LEAKAGE." This is true during
operation only when the loss of RCS mass through two valves
in series is determined by a water inventory balance
(SR 3.4. 14. 1). A known component of the identified LEAKAGE
before operation begins is the least of the two individual
leakage rates determined for leaking series PIVs during the
required surveillance testing; leakage measured through one
PIV in a line is not RCS operational LEAKAGE if the other is
leaktight.

Although this specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of'he low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components.
Failure consequences could be a Loss of Coolant Accident
(LOCA) outside of containment, an unanalyzed condition that
could degrade the ability for low pressure injection.

The basis for this LCO is the 1975 NRC "Reactor Safety
Study" (Ref. 4) that identified potential intersystem LOCAs
as a significant contributor to the risk of core melt. A
subsequent study (Ref. 5) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs.

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

BACKGROUND
(continued)

PIVs are provided to isolate the RCS from the following
typically connected systems:

a. Shutdown Cooling (SDC) System; and

b. Safety Injection System;

The PIVs are listed in UFSAR section (Ref. 6).

Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission
product barrier.

APPLICABLE
SAFETY ANALYSES

Reference 4 identified potential intersystem LOCAs as a
significant contributor to the risk of core melt. The
dominant accident sequence in the intersystem LOCA category
is the fai lure of the low pressure portion of the SDC System
outside of'ontainment. The accident is the result of a
ostulated failure of the PIVs, which are part of the
eactor Coolant Pressure Boundary (RCPB), and the subsequent

pressurization of the SDC System downstream of the PIVs from
the RCS. Because the low pressure portion of the SDC System
is typically designed f'r 485 psig, overpressurization
failure of the SDC low pressure line would result in a LOCA
outside containment and subsequent risk of core melt.

Reference 5 evaluated various PIV configurations. leakage
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem
LOCA.

RCS PIV leakage satisfies Criterion 2 of 10 CFR 50.36
(C)(2)(ii) ~

LCO RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

LCO
(continued)

significantly suggests that something is operationally wrong
and corrective action must be taken.

The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size. with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate limit based on valve size was superior to a
single allowable value.

Reference 7 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 the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one half
power .

APPLICABILITY In MODES 1, 2. 3. and 4, this LCO applies because the PIV
leakage potential is greatest when the RCS is pressurized.
In MODE 4, valves in the SDC flow path are not requi red to
meet the requirements of this LCO when in, or during the
transition to or from, the SDC 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
containment.

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 on the
functional independence of the flow path. Note 2 requires
an evaluation of affected systems if a PIV is inoperable.
The leakage may have affected system operability or
isolation of a leaking flow path with an alternate valve may

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

ACTIONS
(continued)

have degraded the ability of the interconnected system to
perform its safety function.

A.l and A.2

The flowpath must be isolated by two valves. Required
Actions A. 1 and A.2 are modified by a Note stating that the
valves used for isolation must meet the same leakage
requirements as PIVs and must be in the RCPB.

Required Action A. 1 requi res that the isolation with one
valve must be performed within 4 hours. Four hours provides
time to reduce leakage in excess of the allowable limit and
to isolate if leakage cannot be reduced. The 4 hours allows
the actions and restricts the operation with leaking
isolation valves.
The 72 hour Completion Time after exceeding the limit allows
for the restoration of the leaking PIV to OPERABLE status.
This timeframe considers the time required to complete this
Action and the low probability of a second valve fai ling
during this period.

B.l and 8.2
If leakage cannot be reduced the system isolated or other
Required Actions accomplished. the plant must be brought to
a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to MODE 3 within 6 hours
and to MODE 5 within 36 hours. This Action reduces the
leakage and also reduces the potential for a LOCA outside
the containment. The allowed Completion Times are
reasonable, based on operating experience, to reach the
requi red plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.4. 15. 1

Performance of leakage testing on each RCS PIV or isolation
valve used to satisfy Required Action A.l or A.2 is requi red
to verify that leakage is below the specified limit and to
identify each leaking valve. The leakage limit of 0.5 gpm
per inch of nominal valve diameter up to 5 gpm maximum
applies to each valve. Leakage testing requi res a stable
pressure condition.

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.15.1 (continued)

For the two PIVs in series, the leakage requirement applies
to each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually
leakage tested, one valve may have failed completely and not
be detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost.

Testing is to be performed every 9 months, but may be
extended up to 18 months, a typical refueling cycle, if the
plant does not go into MODE 5 for at least 7 days. The
18 month Frequency is consistent with 10 CFR 50.55a(g)
(Ref. 8), is within frequency allowed by the American
Society of Mechanical Engineers (ASME) Code, Section XI
(Ref. 7), and is based on the need to perform the
Surveillance under conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power .

In addition. testing must be performed once after the valve
has been opened by flow or exercised to ensure tight
reseating. PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating a valve.

The SDC PIVs excepted in two of the three FREQUENCIES are
UV-651, UV-652, UV-653 'nd UV-654, due to position
indication of the valves in the control room.

Although not explicitly required by SR 3.4. 15. 1. performance
of leakage testing to verify leakage is below the specified
limit must be performed prior to returning a valve to
service following maintenance. repair or replacement work on
the valve in order to demonstrate operability.

The leakage limit is to be met at the RCS pressure
associated with MODES 1 and 2. This permits leakage testing
at high differential pressures with stable conditions not
possible in the MODES with lower pressures.

(continued)
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RCS PIV Leakage
B 3.4.15

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.15.1 (continued)

Entry into MODES 3 and 4 is allowed to establish the
necessary differential pressures and stable conditions to
allow for performance of this Surveillance. The Note that
allows this provision is complimentary to the Frequency of
prior to entry into MODE 2 whenever the unit has been in
MODE 5 for 7 days or more. if leakage testing has not been
performed in the previous 9 months. In addition, this
Surveillance is not required to be performed on the SDC
System when the SDC System is aligned to the RCS in the
shutdown cooling mode of oper ation. PIVs contained in the
SDC shutdown cooling flow path must be leakage rate tested
after SDC is secured and stable unit conditions and the
necessary differential pressures are established.

SR 3.4.15.2

Verifying that the SDC open permissive interlocks are
OPERABLE ensures that RCS pressure will not pressurize the
SDC system beyond 125K of its design pressure of 485 psig.
The interlock setpoint that prevents the valves from being
opened is set so the actual RCS pressure must be 410 psia to
open the valves. This setpoint ensures the SDC design
pressure will not be exceeded and the SDC relief valves will
not lift. The 18 month Frequency is based on the need to
perform this Surveillance under conditions that apply during
a plant outage. The 18 month Frequency is also acceptable
based on consideration of the design reliability (and
confi rming operating experience) of the equipment.

PALO VERDE UNITS 1,2,3 B 3.4.15-6
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RCS PIV Leakage
B 3.4.15

BASES (continued)

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. 10 CFR 50. Appendix A. Section V, GDC 55.

4. WASH-1400 (NUREG-75/014). Appendix V, October 1975.

5. NUREG-0677, May 1980.

6. UFSAR, Section 3.9.6.2

7. ASME, Boiler and Pressure Vessel Code, Section XI.

8. 10 CFR 50.55a(g).
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RCS Leakage Detection Instrumentation
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 16 RCS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means
for detecting and, to the extent practical. identifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Leakage detection systems must have the capability to detect
significant Reactor Coolant Pressure Boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of
0.5 gpm to 1.0 gpm can readily be detected in contained
volumes by monitoring changes in water level, in flow rate,
or in the operating frequency of a pump. The containment
sump monitor consists of instrumentation used to monitor
containment sump level and flow (pump run time). The
containment sump used to collect unidentified LEAKAGE is
instrumented to alarm at 1.0 gpm above normal flow for 1
hour (Ref. 3). This sensitivity is acceptable for detecting
increases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentation. Reactor coolant radioactivity
levels will be low during initial reactor startup and for a
few weeks thereafter until activated corrosion products have
been formed and fission products appear from fuel element
cladding contamination or cladding defects. Instrument
sensitivities of 10'pCi/cc radioactivity for particulate
monitoring and of 10 yCi/cc radioactivity for gaseous
monitoring are practical for these leakage detection
systems. Radioactivity detection systems are included for
monitoring both particulate and gaseous acti vities, because
of their sensitivities and responses to RCS LEAKAGE.

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.16

BASES

BACKGROUND
(continued)

An increase in humidity of the containment atmosphere would
indicate release of water vapor to the containment. Dew
oint temperature measurements can thus be used to monitor
umidity levels of the containment atmosphere as an

indicator of potential RCS LEAKAGE. A 1'F increase in dew
point is well within the sensitivity range of available
instruments.

Since the humidity level is influenced by several factors, a
quantitative evaluation of an indicated leakage rate by this
means may be questionable and should be compared to observed
increases in liquid flow into or from the containment sump.
Humidity level monitoring is considered most useful as an
indirect alarm or indication to alert the operator to a
potential problem. Humidity monitors are not required by
this LCO.

Air temperature and pressure monitoring methods may also be
used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
during plant operation, but a rise above the normally
indicated range of values may indicate RCS LEAKAGE into the
containment. The relevance of temperature and pressure
measurements are affected by containment free volume and,
for temperature. detector location. Alarm signals from
these instruments can be valuable in recognizing a sizable
leakage to the containment. Temperature and pressure
monitors are not requi red by this LCO.

APPLICABLE
SAFETY ANALYSES

The need to evaluate the severity of an alarm or an
indication is important to the operators. and the ability to
compare and verify with indications from other systems is
necessary. The RCS leakage detection instrumentation is
described in the UFSAR (Ref. 3). Multiple instrument
locations are utilized, if needed. to help identify the
location of the LEAKAGE source.

(continued)

PALO VERDE UNITS 1,2,3 B 3.4.16-2 REVISION 0



ltd

I

,I

'/,I

Irl

(J

I(

>[
,

I

I

h 1



RCS Leakage Detection Instrumentation
B 3.4.16

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring RCS LEAKAGE into the containment
area are necessary. Quickly separating the identified
LEAKAGE from the unidentified LEAKAGE provides quantitative
information to the operators, allowing them to take
corrective action should leakage occur detrimental to the
safety of the facility and the public.

RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR (C)(2)(ii).

LCO One method of protecting against large RCS LEAKAGE derives
from the ability of instruments to detect extremely small
leaks. This LCO requi res instruments of diverse monitoring
principles to be OPERABLE to provide a high degree of
confidence that extremely small leaks are detected in time
to allow actions to place the plant in a safe condition when
RCS LEAKAGE indicates possible RCPB degradation.

The LCO is satisfied when monitors of diverse measurement
means are available. Thus, the containment sump monitor

in'ombinationwith a particulate and gaseous radioactivity
monitor (RU-1) provides an acceptable minimum. It has been
determined that it is acceptable to continue to call the
containment sump OPERABLE with one containment sump pump out
of service.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS leakage detection instrumentation is
required to be OPERABLE.

In MODE 5 or 6, the temperature is ~ 210'F and pressure is
maintained low or at atmospheric pressure. Since the
temperatures and pressures are far lower than those f'r
MODES 1, 2, 3, and 4, the likelihood of leakage and crack
propagation is much smaller. Therefore, the requirements of
this LCO are not applicable in MODES 5 and 6.

PALO VERDE UNITS 1,2,3 8 3.4.16-3
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RCS Leakage Detection Instrumentation
B 3.4.16

BASES (continued)

ACTIONS The Actions are modified by a Note that indicates the
rovisions of LCO 3.0.4 are not applicable. As a result, a
ODE change is allowed when the containment sump and

required containment atmosphere radioactivity monitor
channels are inoperable. This allowance is provided because
other means are available to monitor for RCS LEAKAGE.

A1 and A2

If the containment sump monitor is inoperable, no other form
of sampling can provide the equivalent information.

However, the containment atmosphere radioactivity monitor
will provide indications of changes in leakage. Together
with the atmosphere monitor, the periodic surveillance for
RCS water inventory balance. SR 3.4. 14. 1, must be performed
at an increased frequency of 24 hours to provide information
that is adequate to detect leakage.

Restoration of the sump monitor to OPERABLE status is
required to regain the function in a Completion Time of
30 days after the monitor's failure. This time is
acceptable considering the frequency and adequacy of the RCS
water inventory balance required by Required Action A. 1.

B.l.l 8.1.2 and 8.2

With either the gaseous or particulate containment
atmosphere radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed, or water inventory balances. in accordance with
SR 3.4. 14.1. must be performed to provide alternate periodic
information. With a sample obtained and analyzed or an
inventory balance performed every 24 hours. the reactor may
be operated for up to 30 days to allow restoration of both
of the radioactivity monitors.

The 24 hour interval provides periodic information that is
adequate to detect leakage. The 30 day Completion Time
recognizes at least one other form of leakage detection is
available.

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.16

BASES (continued)

ACTIONS
(continued)

C.1

If any Required Action of Condition A or B cannot be met
within the requi red Completion Time. the plant must be
brought to a NODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
NODE 3 within 6 hours and to NODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the requi red plant conditions from full
power conditions in an order ly manner and without
challenging plant systems.

D.1

If all required monitors are inoperable, no automatic means
of monitoring leakage are available and immediate plant
shutdown in accordance with LCO 3.0.3 is required.

SURVEILLANCE
REQUIREMENTS

SR 3.4.16.1

SR 3.4.16.1 requires the per formance of a CHANNEL CHECK of
the required containment atmosphere radioactivity monitors.
The check gives reasonable confidence the channel is
operating properly. The Frequency of 12 hours is based on
instrument reliability and is reasonable for detecting off
normal conditions.

SR 3.4.16.2

SR 3.4. 16.2 requi res the performance of a CHANNEL FUNCTIONAL
TEST of the required containment atmosphere radioactivity
monitors. The test ensures that the monitor can perform its
function in the desired manner. The test verifies the alarm
setpoint and relative accuracy of the instrument string.
The Frequency of 92 days considers instrument reliability,
and operating experience has shown it proper for detecting
degradation.

The alarm setpoints for the containment building atmosphere
monitor (RU-1) are:

particulate ~ 2.3 x 10'Ci/cc CS-137
gaseous ~ 6.6 x 10'Ci/cc Xe-133

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.16

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.4.16.3 SR 3.4.16.4

These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS leakage detection instrumentation
channels. The calibration verifies the accuracy of the
instrument string, including the instruments located inside
containment. The Frequency of 18 months is a typical
refueling cycle and considers channel reliability.
Operating experience has shown this Frequency is acceptable.

REFERENCES l. 10 CFR 50, Appendix A, Section IV. GDC 30.

2. Regulatory Guide 1.45.

3. UFSAR. Section 5.2.5.
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RCS Specific Activity
8 3.4.17

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4. 17 RCS Specific Activity

BASES

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

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

The LCO contains specific activity limits for both DOSE
EQUIVALENT I-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fraction of the 10 CFR 100 dose
guideline limits. The limits in the LCO are standardized
based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.

The parametric evaluations showed the potential offsite dose
levels for an SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO limits on the specific activity of the reactor
coolant ensure that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following an SGTR accident. The SGTR
safety analysis (Ref. 2) assumes the specific activity of
the reactor coolant at the LCO limits and an existing
reactor coolant steam generator (SG) tube leakage rate of
1 gpm.

The analysis for the SGTR accident establishes the
acceptance limits for RCS specific activity. Reference to

(continued)
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RCS Specific Activity
B 3.4.17

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

this analysis is used to assess changes to the facility that
could affect RCS specific activity as they relate to the
acceptance limits.

The rise in pressure in the ruptured SG causes radioactively
contaminated steam to discharge to the atmosphere through
the atmospheric dump valves or the main steam safety valves.
The atmospheric discharge stops when the turbine bypass to
the condenser removes the excess energy to rapidly reduce
the RCS pressure and close the valves. The unaffected SG
removes core decay heat by venting steam until the cooldown
ends.

The safety analysis shows the radiological consequences of
an SGTR accident are within a small fraction of the
Reference 1 dose guideline limits.

Operation with iodine specific activity levels greater than
the LCO limit is permissible if the activity levels do not
exceed the limits shown in Figure 3.4.17-1 for more than
48 hours. The above-limit permissible iodine levels shown in
Figure 3.4. 17-1 are acceptable because of the low
probability of an SGTR accident occurring during the
established 48 hour time limit. The allowable limits shown
on Figure 3.4. 17-1 accomodate possible iodine spiking
phenomenon which may occur following changes in thermal
power.

RCS specific activity satisfies Criterion 2 of 10 CFR 50.36
(c)(2)(ii).

LCO The specific iodine activity is limited to 1.0 pCi/gm DOSE
EQUIVALENT I-131. and the gross specific activity in the
primary coolant is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum
of the average beta and gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALENT I-131 ensures the
2 hour thyroid dose to an individual at the site boundary
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed whole body dose.

(continued)
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RCS Specific Activity
B 3.4.17

BASES

LCO
(continued)

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant
radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS cold leg
temperature > 500'F. operation within the LCO limits for
DOSE EQUIVALENT I-131 and gross specific activity is
necessary to contain the potential consequences of an SGTR
to within the acceptable site boundary dose values.

For operation in MODE 3 with RCS cold leg temper ature( 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 lift pressure
settings of the atmospheric dump valves and main steam
safety valves.

ACTIONS A.l and A.2

With the DOSE EQUIVALENT I-131 greater than the LCO limit.
samples at intervals of 4 hours must be taken to demonstrate
the limits of Figure 3.4. 17-1 are not exceeded. The
Completion Time of 4 hours is required to obtain and analyze
a sample.

Sampling must continue for trending. The DOSE EQUIVALENT
I-131 must be restored to within limits within 48 hours.

The Completion Time of 48 hours is requi red if the limit
violation resulted from normal iodine spiking.

(continued)
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RCS Specific Activity
B 3.4.17

BASES

ACTIONS A. 1 and A.2 (continued)

A Note to the Required Actions of Condition A excludes the
MODE change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE(S) while relying on the
ACTIONS even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the
significant conservatism incorporated into the specific
activity limit, the low probability of an event which is
limiting due to exceeding this limit, and the ability to
restore transient specific activity excursions while the
plant remains at. or proceeds to power operation.

B.1

If a Required Action and associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT I-131 is in
the unacceptable region of Figure 3.4. 17-1. the reactor must
be brought to MODE 3 with RCS cold leg temperature ( 500'F
within 6 hours. The allowed Completion Time of 6 hours is
required to reach MODE 3 below 500'F without challenging
plant systems.

C.1 and C.2

With the gross specific activity in excess of the allowed
limit, an analysis must be performed within 4 hours to
determine DOSE EQUIVALENT I-131. The Completion Time of
4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS cold leg
temperature ( 500'F lowers the saturation pressure of the
reactor coolant below the setpoints of the main steam safety
valves and minimizes the potential for venting the SG to the
environment in an SGTR event. The allowed Completion Time
of 6 hours is required to reach MODE 3 below 500'F from full
power conditions and without challenging plant systems.
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RCS Specific Activity
B 3.4.17

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.4.17.1

The Surveillance requires performing a gamma isotopic
analysis as a measure of the gross specific activity of the
reactor coolant at least once per 7 days. While basically a
quantitative measur e of r adionuclides with half lives longer
than 15 minutes, excluding iodines, this measurement is the
sum of the degassed gamma activities and the gaseous gamma
activities in the sample taken. This Surveillance provides
an indication of any increase in gross specific activity.
Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with RCS cold leg
temperature at least 500'F. The 7 day Frequency considers
the unlikelihood of a gross fuel failure during the time.

SR 3.4.17.2

This Surveillance is performed to ensure iodine remains
within limit during normal operation and following fast
power changes when fuel failure is more apt to occur.
During normal operation. the 14 day Frequency is adequate to
trend changes in the iodine activity level considering gross
activity is monitored every 7 days. The 14 day surveillance
frequency is modified by the Note "Only required to be
performed in MODE 1." This is acceptable because the level
of fission products generated in MODES 2 and 3 is much less
than in MODE 1. The Frequency. between 2 hours and 6 hours
after a power change of ~ 15K RTP within a 1 hour period, is
established because the iodine levels peak during this time
following fuel failure; samples at other times would provide
inaccurate results. One sample is sufficient if the plant
has gone through a shutdown or if the transient is complete
in 6 hours.

SR 3.4.17.2 14 day Frequency is modified by a Note which
requires the Surveillance to only be performed in MODE 1.
This is required because the level of fission products
generated in other MODES is much less. Also, fuel failures
associated with fast power changes is more apt to occur in
MODE 1 than in MODES 2 or 3.

(continued)
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RCS Specific Activity
B 3.4.17

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.4.17.3

A radiochemical analysis for E determination is required
every 184 days (6 months) with the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LCO and is required to verify plant operation
within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per
disintegration for isotopes with half lives longer than
15 minutes. excluding iodines. The Frequency of 184 days
recognizes E does not change rapidly.

This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after 2 effective
full power days and 20 days of MODE 1 oper ation have elapsed
since the reactor was last subcritical for ~ 48 hours should
the 184 day Frequency interval be exceeded. Further
discussion of SR Note format is found in Section 1.4,
Frequency. This ensures the radioactive materials are at
equi librium so the analysis for E is representative and not
skewed by a crud'urst or other similar abnormal event.

REFERENCES 1. 10 CFR 100.11, 1973.

2 ~ UFSAR, Section 15.6.3.
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SITs-Operating
8 3.5.1

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5. 1 Safety Injection Tanks (SITs) - Operating

BASES

BACKGROUND The functions of the four SITs are 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
rovide Reactor Coolant System (RCS) makeup for a small
reak LOCA.

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 containment atmosphere.

The refill phase of a LOCA follows immediately where reactor
coolant inventory has vacated the core through steam
flashing and ejection out through the break. The core is
essentially in adiabatic heatup. The balance of the

SITs'nventoryis then available to help fill voids in the lower
lenum and reactor vessel downcomer to establish a recovery
evel at the bottom of the core and ongoing reflood of the

core with the addition of Safety Injection (SI) water .

The SITs are pressure vessels partially filled with borated
water and pressurized with nitrogen gas. The SITs are
passive components, since no operator or control action is
required for them to perform thei r function. Internal tank
pressure is sufficient to discharge the contents to the RCS,if RCS pressure decreases below the SIT pressure.

Each SIT is piped into one RCS cold leg via the injection
lines utilized by the High Pressure Safety Injection and Low
Pressure Safety Injection (HPSI and LPSI) Systems. Each SIT
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.

(continued)
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SITs-Operating
B 3.5.1

BASES

BACKGROUND
(continued)

Additionally, the isolation valves are interlocked with the
pressurizer pressure instrumentation channels to ensure that
the valves will automatically open as RCS pressure increases
above SIT pressure and to prevent inadvertent closure prior
to an accident. The valves also receive a Safety Injection
Actuation Signal (SIAS) to open. These features ensure that
the valves meet the requirements of the Institute of
Electrical and Electronic Engineers (IEEE) Standard 279-1971
(Ref. 1) for "operating bypasses" and that the SITs will be
available for injection without reliance on operator action.

The SIT gas and water volumes, gas pressure. and outlet pipe
size are selected to allow three of the four SITs to
partially recover the core before significant clad melting
or zirconium water reaction can occur following a LOCA. The
need to ensure that three SITs are adequate for this
function is consistent with the LOCA assumption that the
entire contents of'ne SIT will be lost via the break during
the blowdown phase of a LOCA.

APPLICABLE
SAFETY ANALYSES

The SITs are taken credit for in both the large and small
break LOCA analyses at full power (Ref. 2). These are the
Design Basis Accidents (DBAs) that establish the acceptance
limits for the SITs. Reference to the analyses for these
DBAs is used to assess changes to the SITs as they relate to
the acceptance limits.

In per forming the LOCA calculations, conservative
assumptions are made concerning the availability of SI flow.
These assumptions include signal generation time, equipment
star ting times, and delivery time due to system piping. In
the early stages of a LOCA with a loss of offsite power, the
SITs provide the sole source of makeup water to the RCS.
(The assumption of a loss of offsite power is requi red by
regulations.) This is because the LPSI pumps and HPSI pumps
cannot deliver flow until the Diesel Generators (DGs) start.
come to rated speed, and go through their timed loading
sequence. In cold leg breaks, the entire contents of one
SIT are assumed to be lost through the break during the
blowdown and reflood phases.

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

(continued)
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SITs-Operating
8 3.5.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

During this event, the SITs discharge to the RCS as soon as
RCS pressure decreases to below SIT pressure. As a
conservative estimate. no credit is taken for SI pump flow
until the SITs are empty. This results in a minimum
effective delay of over 55 seconds, during which the SITs
must provide the core cooling f'unction. The actual delay
time does not exceed 29 seconds. No operator action is
assumed during the blowdown stage of a large break LOCA.

The worst case small break LOCA also assumes a time delay
before pumped flow reaches the core. For the larger range
of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the SITs. with pumped flow then providing continued cooling.
As break size decreases, the SITs and HPSI pumps both play a
part in terminating the rise in clad temperature. As break
size continues to decrease, the role of the SITs continues
to decrease unti 1 they are not required, and the HPSI pumps
become solely responsible for terminating the temperature
increase.

This LCO helps to ensure that the following acceptance
criteria, established by 10 CFR 50.46 (Ref. 3) for the ECCS,
will be met following a LOCA:

a. Maximum fuel element cladding temperature is ~ 2200'F;

b. Maximum cladding oxidation is s 0. 17 times the total
cladding thickness before oxidation;

c. Maximum hydrogen gener ation 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 sur rounding the fuel. excluding the cladding
surrounding the plenum volume. were to r eact; and

d. The core is maintained in a eoolable geometry.

Since the SITs discharge during the blowdown phase of a
LOCA. they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

Since the SITs are passive components, single active
failures are not applicable to their operation. The SIT
isolation valves and SIT nitrogen vent valves. however, are
not single failure proof;

(continued)
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SITs-Operating
B 3.5.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

therefore, whenever the SIT motor operated isolation valves
are open. power is removed from their operators and the
switch is key locked open. Whenever the SIT vent valves are
closed, power is removed with a keylock switch.

These precautions ensure that the SITs are available during
an accident (Ref. 4). With power supplied to the valves. a
single active failure could result in a valve failure, which
would render one SIT unavailable for injection. If a second
SIT is lost through the break. only two SITs would reach the
core. Active failures that could affect the SITs would be
the closure of a motor operated outlet valve or opening of a
solenoid operated nitrogen vent valve, the requirement to
remove power from these eliminates this failure mode.

The minimum volume requirement for the SITs ensures that
three SITs can provide adequate inventory to reflood the
core and downcome following a LOCA. The downcomer then
remains flooded until the HPSI and LPSI systems start to
deliver flow.

The maximum volume limit is based on maintaining an adequate
gas volume to ensure proper injection and the ability of the
SITs to fully discharge, as well as limiting the maximum
amount of boron inventory in the SITs.

A minimum of 1750 cubic feet of borated water. and a maximum
of 1950 cubic feet of borated water are used in the safety
analyses as the volume in the SITs. To allow f'r instrument
inaccuracy, a 28K narrow range (corresponding to 1802 cubic
feet) and a 72K narrow range (corresponding to 1914 cubic
feet) are specified. The analyses are based upon the cubic
feet requirements; the percentage figures are provided in
the LCO for operator use because the level indicator
provided in the control room is marked in percentages, not
in cubic feet.

The minimum nitrogen cover pressure requirement ensures that
the contained gas volume will generate discharge flow rates
during injection that are consistent with those assumed in
the safety analyses.

The maximum nitrogen cover pressure limit ensures that
excessive amounts of gas will not be injected into the RCS
after the SITs have emptied.

(continued)
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SITs-Operating
B 3.5.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

A minimum pressure of 588 psig and a maximum pressure of
637 psig are used in the analyses. To allow for
instrument accuracy, a 600 psig minimum and 625 psig maximum
are specified. The maximum allowable boron concentration of
4400 ppm is based upon boron precipitation limits in the
core following a LOCA. Establishing a maximum limit f'r
boron is necessary since the time at which boron
precipitation would occur in the core following a LOCA is a
function of break location, break size, the amount of boron
injected into the core, and the point of ECCS injection.
Post LOCA emergency procedures directing the operator to
establish simultaneous hot and cold leg injection are based
on the worst case minimum boron precipitation time.
Maintaining the maximum SIT boron concentration within the
upper limit ensures that the SITs do not invalidate this
calculation. An excessive boron concentration in any of the
borated water sources used for injection during a LOCA could
result in boron precipitation earlier than predicted.

The 2300 ppm minimum boron concentration in the SITs assures
that the back leakage from the RCS will not dilute the SITs
below the minimum boron concentration in the safety
analysis. The minimum safety analysis boron requirements of
2000 ppm are based on beginning of life reactivity values
and are selected to ensure that the reactor will remain
subcritical during the reflood stage of' large break LOCA.
During a large break LOCA, all Control Element Assemblies
(CEAs) are assumed not to insert into the core, and the
initial reactor shutdown is accomplished by void formation
during blowdown. Sufficient boron concentration must be
maintained in the SITs to prevent a return to criticality
during reflood. Although this requirement is similar to the
basis for the minimum boron concentration of the Refueling
Water Tank (RWT), the minimum SIT concentration is lower
than that of the RWT since the SITs need not account for
dilution by the RCS during a large break LOCA.

The SITs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO The LCO establishes the minimum conditions required to
ensure that the SITs are available to accomplish their core
cooling safety function following a LOCA. Four SITs are
required to be OPERABLE to ensure that 100K of the contents
of three of the SITs will reach the core during a LOCA.

(continued)
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SITs-Operating
B 3.5.1

BASES

LCO
(continued)

This is consistent with the assumption that the contents of
one tank spill through the break. If the contents of fewer
than three tanks are injected during the blowdown phase of a
LOCA. the ECCS acceptance criteria of 10 CFR 50.46 (Ref. 3)
could be violated.

For a SIT to be considered OPERABLE, the motor operated
isolation valve must be fully open, power removed and the
limits established in the SR for contained volume, boron
concentration, and nitrogen cover pressure must be met.

APPLICABILITY In MODES 1 and 2. and MODES 3 and 4 with pressurizer
ressure ~ 1837 psia, the SIT OPERABILITY requirements are
ased on an assumption of full power operation. Although

cooling requi rements decrease as power decreases, the SITs
are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

The SIT functional requirements in MODES 3 and 4 with
pressurizer pressure < 1837 psia are described in LCO 3.5.2,
"SIT - Shutdown".

In MODE 4 with pressurizer pressure < 430 psia, the SIT
motor operated isolation valves may be closed to isolate the
SITs from the RCS but must remain energized. This allows
RCS cooldown and depressurization without discharging the
SITs into the RCS or requiring depressurization of the SITs.
In this situation, manual actions would be required to open
the SIT motor operated isolation valves (i.e.. a manually
initiated SIAS).

In MODES 5 and 6. the SITs are not required and the SIT
motor operated isolation valves are closed as required to
isolate the SITs from the RCS.

(continued)

PALO VERDE UNITS 1.2,3 B 3.5.1-6 REVISION 0



0

I II

l

'

r

4

III



SITs-Oper ati ng
B 3.5.1

BASES

ACTIONS A. 1

If the boron concentration of one SIT is not within limits,
the SIT must be returned to OPERABLE status within 72 hours.If the boron concentration is not within limits, ability to
maintain subcriticality or minimum boron precipitation time
may be reduced, but the reduced concentration effects 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 SIT is still available for
injection. Since the boron requirements are based on the
average boron concentration of the total volume of three
SITs, the consequences are less severe than they would be if
a SIT were not available for injection. Thus, 72 hours is
allowed to return the boron concentration to within limits.

ACTIONS

If one SIT is inoperable for a reason other than boron
concentration, the SIT must be returned to OPERABLE status
within 1 hour. In this Condition, the required contents of
three SITs cannot be assumed to reach the core during a
LOCA. Due to the severity of the consequences should a LOCA
occur in these conditions, the 1 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 SIT to
OPERABLE status. The Completion Time minimizes the
potential for exposure of the plant to a LOCA under these
conditions.

C.l and C.2

If the SIT cannot be restored to OPERABLE status within the
associated Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and pressurizer pressure reduced to ( 1837 psia
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
requi red plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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SITs-Operating
B 3.5.1

BASES

ACTIONS C. 1 and C.2 (Continued)

Specification 3.5.2, "SITs - Shutdown", further requires the
plant to be in Mode 5 within 24 hours if the SIT
inoperability was discovered but not restored while in the
applicability of Specification 3.5.1. "SITs - Oper ating".

0.1

If more than one SIT is inoperable. the unit is in a
condition outside the accident analyses. Therefore,
LCO 3.0.3 must be entered immediately.

(continued)
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SITs-Operating
B 3.5.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.5.1.1

Verification every 12 hours that each SIT isolation valve is
fully open. as indicated in the control room, ensures that
SITs are available for injection and ensures timely
discovery if a valve should be partially closed. If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve
should not change position with power removed. a closed
valve could result in not meeting accident analysis
assumptions. A 12 hour Frequency is considered reasonable
in view of other administrative controls that ensure the
unlikelihood of a mispositioned isolation valve.

SR 3.5.1.2 and SR 3.5.1.3

SIT borated water volume and nitrogen cover pressure should
be verified to be within specified limits every 12 hours in
order to ensure adequate injection during a LOCA. Due to
the static design of'he SITs, a 12 hour Frequency usually
allows the operator sufficient time to identify changes
before the limits are reached. Operating experience has
shown this Frequency to be appropriate for early detection
and correction of off normal trends.

SR 3.5.1.4

Thirty-one days is reasonable for verification to determine
that each SIT's boron concentration is within the required
limits, because the static design of the SITs limits the
ways in which the concentration can be changed. The 31 day
Frequency is adequate to identify changes that could occur
from mechanisms such as stratification or inleakage.
Verification of boron concentration by performing a
calculation based on level increase. RCS boron
concentration, and last sample results; or by sampling the
affected SIT within 6 hours. whenever a SIT is drained to
maintain contained borated water level will identify whether
inleakage has caused a reduction in boron concentration to
below the required limit. It is not necessary to verify
boron concentration if the added water is from the RWT.
because the water contained in the RWT is within the SIT
boron concentration requirements. This is consistent with
the recommendations of NUREG-1366 (Ref. 5).

(continued)
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SITs-Operating
B 3.5.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.1.5

Verification every 31 days that power is removed from each
SIT isolation valve operator ensures that an active failure
could not result in the undetected closure of' SIT motor
operated isolation valve. If this were to occur, only two
SITs would be available for injection. given a single
failure coincident with a LOCA. Since installation and
removal of power to the SIT isolation valve operators is
conducted under administrative control, the 31 day Frequency
was chosen to provide additional assurance that power is
removed.

SR 3.5.2.5 allows power to be supplied to the motor operated
isolation valves when RCS pressure is ( 1500 psia, thus
allowing operational flexibility by avoiding unnecessary
delays to manipulate the breakers during unit startups or
shutdowns. Even with power supplied to the valves,
inadvertent closure is prevented by the RCS pressure
interlock associated with the valves. Should closure of a
valve occur in spite of the interlock. the SI signal
provided to the valves would open a closed valve in the
event of a LOCA.

REFERENCES 1. IEEE Standard 279-1971.

2. UFSAR, Section 6.

3. 10 CFR 50.46.

4. UFSAR, Chapter 15.

5. NUREG-1366, December 1992.
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SITs -Shutdown
8 3.5.2

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

8 3.5.2 SITs-Shutdown

BASES

The functions of the four SITs are 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
rovide Reactor Coolant System (RCS) makeup for a small
reak LOCA.

The blowdown phase of' 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 containment atmosphere.

The refill phase of a LOCA follows immediately where reactor
coolant inventory has vacated the core through steam
flashing and ejection out through the break. The core is
essentially in adiabatic heatup. The balance of the

SITs'nventoryis then available to help fill voids in the lower
lenum and reactor vessel downcomer to establish a recovery
evel at the bottom of the core and ongoing reflood of the

core with the addition of Safety Injection (SI) water.

The SITs are pressure vessels partially filled with borated
water and pressurized with nitrogen gas. The SITs are
passive components, since no operator or control action is
requi red for them to perform their function. Internal tank
pressure is sufficient to discharge the contents to the RCS.if RCS pressure decreases below the SIT pressure.

(continued)
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SITs —Shutdown
B 3.5.2

BACKGROUND
(continued)

Each SIT is piped into one RCS cold leg via the injection
lines utilized by the High Pressure Safety Injection and Low
Pressure Safety Injection (HPSI and LPSI) Systems. Each SIT
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.

Additionally, the SIT motor operated isolation valves are
interlocked with the pressurizer pressure instrumentation
channels to ensure that the valves will automatically open
as RCS pressure increases above SIT pressure and to prevent
inadvertent closure prior to an accident. The valves also
receive a Safety Injection Actuation Signal (SIAS) to open.
These features ensure that the valves meet the requirementsof the Institute of Electrical and Electronic Engineers
(IEEE) Standard 279-1971 (Ref. 1) for "operating bypasses"
and that the SITs will be available for injection without
reliance on operator action.

The SIT gas and water volumes. gas pressure, and outlet pipe
size are selected to allow one less than the required SITs
to partially recover the core before significant clad
melting or zi rconium water reaction can occur following a
LOCA. The need to ensure that one less than the required
SITs are adequate for this function is consistent with the
LOCA assumption that the entire contents of one SIT will be
lost via the break during the blowdown phase of a LOCA.

APPLICABLE
SAFETY
ANALYSES

Due to the reduced decay heat removal requirements in NODES
3 and 4, and the reduced probability of a Design Basis
Accident (DBA), the SITS operational requirements are
reduced. The operational requirement allows either three or
four SITs to be OPERABLE with a reduced borated water
volume.

(continued)
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BASES

SITs - Shutdown
B 3.5.2

APPLICABLE
SAFETY
ANALYSES

(continued)

Since the SITs are passive components. single active
failures are not applicable to their operation. The SIT
isolation valves and SIT nitrogen vent valves. however, are
not single failure proof: therefore, whenever the SIT motor
operated isolation valves are open. power is removed from
their operators. and the switch is key locked open.
Whenever the SIT vent valves are closed, power is removed
with a keylock switch.

These precautions ensure that the SITs are available during
an accident (Ref. 3). With power supplied to the valves, a
single active failure could result in a valve failure, which
would render one of the required SITs unavailable for
injection. If a second required SIT is lost through the
break, only the remaining required SIT(s) would reach the
core. Active fai lures that could affect the SITs would be
the closure of a motor operated outlet valve or opening of a
solenoid operated nitrogen vent valve, the requirement to
remove power from these eliminates this fai lure mode. Power
is removed from the SIT isolation valves and nitrogen vent
valves when pressurizer pressure is > 1500 psia. This is
consistent with the minimum LOCA analysis pressure of
1600 psia.

The minimum volume requirement for the requi red SITs.
assuming one SIT is not available. ensures that the SITs can
provide adequate inventory to reflood the core and downcomer
following a LOCA. The downcomer then remains flooded until
the HPSI and LPSI systems start to deliver flow.

The maximum volume limit is based on maintaining an adequate
gas volume to ensure proper injection and the ability of the
SITs to fully discharge, as well as limiting the maximum
amount of boron inventory in the SITs.

(continued)
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SITs - Shutdown
B 3.5.2

APPLICABLE
SAFETY
ANALYSES

(continued)

For three OPERABLE SITs, the safety analysis uses a minimum
of 1361 cubic feet of borated water and a maximum of 2000
cubic feet of bor ated water. To allow for instrument
inaccuracy. a 60X wide range level (corresponding to 1451.5
cubic feet) and a 83K wide range level (corresponding to
1914 cubic feet) are specified. For four OPERABLE SITs. the
safety analysis uses a minimum of 908 cubic feet of borated
water and a maximum of 2000 cubic feet of borated water. To
allow for instrument inaccuracy. a 39X wide range level
(corresponding to 1029.2 cubic feet) and a 83K wide range
level (cor responding to 1914 cubic feet) are specified. The
ercentage figures are provided in the LCO for operator use
ecause the level indicator provided in the control room is

marked in percentage, not in cubic feet.

The minimum nitrogen cover pressure requirement ensures that
the contained gas volume will generate discharge flow rates
during injection that are consistent with those assumed in
the safety analyses.

The maximum nitrogen cover pressure limit ensures that
excessive amounts of gas will not be injected into the RCS
after the SITs have emptied.

A minimum pressure of 235 psig and a maximum pressure of
637 psig are used in the analyses. To allow for instrument
accuracy, a 260 psig minimum and 625 psig maximum are
specified. The maximum allowable boron concentration of
4400 ppm is based upon boron precipitation limits in the
core following a LOCA. Establishing a maximum limit for
boron is necessary since the time at which boron
precipitation would occur in the core following a LOCA is a
function of break location, break size, the amount of boron
injected into the core. and the point of ECCS injection.
Post LOCA emergency procedures directing the operator to
establish simultaneous hot and cold leg injection are based
on the worst case minimum boron precipitation time.
Maintaining the maximum SIT boron concentration within the
upper limit ensures that the SITs do not invalidate this
calculation. An excessive boron concentration in any of'he
borated water sources used for injection during a LOCA could
result in boron precipitation earlier than predicted.

(continued)
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BASES

SITs - Shutdown
B 3.5.2

APPLICABLE
SAFETY
ANALYSES

(continued)

The 2300 ppm minimum boron concentration in the SITs assures
that the back leakage from the RCS will not dilute the SITs
below the minimum boron concentration in the safety
analysis. The minimum safety analysis boron requirements of
2000 ppm are based on beginning of life reactivity values
and are selected to ensure that the reactor will remain
subcritical dur ing the reflood stage of a large break LOCA.
Sufficient boron concentration must be maintained in the
SITs to prevent a return to criticality during reflood.
Although this requirement is similar to the basis for the
minimum boron concentration of the Refueling Water Tank
(RWT). the minimum SIT concentration is lower than that of
the RWT since the SITs need not account for dilution by the
RCS.

SIT-Shutdown satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO In NODES 3 and 4 with pressurizer pressure less than 1837
psia, the LCO establishes the minimum conditions requi red to
ensure that the required SITs are available to accomplish
their core cooling safety function following a LOCA. The
number of SITs requi red to be OPERABLE is based on the
minimum required volume that will reach the core during a
LOCA, assuming a single failure.

This is consistent with the assumption that the contents of
one tank spill through the break. If the contents of less
than the remaining required tanks are injected during the
blowdown phase of a LOCA. the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 2) could be violated.

For a required SIT to be considered OPERABLE, the motor
operated isolation valve must be fully open when pressurizer
pressure is > 430 psia, power removed when pressurizer
pressure is a 1500 psia. and the limits established in the
SR for contained volume. boron concentration, and nitrogen
cover pressure must be met.

(continued)
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BASES

SITs - Shutdown
B 3.5.2

APPLICABILITY In MODES 1 and 2, and MODES 3 and 4 with pressurizer
pressure ~ 1837 psia, the OPERABILITY r equirements for SITs
are covered by LCO 3.5. 1.

In MODES 3 and 4 with pressurizer pressure ( 1837 psia, the
reduced borated water volume requirement is acceptable,
based on the stable reactivity condition of the reactor and
the limited core cooling requi rements.

In MODE 4 with pressurizer pressure ( 430 psia, the SIT
motor operated isolation valves may be closed to isolate the
SITs from the RCS but must remain energized. This allows
RCS cooldown and depressurization without discharging the
SITs into the RCS or requiring depressurization of the SITs.
In this situation manual actions would be required to open
the SIT motor operated isolation valves (i.e., manually
initiated SIAS).

In MODES 5 and 6 the SITs are not required and the SIT motor
oper ated isolation valves are closed as required to isolate
the SITs from the RCS.

ACTIONS A.1

If the boron concentration of one of the required SITs is
not within limits, it must be returned to within the limits
within 72 hours. In this condition, ability to maintain
subcriticality or minimum boron precipitation time may be
reduced, but the reduced concentration effects 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 SIT is still available for
injection. Since the boron requirements are based on the
average boron concentration of the total volume of the
required SITs assuming a single failure, the consequences
are less severe than they would be if a SIT were not
available for injection. Thus, 72 hours is allowed to
return the boron concentration to within limits.

(continued)
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BASES

SITs —Shutdown
B 3.5.2

ACTIONS 8.1

If one SIT is inoperable for a reason other than boron
concentration, the SIT must be returned to OPERABLE status
within 1 hour . In this Condition, the required contents of
three SITs cannot be assumed to reach the core during a
LOCA. Due to the severity of the consequences should a LOCA
occur in these conditions, the 1 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 SIT to
OPERABLE status. The Completion Time minimizes the
potential for exposure of the plant to a LOCA under these
conditions.

C.1

If the inoperability of the required SIT was discovered but
not restored while the plant was within the applicability of
specification 3.5. 1. "SITs - Operating", the plant must be
brought to a HODE in which the LCO does not apply. The time
allowed for restoration in specification 3.5.2 is adequate
and may not be duplicated. for the same condition, when in
specification 3.5.2, "SITs - Shutdown".

If the required SIT cannot be restored to OPERABLE status
within the associated Completion Time. the plant must be
brought to a HODE in which the LCO does not apply.

To achieve this status, the plant must be brought to at
least HODE 5 within 24 hours. The allowed Completion Time
is reasonable. based on operating experience. to reach the
requi red plant conditions in an orderly manner and without
challenging plant systems.

D.1

If more than one of the required SITs is inoperable, the
unit is in a condition outside the accident analyses.
Therefore. LCO 3.0.3 must be entered immediately.

(continued)
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BASES

SITs - Shutdown
B 3.5.2

SURVEILLANCE
REQUIREMENTS

SR 3.5.2.1

Verification every 12 hours that each required SIT isolation
valve is fully open when pressurizer pressure is ~ 430 psia
as indicated in the control room, ensures that the requi red
SITs are available for injection and ensures timely
discovery if a valve should be partially closed. If a
required isolation valve is not fully open, the rate of
injection to the RCS would be reduced. Although a motor
operated valve should not change position with power
removed, a closed valve could result in not meeting accident
analysis assumptions. A 12 hour Frequency is considered
reasonable in view of other administrative controls that
ensure the unlikelihood of a mispositioned isolation valve.

SR 3.5.2.2 and SR 3.5.2.3

Borated water volume and nitrogen cover pressure for the
required SITs should be verified to be within specified
limits every 12 hours in order to ensure adequate injection
during a LOCA. Due to the static design of the SITs. a 12
hour Frequency usually allows the operator sufficient time
to identify changes before the limits are reached.
Operating experience has shown this Frequency to be
appropriate for early detection and correction of off normal
trends.

SR 3.5.2.4

Thirty-one days is reasonable for verification to determine
that each required SIT's boron concentration is within the
requi red limits. because the static design of the SITs
limits the ways in which the concentration can be changed.
The 31 day Frequency is adequate to identify changes that
could occur from mechanisms such as stratification or
inleakage. Verification of boron concentration by
performing a calculation based on level increase, RCS boron
concentration. and last sample results; or sampling the
affected SIT within 6 hours whenever a SIT is drained to
maintain contained borated water level will identify whether
inleakage has caused a reduction in boron concentration to
below the required limit. It is not necessary to verify
boron concentration if the added water is from the RWT.

(continued)
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BASES

SITs - Shutdown
B 3.5.2

SURVEILLANCE
REQUIREMENTS

SR 3.5.2.4 (continued)

because the water contained in the RWT is within the SIT
boron concentration requirements. This is consistent with
the recommendations of NUREG-1366 (Ref. 4).

SR 3.5.2.5

Verification every 31 days that power is removed from each
required SIT isolation valve operator when the pressurizer
pressure is > 1500 psia ensures that an active failure could
not result in the undetected closure of a SIT motor operated
isolation valve. If this were to occur, two less than the
required SITs would be available for injection, given a
single fai lure coincident with a LOCA.

Since installation and removal of power to the SIT isolation
valve operators is conducted under administrative control,
the 31 day Frequency was chosen to provide additional
assurance that power is removed.

This SR allows power to be supplied to the motor operated
isolation valves when pressurizer pressure is ( 1500 psia,
thus allowing operational flexibility by avoiding
unnecessary delays to manipulate the breakers during unit
startups or shutdowns. Even with power supplied to the
valves, inadvertent closure is prevented by the RCS pressure
interlock associated with the valves. Should closure of a
valve occur in spite of the inter lock. the SI signal
provided to the valves would open a closed valve in the
event of a LOCA.

REFERENCES 1. IEEE Standard 279-1971.

2. 10 CFR 50.46.

3. UFSAR, Chapter 15.

4. NUREG-1366, December 1992.
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ECCS -Oper ating
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS -Operating

BASES

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

a. Loss of Coolant Accident (LOCA);

b. Control Element Assembly (CEA) ejection accident;

c. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam Generator Tube Rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary
cooldown could add enough positive reactivity to achieve
criticality and return to significant power.

There are two phases of ECCS operation: injection and
recirculation. In the injection phase, all injection is
initially added to the Reactor Coolant System (RCS) via the
cold legs. After the blowdown stage of the LOCA stabilizes,
injection flow is split equally between the hot and cold
legs. After the Refueling Water Tank (RWT) has been
depleted, the ECCS recirculation phase is entered as the
ECCS suction is automatically transferred to the containment
sump.

Two redundant, 100K capacity trains are provided. In
MODES 1, 2, and 3, with pressurizer pressure > 1837 psia or
with RCS T, > 485'F each train consists of High Pressure
Safety Injection (HPSI) and Low Pressure Safety Injection
(LPSI) subsystems. In MODES 1, 2, and 3. with pressurizer
ressure > 1837 psia or with RCS Tc > 485'F both trains must
e OPERABLE. This ensures that 100K of the core cooling

requirements can be provided in the event of a single active
failure.

(continued)
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ECCS -Operating
B 3.5.3

BASES

BACKGROUND
(continued)

A suction header supplies water from the RWT or the
containment sump to the ECCS pumps. Separate piping
supplies each train. The discharge headers from each HPSI
pump divide into four supply lines. Both HPSI trains feed
into each of the four injection lines. The discharge header
from each LPSI pump divides into two supply lines, each
feeding the injection line to two RCS cold legs. Control
valves or orifices are set to balance the flow to the RCS.
This flow balance directs sufficient flow to the core to
meet the analysis assumptions following a LOCA in one of the
RCS cold legs.

The Safety Injection (SI) systems are actuated upon receipt
of an SIAS. The actuation of safeguard loads is
accomplished in a programmed time sequence. If offsite
power is available. the safeguard loads start immediately in
the programmed sequence. If offsite power is not available,
the Engineered Safety Feature (ESF) buses shed normal
oper ating loads and are connected to the Diesel Generators
(DGs). Safeguard loads are then actuated in the programmed
time sequence. The time delay associated with diesel
starting, sequenced loading. and pump starting determines
the time required before pumped flow is available to the
core following a LOCA.

The active ECCS components. along with the passive Safety
Injection Tanks (SITs) and the RWT, covered in LCO 3.5. 1,
"Safety Injection Tanks (SITs)-Operating"; LCO 3.5.2,
"SITs-Shutdown"; and LCO 3.5.5. "Refueling Water Tank
(RWT)," provide the cooling water necessary to meet GDC 35
(Ref. 1).

APPLICABLE
SAFETY ANAI YSES

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

a. Maximum fuel element cladding temperature is ~ 2200'F;

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

PALO VERDE UNITS 1.2,3 B 3.5.3-2
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ECCS -Operating
B 3.5.3

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

c. Maximum hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount
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 eoolable geometry; and

e. Adequate long term core cooling capability is
maintained.

The LCO also limits the potential for a post trip return to
power following a Steam Line Break (SLB) and ensures that
containment temperature limits are met.

Both HPSI and LPSI subsystems are assumed to be OPERABLE in
the large break LOCA analysis at full power (Ref. 3) ~ This
analysis establishes a minimum required runout flow for the
HPSI and LPSI pumps, as well as the maximum required
response time for their actuation. The HPSI pumps are
credited in the small break LOCA analysis. This analysis
establishes the flow and discharge head requirements at the
design point for the HPSI pump. The SGTR and SLB analyses
also credit the HPSI pumps. but are not limiting in their
design.

The large break LOCA event with a loss of offsite power and
a single failure (disabling one ECCS train) establishes the
OPERABILITY requirements for the ECCS. During the blowdown
stage of a LOCA, the RCS depressurizes as primary coolant is
ejected through the break into the containment. The nuclear
reaction is terminated either by moderator voiding during
large breaks or CEA insertion during small breaks.
Following depressurization, emergency cooling water is
injected into the cold legs, flows into the downcomer, fills
the lower plenum, and refloods the core.

On smaller breaks, RCS pressure will stabilize at a value
dependent upon break size. heat load. and injection flow.
The smaller the break, the higher this equi librium pressure.
In all LOCA analyses, injection flow is not credited until
RCS pressure drops below the shutoff head of the HPSI pumps.

(continued)
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ECCS -Operating
B 3.5.3

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The LCO ensures that an ECCS train will deliver sufficient
water to match decay heat boiloff rates soon enough to
minimize core uncovery for a large LOCA. It also ensures
that the HPSI pump will deliver sufficient water during a
small break LOCA and provide sufficient boron to maintain
the core subcritical following an SLB.

ECCS -Operating satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO In MODES 1. 2, and 3, with pressurizer pressure > 1837 psia
or with RCS T, > 485'F two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming there is a single failure affecting
either train. Additionally. individual components within
the ECCS trains may be called upon to mitigate the
consequences of other transients and accidents.

In MODES 1 and 2, and in MODE 3 with pressurizer pressure
~ 1837 psia or with RCS T > 485'F an ECCS train consists of
a HPSI subsystem and a LPSI subsystem.

Each train includes the piping, instruments, valves, and
controls to ensure the availability of an OPERABLE flow path
capable of taking suction from the RWT on a SIAS and
automatically transferring suction to the containment sump
upon a Recirculation Actuation Signal (RAS).

During an event requiring ECCS actuation, a flow path is
provided to ensure an abundant supply of water from the RHT
to the RCS, via the HPSI and LPSI pumps and their respective
supply headers, to each of the four cold leg injection
nozzles. In the long term (post RAS). this flow path is
manually switched two to three hours after a LOCA to supply
art of its HPSI flow to the RCS hot legs via the HPSI hot
eg injection valves which connect to the Shutdown Cooling

(SDC) suction nozzles.

(continued)
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ECCS -Oper ating
B 3.5.3

BASES

LCO
(continued)

Simultaneous hot and cold leg injection will maintain core
cooling and boric acid flushing following a large break
LOCA.

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 in MODE 3 with RCS pressure
~ 1837 psia or with RCS T ~ 485'F the ECCS OPERABILITY
requirements for the limiting Design Basis Accident (DBA)
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 HPSI
pump performance is based on the small break LOCA, which
establishes the pump performance curve and has less
dependence on plant power. The minimum T is based on the
ECCS OPERABILITY requirements for a MODE 5 steam line break
with a stuck rod and a single HPSI failure to prevent a
return to power. The requirements of MODES 2 and 3, with
RCS pressure > 1837 psia or with RCS T, > 485'F. are bounded
by the MODE 1 analysis.

The ECCS functional requirements of MODE 3, with RCS
pressure ( 1837 psia and with RCS T, ( 485'F. and MODE 4 are
described in LCO 3.5.4, "ECCS -Shutdown."

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.
"Shutdown Cooling (SDC) and Coolant Circulation —High Water
Level," and LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant
Circulation-Low Water Level."

(continued)
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ECCS -Operating
B 3.5.3

BASES

ACTIONS A-1

With one LPSI subsystem inoperable. action must be taken to
restore OPERABLE status within 72 hours. In this condition,
the remaining OPERABLE ECCS train is adequate to perform the
heat removal function. However, the overall reliability is
reduced because a single failure to the remaining LPSI
subsystem could result in loss of ECCS function. The
Completion Time is reasonable to perform cor rective
maintenance on the inoperable LPSI subsystem.

8.1

If one or more trains are inoperable, except for reasons
other than Condition A (one LPSI inoperable) and at least
100K of the ECCS flow equivalent to a single OPERABLE ECCS
train is available. the inoperable components must be
returned to OPERABLE status within 72 hours. The 72 hour
Completion Time is based on an NRC study (Ref. 4) using a
reliability evaluation and is a reasonable amount of time to
effect many repai rs.

An ECCS train is inoperable if it is not capable of
delivering the design flow to the RCS. The individual
components are inoperable if they are not capable of
performing their design function, or if supporting systems
are not available.

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
different components, each in a different tr ain, necessarily
result in a loss of function for the ECCS. The intent of
this Condition is to maintain a combination of OPERABLE
equipment such that 100K of the ECCS flow equivalent to 100K
of a single OPERABLE train remains available. This allows
increased flexibility in plant operations when components in
opposite trains are inoperable.

(continued)
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ECCS -Operating
B 3.5.3

BASES

ACTIONS B. 1 (continued)

An event accompanied by a loss of offsite power and the
failure of an emergency DG can disable one ECCS train until
power is restored. A reliability analysis (Ref. 4) has
shown that the impact with one full ECCS train inoperable is
sufficiently small to justify continued operation for
72 hours.

With one or more components inoperable, such that 100K of
the equivalent flow to a single OPERABLE ECCS train is not
available, the facility is in a condition outside the
accident analyses. Therefore. LCO 3.0.3 must be immediately
entered.

C.l C.2 and C.2

If the inoperable train cannot be restored to OPERABLE
status within the associated Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status. the plant must be brought to at least
MODE 3 within 6 hours and pressurizer pressure reduced to( 1837 psia and RCS Tc reduced to ( 485 F within 12 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power in an orderly manner and without cha7lenging
unit systems.

(continued)
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ECCS —Operating
B 3.5.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.3.1

Verifying the correct alignment f'r 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 automatically
repositions 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 procedural control and an improper valve
osition would only affect a single train. This Frequency
as been shown to be acceptable through operating

experience.

SR 3.5.3.2

With the exception of systems in operation, the ECCS pumps
are normally in a standby, nonoperating mode. As such, flow
path piping has the potential to develop voids and pockets
of entrained gases. One method of ensuring that any voids
or pockets of gases are removed from the ECCS piping is to
vent the accessible discharge piping high points, which is
controlled by PVNGS procedures. Maintaining the piping from
the ECCS pumps to the RCS full of water ensures that the
system will perform properly, injecting its full capacity
into the RCS upon demand. This will also prevent water
hammer, pump cavitation, and pumping of noncondensible gas
(e.g., air. nitrogen. or hydrogen) into the reactor vessel
following an SIAS or during SDC. The 31 day Frequency takes
into consideration the gradual nature of gas accumulation in
the ECCS piping and the adequacy of the procedural controls
governing system operation.

(continued)
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ECCS -Operating
B 3.5.3

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.3.3

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is requi red by Section XI of
the ASME Code. This type of testing may be accomplished by
measuring the pump developed head at only one point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the unit safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses Section XI of the ASME Code. The frequency of
this SR is in accordance with the Inservice Testing Program.

SR 3.5.3.4 SR 3.5.3.5 and SR 3.5.3.6

These SRs demonstrate that each automatic ECCS valve
actuates to the required position on an actual or simulated
SIAS and on an RAS, that each ECCS pump starts on receipt of
an actual or simulated SIAS. and that the LPSI pumps stop on
receipt of an actual or simulated RAS. This Surveillance is
not required for valves that are locked, sealed, or
otherwise secured in the required position under
administrative controls. The 18 month Frequency is based on
the need to perform these Survei llances under the conditions
that apply during a plant outage and the potential for
unplanned transients if the Survei llances 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'he Engineered Safety
Feature Actuation System (ESFAS) testing, and equipment
performance is monitored as part of the Inservice Testing
Program.

The following valve actuations must be verified at least
once per 18 months:

on an actual or simulated recirculation actuation
signal. the containment sump isolation valves open,
and the HPSI, LPSI and CS minimum bypass recirculation
flow line isolation valves and combined SI mini flow
valve close.

(continued)
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ECCS -Operating
B 3.5.3

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.3.7

Realignment of valves in the flow path on an SIAS is
necessary for proper ECCS performance. The safety injection
valves have stops to position them proper ly so that flow is
restricted to a ruptured cold leg. ensuring that the other
cold legs receive at least the required minimum flow. The
18 month Frequency is based on current industry practice.
These valves are also monitored in accordance with the
requirements of 10 CFR 50.65 (Ref. 6).

SR 3.5.3.8

Periodic inspection of the containment sump ensures that it
is unrestricted and stays in proper operating condition.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during an
outage, on the need to have access to the location, and on
the potential for unplanned transients if the Surveillance
were performed with the reactor at power . This Frequency is
sufficient to detect abnormal degradation and is confirmed
by operating experience.

REFERENCES 1. 10 CFR 50. Appendix A. GDC 35.

2. 10 CFR 50.46.

3. UFSAR, Chapter 6.

4. NRC Memorandum to V. Stello, Jr., from R. L. Baer,
"Recommended Interim Revisions to LCOs for ECCS
Components." December 1, 1975.

5. 10 CFR 50.65.

PALO VERDE UNITS 1,2,3 B 3.5.3-10 REVISION 0



II

I
I

,I

fff
(

,'I

,ff
)f', I

j f

If I

l



ECCS -Shutdown
8 3.5.4

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

8 3.5.4 ECCS -Shutdown

BASES

BACKGROUND The Background section for Bases 8 3.5.3, "ECCS-Operating,"
is applicable to these Bases, with the following
modifications.

In MODE 3 with pressurizer pressure < 1837 psia and RCS

T, < 485'F, and in MODE 4. an ECCS train is defined as one
Hsgh Pressure Safety Injection (HPSI) subsystem. The HPSI
flow path consists of piping, valves, and pumps that enable
water from the Refueling Water Tank (RWT) on a SIAS signal
to be injected into the Reactor Coolant System (RCS) and
automatically transferring HPSI suction to the containment
sump on a Recirculation Actuation Signal (RAS) following the
accidents described in Bases 3.5.3.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.3 is
SAFETY ANALYSES applicable to these Bases.

Due to the stable conditions associated with operation in
MODE 3 with pressurizer pressure <1837 psia and with RCS T,
< 485'F and in MODE 4. and the reduced probability of a
Design Basis Accident (DBA). the ECCS operational
requirements are reduced. In this MODE, sufficient time
exists for manual actuation of the required ECCS to mitigate
the consequences of a DBA.

Only one train of ECCS is required for MODE 4. Protection
against single failures is not relied on for this MODE of
operation.

ECCS —Shutdown satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

(continued)
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ECCS -Shutdown
B 3.5.4

BASES

LCO In NODE 3 with pressurizer pressure < 1837 psia and with RCS
T, < 485'F and in NODE 4 an ECCS subsystem is composed of a
single HPSI subsystem. Each HPSI subsystem includes the
piping. instruments, valves. and controls to ensure an
OPERABLE flow path capable of taking suction from the RWT
and transferring suction to the containment sump.

During an event requiring ECCS actuation. a flow path is
required to supply water from the 'RWT to the RCS via the
HPSI pumps and their respective supply headers to each of
the four cold leg injection nozzles. In the long term post
(RAS). this flow path is manually switched 2 to 3 hours
after a LOCA to supply part of its HPSI flow to the RCS hot
legs via the HPSI hot leg injection valves which connect to
the Shutdown Cooling (SDC) suction nozzles.

With RCS pressure < 1837 psia and with RCS T, < 485'F, one
HPSI pump is acceptable without single failure
consideration. based on the stable reactivity condition of
the reactor and the limited core cooling requi rements. The
Low Pressure Safety Injection (LPSI) pumps may therefore be
released from the ECCS train for use in SDC.

APPLICABILITY In NODES 1, 2, and 3 with RCS pressure > 1837 psia or with
RCS T, a 485'F, the OPERABILITY requirements for ECCS are
covered by LCO 3.5.3.

In MODE 3 with RCS pressure < 1837 psia and with RCS T,
< 485'F and in NODE 4. one OPERABLE ECCS train is acceptable
without single failure consideration, based on the stable
reactivity condition of the reactor and the limited core
cooling requirements.

In NODES 5 and 6, unit conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in NODE 5 are
addressed by LCO 3.4.7, "RCS Loops -NODE 5, Loops Filled,"
and LCO 3.4.8. "RCS Loops -NODE 5. Loops Not Filled."
NODE 6 core cooling requirements are addressed by LCO 3.9.4,
"Shutdown Cooling (SDC) and Coolant Circulation - High Water
Level," and LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant
Circulation - Low Water Level."

(continued)
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ECCS -Shutdown
B 3.5.4

BASES

ACTIONS ,A1

With no HPSI pump OPERABLE, the unit is not prepared to
respond to a loss of coolant accident. The 1 hour
Completion Time to restore at least one HPSI train to
OPERABLE status ensures that prompt action is taken to
restore the required cooling capacity or to initiate actions
to place the unit in MODE 5, where an ECCS train is not
requi red.

B.l

When the Required Action cannot be completed within the
requi red Completion Time. a controlled shutdown should be
initiated. Twenty-four hours is reasonable, based on
operating experience, to reach MODE 5 in an orderly manner
and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.5.4.1

The applicable Surveillance descriptions from Bases 3.5.3
apply as they pertain to the requi red HPSI train.

REFERENCES The applicable references from Bases 3.5.3 apply as they
pertain to the required HPSI train.
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RWT
B 3.5.5

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 Refueling Water Tank (RWT)

BASES

BACKGROUND The RWT supports the ECCS and the Containment Spray System
by providing a source of borated water -for Engineered Safety
Feature (ESF) pump operation.

The RWT supplies two ECCS trains by separate, redundant
supply headers. Each header also supplies one train of the
Containment Spray System. A motor operated isolation valve
is provided in each header to allow the operator to isolate
the usable volume of the RWT from the ECCS after the ESF
pump suction has been transferred to the containment sump
following depletion of the RMT during a Loss of Coolant
Accident (LOCA). A separate header is used to supply the
Chemical and Volume Control System (CVCS) from the RWT. Use
of a single RWT to supply both trains of the ECCS is
acceptable since the RWT is a passive component, and passive
failures are not assumed to occur coincidently with the
Design Basis Event during the injection phase of an
accident. Not all the water stored in the RWT is available
for injection following a LOCA; the location of the ECCS
suction piping in the RMT will result in some portion of the
stored volume being unavailable.

The High Pressure Safety Injection (HPSI). Low Pressure
Safety Injection (LPSI), and containment spray pumps are
provided with recirculation lines that ensure each pump can
maintain minimum flow requirements when operating at shutoff
head conditions. These lines discharge back to the RMT,
which vents to the Fuel Building Ventilation System. When
the suction for the HPSI and containment spray pumps is
transferred to the containment sump, this flow path must be
isolated to prevent a release of the containment sump
contents to the RMT. If not isolated. this flow path could
result in a release of contaminants to the atmosphere and
the eventual loss of suction head for the ESF pumps.

This LCO ensures that:

a. The RWT contains sufficient borated water to support
the ECCS during the injection phase:

(continued)
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RWT
8 3.5.5

BASES

BACKGROUND
(continued)

b. Sufficient water volume exists in the containment sump
to support continued operation of the ESF pumps at the
time of transfer to the recirculation mode of cooling;
and

c. The reactor remains subcritical following a LOCA.

Insufficient water inventory in the RMT could result in
insufficient cooling capacity of the ECCS when the transfer
to the recirculation mode occurs. Improper boron
concentrations could result in a reduction of SDM or
excessive boric acid precipitation in the core following a
LOCA, as well as excessive caustic stress corrosion of
mechanical components and systems inside containment.

The RWT also provides a source of borated water to the
charging system f'r makeup to the RCS to compensate for
contraction of the RCS coolant during plant cooldown while
maintaining adequate shutdown margin. Although this
charging system boration function is not required to be in a

Technical Specification LCO per 10 CFR 50.36(c)(2)(ii)
criteria, the RMT volume requirements of Figure 3.5.5-1
include this function in order to provide the plant
operators with a single requirement for RWT volume.

For hot zero power temperature of 565 degrees F, the RWT

volume requi rement of 600,000 gallons will ensure adequate
shutdown margin during a subsequent cooldown. For power
levels greater than zero, with a corresponding increase in
average RCS temper ature. the volume of bor ated water to
maintain the shutdown margin is the same as at zero power.
Contraction requirements are greater at higher aver age RCS

temperatures; however, the additional contr action is
accommodated by an acceptable reduction in pressurizer
level. Consequently, for operation at average RCS

temperatures greater than 565 degrees F. the minimum volume
required in the in the RWT is constant at 600.000

gallons'continued)

PALO VERDE UNITS 1.2.3 B 3.5.5-2 REVISION 0



'E

$
'I

H',
)

J

f

,(I

l

'J)

/I
~

li

I

'I
~ t /



RWT

B 3.5.5

BASES

APPLICABLE
SAFETY ANALYSES

During accident conditions, the RWT provides a source of
borated water to the HPSI, LPSI and containment spray pumps.
As such. it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of Bases 8 3.5.3,
"ECCS -Operating," and 8 3.6.6. "Containment Spray." These
analyses are used to assess changes to the RWT in order to
evaluate their effects in relation to the acceptance limits.

The volume limit of Figure 3.5.5-1 for the ESF function is
based on two factors:

a. Sufficient deliverable volume must be available to
provide at least 20 minutes (plus a 10K margin) of
full flow from all ESF pumps prior to reaching a low
level switchover to the containment sump for
recirculation; and

b. The containment sump water volume must be sufficient
to support continued ESF pump operation after the
switchover to recirculation occurs. This sump volume
water inventory is supplied by the RWT borated water
inventory.

(continued)
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B 3.5.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Twenty minutes is the point at which 75K of the design flow
of one HPSI pump is capable of meeting or exceeding the
decay heat boi loff rate.

When ESF 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 HPSI and containment
spray pumps. The RWT capacity must be sufficient to supply
this amount of'ater without considering the inventory added
from the safety injection tanks or Reactor Coolant System
(RCS). but accounting for loss of inventory to containment
subcompartments and reservoirs due to containment spray
operation and to areas outside containment due to leakage
from ECCS injection and recirculation equipment.

The 4000 ppm limit for minimum boron concentration was
established to ensure that, following a LOCA with a minimum
level in the RWT. the reactor will remain subcritical in the
cold condition following mixing of the RWT and RCS water
volumes. Small break LOCAs assume that all control rods are
inserted, except for the Control Element Assembly (CEA) of
highest worth, which is withdrawn from the core. Large
break LOCAs assume that all CEAs remain withdrawn from the
core. The most limiting case occurs at beginning of corelife.

The maximum boron limit of 4400 ppm in the RWT is based on
boron precipitation in the core following a LOCA. With the
reactor vessel at saturated conditions. 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 will be reached where boron precipitation
will occur in the core. Post LOCA emergency procedures
direct the operator to establish simultaneous hot and cold
leg injection 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 concentrations in the RWT
in excess of the limit could result in precipitation earlier
than assumed in the analysis.

The upper limit of 120'F and the lower limit of 60'F on RWT
temperature are the limits assumed in 'the accident

(continued)
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RWT

B 3.5.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

analysis. Although RWT temperature affects the outcome of
several analyses, the upper and lower limits established by
the LCO are not limited by any of these analyses.

The RWT ESF function satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The RWT ensures that an adequate supply of'orated water is
available to cool and depressurize the containment in the
event of a Design Basis Accident (DBA) and to cool and cover
the core in the event of a LOCA, that the reactor remains
subcritical following a DBA, and that an adequate level
exists in the containment sump to support ESF pump operation
in the recirculation mode.

To be considered OPERABLE, the RWT must meet the limits
established in the SRs for water volume, boron
concentration, and temperature.

APPLICABILITY In MODES 1. 2, 3, and 4, the RWT OPERABILITY requirements
are dictated by the ECCS and Containment Spray System
OPERABILITY requirements. Since both the ECCS and the
Containment Spray System must be OPERABLE in MODES 1, 2, 3,
and 4, the RWT 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." MODE 6 core cooling
requirements are addressed by LCO 3.9.4. "Shutdown Cooling
(SDC) and Coolant Circulation -High Water Level," and
LCO 3 '.5, "Shutdown Cooling (SDC) and Coolant
Circulation - Low Water Level."

ACTIONS A.1

With RWT boron concentration or borated water temperature
not within limits, it must be returned to within limits
within 8 hours. In this condition neither the ECCS nor the
Containment Spray System can perform their design functions;
therefore, prompt action must be taken to restore the tank
to OPERABLE condition. The allowed Completion Time of

(continued)
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RWT
B 3.5.5

BASES

ACTIONS A. 1 (continued)

8 hours to restore the RWT to within limits was developed
considering the time required to change boron concentration
or temperature and that the contents of the tank are still
available for injection and core cooling.

B.1

With RWT borated water volume not within limits, it must be
returned to within limits within 1 hour. In this condition,
neither the ECCS nor Containment Spray System can perform
their design functions: therefore, prompt action must be
taken to restore the tank to OPERABLE status or to place the
unit in a NODE in which these systems are not required. The
allowed Completion Time of 1 hour to restore the RWT to
OPERABLE status is based on this condition since the
contents of'he tank are not available for injection and
core cooling.

C.1 and C.2

If the RWT cannot be restored to OPERABLE status within the
associated Completion Time. the plant must be brought to a
NODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least NODE 3 within
6 hours and to NODE 5 within 36 hours. The allowed
Completion Times are reasonable. based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.5.5.1

RWT borated water temperature shall be verified every
24 hours to be within the limits assumed in the accident
analysis. This Frequency has been shown to be sufficient to
identify temperature changes that approach either acceptable
limit.

(continued)
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RWT
8 3.5.5

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.5.5. 1 (continued)

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when ambient air temper atures
are within the operating temperature limits of the RWT. With
ambient temperatures within this range. the RWT temperature
should not exceed the limits.

SR 3.5.5.2

The RWT water volume level shall be verified every 7 days in
accordance with Figure 3.5.5-1. This Frequency ensures that
a sufficient initial water supply is available for injection
and to support continued ESF pump operation on
recirculation. Since the RWT volume is normally stable and
is provided with a Low Level Alarm in the Control Room, a
7 day Frequency is appropriate and has been shown to be
acceptable through operating experience.

SR 3.5.5.3

Boron concentration of the RWT shall be verified every
7 days to be within the requi red range. This Frequency
ensures that the reactor will remain subcritical f'ollowing a
LOCA and the boron precipitation in the core will not occur
earlier than predicted. Further, it ensures that the
resulting sump pH will be maintained in an acceptable range
such that the effect of chloride and caustic stress
corrosion on mechanical systems and components will be
minimized. Since the RWT volume is normally stable. a 7 day
sampling Frequency is appropriate and has been shown through
operating experience to be acceptable.

REFERENCES l. UFSAR, Chapter 6 and Chapter 15.

PALO VERDE UNITS 1,2,3 B 3 '.5-7 REVISION 0



0



TSP
B 3.5.6

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

8 3.5.6 Trisodium Phosphate (TSP)

BASES

BACKGROUND Anhydrous Trisodium Phosphate (TSP) is placed on the floor
of the containment building to ensure that iodine, which may
be dissolved in the recirculated reactor cooling water
following a Loss of Coolant Accident (LOCA), remains in
solution. TSP also helps inhibit Stress Corrosion Cracking
(SCC) of austenitic stainless steel components in
containment during the recirculation phase following an
accident.

Fuel that is damaged during a LOCA will release iodine in
several chemical forms to the reactor coolant and to the
containment atmosphere. A portion of the iodine in the
containment atmosphere is washed to the sump by containment
sprays. The emergency core cooling water is borated for
reactivity control. This borated water causes the sump
solution to be acidic. In a low pH (acidic) solutions
dissolved iodine will be converted to a volatile form. The
volatile iodine will evolve out of solution into the
containment atmosphere, significantly increasing the levels
of airborne iodine. The increased levels of ai rborne iodine
in containment contribute to the radiological releases and
increase the consequences from the accident due to
containment atmosphere leakage.

After a LOCA. the components of the core cooling and
Containment Spray Systems will be exposed to high
temperature borated water. Prolonged exposure to the core
cooling water combined with stresses imposed on the
components can cause SCC. The SCC is a function of stress,
oxygen and chloride concentrations, pH, temperature, and
alloy composition of the components. High temperatures and
low pH, which would be present after a LOCA. tend to promote
SCC. This can lead to the failure of necessary safety
systems or components.

(continued)
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TSP
B 3.5.6

BASES

BACKGROUND
(continued)

Adjusting the Ph of the recirculation solution to levels at
or above 7.0 prevents a significant fraction of the
dissolved iodine from converting to a volatile form. The
higher pH thus decreases the level of airborne iodine in
containment and reduces the radiological consequences from
containment atmosphere leakage following a LOCA.
Maintaining the solution pH at or above 7.0 also reduces the
occurrence of SCC of austenitic stainless steel components
in containment. Reducing SCC reduces the probability of
failure of components.

Granular anhydrous TSP is employed as a passive form of pH
control for post LOCA containment spray and core cooling
water. Baskets of TSP are placed on the floor of the
containment building to dissolve from released reactor
coolant water and containment sprays after a LOCA.
Recirculation of the water for core cooling and containment
sprays then provides mixing to achieve a uniform solution
pH.

APPLICABLE
SAFETY ANALYSES

The LOCA radiological consequences analysis takes credit for
iodine retention in the sump solution based on the
recirculation water pH being ~ 7.0. The radionuclide
releases from the containment atmosphere and the
consequences of a LOCA would be increased if the pH of the
recirculation water were not adjusted to 7.0 or above.

LCO The TSP is required to adjust the pH of the recirculation
water to ~ 7.0 after a LOCA. A pH > 7.0 is necessary to
prevent significant amounts of iodine released from fuel
failures and dissolved in the recirculation water from
converting to a volatile form and evolving into the
containment atmosphere. Higher levels of ai rborne iodine in
containment may increase the release of radionuclides and
the consequences of the accident. A pH > 7.0 is also
necessary to prevent SCC of austenitic stainless steel
components in containment. SCC increases the probability of
failure of components.

(continued)
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TSP
B 3.5.6

BASES

LCO
(continued)

The required amount of TSP is based upon the extreme cases
of water volume and pH possible in the containment sump
after a large break LOCA. The minimum required volume is
the volume of TSP that will achieve a sump solution pH of
~ 7.0 when taking into consideration the maximum possible
sump water volume and the minimum possible pH. The amount
of TSP needed in the containment building is based on the
mass of TSP required to achieve the desired pH. However, a
required volume is specified. rather than mass, since it is
not feasible to weigh the entire amount of TSP in
containment. The minimum required volume is based on the
design basis value for density of anhydrous TSP. Since TSP
can have a tendency to agglomerate from high humidity in the
containment building, the density may increase and the
volume decrease during normal plant operation. Due to
possible agglomeration and increase in density, estimating
the minimum volume of TSP in containment is conservative
with respect to achieving a minimum required pH.

APPLICABILITY In MODES 1. 2, and 3. the RCS is at elevated temperature and
pressure, providing an energy potential for a LOCA. The
potential for a LOCA results in a need for the ability to
control the pH of the recirculated coolant.

In MODES 4, 5, and 6. the potential for a LOCA is reduced
and TSP is not required.

ACTIONS A.l

If it is discovered that the TSP in the containment building
is not within limits, action must be taken to restore the
TSP to within limits.

The Completion Time of 72 hours is allowed for restoring the
TSP within limits. where possible, because 72 hours is the
same time allowed for restoration of other ECCS components.

(continued)
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TSP
8 3.5.6

BASES

ACTIONS
(continued)

B.l and 8.2

If the TSP cannot be restored within limits within the
Completion Time of Required Action A. l. the plant must be
brought to a MODE in which the LCO does not apply. The
specified Completion Times for reaching MODES 3 and 4 are
those used throughout the Technical Specifications; they
were chosen to allow reaching the specified conditions from
full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.5.6.1

Periodic determination of the volume of TSP in containment
must be performed due to the possibility of leaking valves
and components in the containment building that could cause
dissolution of the TSP during normal operation. A Frequency
of 18 months is required to determine visually that a
minimum of 524 cubic feet is contained in the TSP baskets
(Ref. 1). This requirement ensures that there is an
adequate volume of TSP to adjust the pH of the post LOCA
sump solution to a value ~ 7.0.

The periodic verification is requi red every 18 months, since
access to the TSP baskets is only feasible during outages,
and normal fuel cycles are scheduled for 18 months.
Operating experience has shown this Surveillance Frequency
acceptable due to the margin in the volume of TSP placed in
the containment building.

SR 3.5.6.2

Testing must be performed to ensure the solubility and
buffering ability of the TSP after exposure to the
containment environment. A representative sample of
3.5 grams + 0.005 grams of TSP from one of the baskets in
containment is submerged in 1.0 liters + 0.005 liters of
2.5 wtX boric acid solution (nominally at 4400 ppm) at
135'F + 9'F. Without agitation. the solution pH as measured
at 77'F + 9'F should be raised to ~ 7 within 4 hours. The
representative sample weight is based on the minimum
required TSP weight of 25,325 pounds which at installed
density corresponds to the minimum volume of 524 cubic ft,

(continued)
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TSP
B 3.5.6

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.5.6.2 (continued)

and maximum possible post LOCA sump volume of
867.124 gallons, normalized to buffer a 1.0 liter sample.

J The boron concentration of'he test water is representative
of the maximum possible boron concentration corresponding to
the maximum possible post LOCA sump volume. Agitation of
the test solution is prohibited, since an adequate standard
for the agitation intensity cannot be specified. The test
time of 4 hours is necessary to allow time for the dissolved
TSP to naturally diffuse through the sample solution. In
the post LOCA containment sump. rapid mixing would occur,
significantly decreasing the actual amount of time before
the required pH is achieved. This would ensure compliance
with the Standard Review Plan requirement of a pH ~ 7.0 by
the onset of recirculation after a LOCA.

The temperature of 135 + 9'F was chosen for the borated
water solution because that is the minimum temperature at
the inlet of the shutdown cooling heat exchangers,
therefore, this would be the lowest temperature possible
during this type of accident.

REFERENCES 1. PVNGS operating license amendment numbers 110, 102 and
82 for Units 1, 2 and 3. respectively. and associated
NRC Safety Evaluation dated December 10, 1996.
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Containment
B 3.6.1

B 3.6 CONTAINHENT SYSTEHS

8 3.6.1 Containment

BASES

BACKGROUND The containment consists of the concrete Containment
Building (CB). its steel liner, and the penetrations through
this structure. The structure is designed to contain
radioactive material that may be released from the reactor
core f'ollowing a design basis Loss of Coolant Accident.
Additionally, this structure provides shielding from the
fission products that may be present in the containment
atmosphere following accident conditions.

The containment is a reinforced concrete structure with a
cylindrical wall, a flat foundation mat. and a shallow dome
roof. The cylinder wall is prestressed with a post
tensioning system in the vertical and horizontal directions,
and the dome roof is prestressed utilizing a two way pattern
of tendons, which are an extension of'he continuous
vertical tendons. The inside surface of the containment is
lined with a carbon steel liner to ensure a high degree of
leak tightness during operating and accident conditions.

The concrete CB is required for structural integrity of the
containment under Design Basis Accident (DBA) conditions.
The steel liner and its penetrations establish the leakage
limiting boundary of the containment. Haintaining the
containment OPERABLE limits the leakage of fission product
radioactivity from the containment to the environment.
SR 3.6.1. 1 leakage rate requirements comply with 10 CFR 50,
Appendix J, Option B (Ref. 1), as modified by approved
exemptions. 4

The isolation devices for the penetrations in the
containment boundary are a part of the containment leak
tight barrier. To maintain this leak tight barrier:

a. All penetrations requi red to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

(continued)
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Containment
B 3.6.1

BASES (continued)

BACKGROUND
(continued)

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

b. Each air lock is OPERABLE, except as provided in
LCO 3.6.2 ~ "Containment Air Locks"; and

c. All equipment hatches are closed.

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rate.

The DBAs that result in a release of radioactive material
within containment are a Loss Of Coolant Accident (LOCA), a
Hain Steam Line Break (HSLB), a feedwater line break, and a
control element assembly ejection accident (Ref. 2). In the
analysis of each of these accidents, it is assumed that
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
containment leakage. The containment was designed with an
allowable leakage rate of 0. 1X of containment air mass per
day (Ref. 3). This leakage rate is defined in 10 CFR 50,
Appendix J, Option B (Ref. 1), as L,: the maximum allowable
containment leakage rate at the calculated maximum peak
containment pressure (P,) of 52.0 psig, which results from
the limiting design basis LOCA.

Satisfactory leakage rate test results are a requirement for
the establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO Containment OPERABILITY is maintained by .limiting leakage to
~ 1.0 L,, except prior to the first startup after performing
a required Containment Leakage Rate Testing Program leakage
test. At this time, the applicable leakage limits must be
met.

(continued)
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Containment
8 3.6.1

BASES (continued)

LCO
(continued)

Type A leakage rate testing measures the overall leakage
rate of the containment. Type B leakage rate testing
measures the local leakage rate of blind flanges, air locks
and other devices which employ resilient seals. Type C
leakage rate testing measures the local leakage rate of
valves. Refer to reference 1 for a more detailed
definition.

Compliance with this LCO will ensure a containment
configuration, including equipment hatches. that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air
lock (LCO 3.6.2) and purge valves with resilient seals
(LCO 3.6.3) are not specifically part of the acceptance
criteria of 10 CFR 50, Appendix J, Option B. Therefore,
leakage rates exceeding these individual limits only result
in the containment being inoperable when the leakage results
in exceeding the overall acceptance criteria of 1.0 L,.

APPLICABILITY In MODES 1, 2. 3. and 4, a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 are addressed in LCO 3.9.3. "Containment
Penetrations."

ACTIONS A.l

In the event containment is inoperable. containment must be
restored to OPERABLE status within 1 hour. The 1 hour
Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment during MODES 1. 2. 3, and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods when
containment is inoperable is minimal.

(continued)
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Containment
B 3.6.1

BASES (continued)

ACTIONS .

(continued)
B.1 and B.2

If containment cannot be restored to OPERABLE status within
the required Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achi'eve this
status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience. to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.1.1

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test
requirements of the Containment Leakage Rate Testing
Program. Failure to meet air lock and purge valve with
resilient seal leakage limits specified in LCO 3.6.2 and
LCO 3.6.3 does not invalidate the acceptability of these
overall leakage determinations unless their contribution to
overall Type A, B, and C leakage causes that to exceed
limits. As left leakage prior to the first startup after
performing a requi red Containment Leakage Rate Testing
Program leakage test is requi red to be ( 0.6 L, for combined
Type 8 and C leakage and ~ 0.75 L, for overall Type A
leakage. At all other times between required leakage r ate
tests. the acceptance criteria is based on an overall Type A
leakage limit of < 1.0 L,. At ~ 1.0 L, the offsite dose
consequences are bounded by the assumptions of the safety
analysis. SR Frequencies are as required by the Containment
Leakage Rate Testing Program. These periodic testing
requirements verify that the containment leakage rate does
not exceed the leakage rate assumed in the safety analysis.

(continued)
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Containment
B 3.6.1

BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.1.2

For ungrouted, post tensioned tendons, this SR ensures that
the structural integrity of the containment will be
maintained in accordance with the provisions of the
Containment Tendon Surveillance Program. Testing and
Frequency are consistent with the recommendations of
Regulatory Guide 1.35 (Ref. 4).

REFERENCES 1. 10 CFR 50, Appendix J, Option B.

2. UFSAR. Section 3.8.

3. UFSAR, Section 6.2.

4. Regulatory Guide 1.35 'evision 1 and Draft of
Revision 3.
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Containment Air Locks
B 3.6.2

8 3.6 CONTAINMENT SYSTEMS

8 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and provide a means for personnel access during all
MODES of operation.

Each air lock is nominally a right circular cylinder,
9 ft.-6 inches in diameter, with a door at each end. The
doors are inter locked to prevent simultaneous opening.
During periods when containment is not required to be
OPERABLE, the door interlock mechanism may be disabled,
allowing both doors of an air lock to remain open f'r
extended periods when frequent containment entry is
necessary. Each air lock door has been designed and tested
to certify its ability to withstand a pressure in excess of
the maximum expected pressure following a Design Basis
Accident (DBA) in containment. As such, closure of a single
door supports containment OPERABILITY. Each of the doors
contains double gasketed seals and local leakage rate
testing capability to ensure pressure integrity. To effect
a leak tight seal, the air lock design uses pressure seated
doors (i.e., an increase in containment internal pressure
results in increased sealing force on each door).

Each personnel air lock is provided with limit switches on
both doors that provide local indication of door position.

The containment air locks form part of the containment
pressure boundary. As such, air lock integrity and leak
tightness is essential for maintaining the containment
leakage rate within limit in the event of a DBA. Not
maintaining air lock integrity or leak tightness may result
in a leakage rate in excess of that assumed in the unit
safety analysis.

PALO VERDE UNITS 1,2,3 8 3.6.2-1
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Containment Air Locks
B 3.6.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive material
within containment are a Loss Of Coolant Accident (LOCA), a
Hain Steam Line Break (HSLB), a feedwater line break, and a
control element assembly (CEA) ejection accident (Ref. 2).
In the analysis of each of these accidents. it is assumed
that containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
containment leakage. The containment was designed with an
allowable leakage rate of 0. 1X of containment air mass per
day (Ref. 3). This leakage rate is defined in 10 CFR 50.
Appendix J, Option B, as the maximum allowable containment
leakage rate at the calculated peak containment internal
pressure P. [52 psig], following a design basis LOCA. This
allowable leakage rate forms the basis for the acceptance
criteria imposed on the SRs associated with the air lock.

The containment air locks satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

LCO Each containment air lock forms part of the containment
ressure boundary. As part of the containment pressure
oundary, the air lock safety function is related to control

of the containment leakage rate resulting from a DBA. Thus,
each .air lock's structural integrity and leak tightness are
essential to the successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE. the air lock must be in compliance with
the Type B air lock leakage test. and both air lock door s
must be OPERABLE. The interlock allows only one air lock
door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment does
not exist when containment is requi red to be OPERABLE.
Closure of a single door in each air lock is sufficient to
rovide a leak tight bar rier following postulated events.
evertheless, both doors are kept closed when the air lock

is not being used for normal entry into or exit from
containment.

PALO VERDE UNITS 1.2.3 B 3.6.2-2

(continued)

REVISION 0



lf

'I'

'if

I

i

I

|
I ~



Containment Air Locks
8 3.6.2

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6. the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment ai r locks are not required in
MODE 5 to prevent leakage of radioactive material from
containment. The requirements for the containment air locks
during MODE 6 are addressed in LCO 3.9.3, "Containment
Penetrations."

ACTIONS The ACTIONS are modified by a Note that allows entry and
exit to perform repairs on the affected air lock component.If the outer door is inoperable. then it may be easily
accessed for most repairs. If the inner door is inoperable,
or if repairs on either door must be performed from the
barrel side of the door then it is permissible to enter the
air lock through the OPERABLE door, which means there is a
short time during which the containment boundary is not
intact (during access through the OPERABLE door ). The
ability to open the OPERABLE door. even if it means the
containment boundary is temporarily not intact, is
acceptable because of the low probability of an event that
could pressurize the containment during the short time in
which the OPERABLE door is expected to be open. After each
entry and exit, the OPERABLE door must be immediately
closed.

A second Note has been added to provide clarification that,
for this LCO, separate Condition entry is allowed for each
air lock. This is acceptable, since the Required Actions
for each Condition provide appropriate compensatory actions
for each inoperable air lock. Complying with the Required
Actions may allow for continued operation, and a subsequent
inoperable air lock is governed by subsequent Condition
entry and application of associated Required Actions. A
third Note has been included that requires entry into the
applicable Conditions and Required Actions of LCO 3.6. 1,
"Containment." when leakage results in exceeding the overall
containment leakage limit.

PALO VERDE UNITS 1 ',3 B 3.6.2-3
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Containment Air Locks
B 3.6.2

BASES

ACTIONS
(continued)

A. 1 A.2 and A.3

With one air lock door inoperable in one or more containment
air locks. the OPERABLE door must be verified closed
(Required Action A. 1) in each affected containment air lock.
This ensures that a leak tight containment barrier is
maintained by the use of an OPERABLE air lock door. This
action must be completed within 1 hour . This specified time
period is consistent with the ACTIONS of LCO 3.6. 1, which
requi res containment be restored to OPERABLE status within
1 hour. Action A applies to any condition which affects
only one side of the air lock such that closure of the
opposite door maintains containment OPERABILITY. Examples
of an inoperable air lock door are cracked viewglass.
equalizing valve leaking, or door seals leaking.

In addition, the affected air lock penetration must be
isolated by locking closed an OPERABLE air lock door within
the 24 hour Completion Time. The 24 hour Completion Time is
considered reasonable for locking the OPERABLE air lock
door, considering the OPERABLE door of the affected air lock
is being maintained closed.

Required Action A.3 verifies that an air lock with an
inoperable door has been isolated by the use of a locked and
closed OPERABLE air lock door. This ensures that an
acceptable containment leakage boundary is maintained. The
Completion Time of once per 31 days is based on engineering
judgment and is considered adequate in view of the low
likelihood of a locked door being mispositioned and other
administrative controls. Required Action A.3 is modified by
a Note that applies to air lock doors located in high
radiation areas and allows these doors to be verified locked
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since access to these areas is typically
restricted. Therefore, the probability of misalignment of
the door. once it has been verified to be in the proper
position, is small.

(continued)
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Containment Air Locks
8 3.6.2

BASES

ACTIONS A. 1 A.2 and A.3 (continued)

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the
same air lock .inoperable. an OPERABLE door is not available
to be closed. Required Actions C. 1 and C.2 are the
appropriate remedial actions. The exception of Note 1 does
not affect tracking the Completion Time from the initial
entry into Condition A: only the requirement to comply with
the Required Actions. Note 2 allows use of the air lock for
entry and exit for 7 days under administrative controls if
both air locks have an inoperable door . This 7 day
restriction begins when the second air lock is discovered
inoperable. Containment entry may be required to perform
Technical Specifications (TS) Survei llances and Required
Actions, as well as other activities on equipment inside
containment that are required by TS or activities on
equipment that support TS-requi red equipment. This Note is
not intended to preclude performing other activities (i.e.,
non-TS-required activities) if the containment was entered,
using the inoperable air lock. to perform an allowed
activity listed above. This allowance is acceptable due to
the low probability of an event that could pressurize the
containment during the short time that the OPERABLE door is
expected to be open.

B.l 8.2 and 8.3

With an air lock interlock mechanism inoperable in one or
more air locks. the Required Actions and associated
Completion Times are consistent with those specified in
Condition A.

(continued)
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Containment Air Locks
8 3.6.2

BASES

ACTIONS B. 1 B.2 and 8.3 (continued)

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the
same air lock inoperable, an OPERABLE door is not available
to be closed. Required Actions C.l and C.2 are the
appropriate remedial actions. Note 2 allows entry into and
exit from containment under the control of a dedicated
individual stationed at the air lock to ensure that only one
door is opened at a time (i.e., the individual performs the
function of the interlock).

Required Action B.3 is modified by a Note that applies to
air lock doors located in high radiation areas and allows
these doors to be verified locked closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable. since access
to these areas is typically restricted. Therefore, the
probability of misalignment of the door . once it has been
verified to be in the proper position, is small.

C.l C.2 and C.3

With one or more air locks inoperable for reasons other than
those described in Condition A or B, Required Action C. 1
requires action to be initiated immediately to evaluate
previous combined leakage rates using current air lock test
results. An evaluation is acceptable since it is overly
conservative to immediately declare the containment
inoperable if both doors in an air lock have failed a seal
test or if the overall air lock leakage is not within
limits. In many instances (e.g., only one seal per door has
failed), containment remains OPERABLE. yet only 1 hour (per
LCO 3.6. 1) would be provided to restore the air lock door to
OPERABLE status prior to requiring a plant shutdown. In
addition, even with both doors failing the seal test. the
overall containment leakage rate can still be within limits.

(continued)
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Containment Air Locks
B 3.6.2

BASES

ACTIONS C.l C.2 and C.3 (continued)

Required Action C.2 requires that one door in the atfected
containment air lock must be verified to be closed. This
action must be completed within the 1 hour Completion Time.
This specified time period is consistent with the ACTIONS of
LCO 3.6. 1. which requires that containment be restored to
OPERABLE status within 1 hour.

Additionally. the affected air lock(s) must be restored to
OPERABLE status within the 24 hour Completion Time. The
specified time period is considered reasonable for restoring
an inoperable ait lock to OPERABLE status, assuming that at
least one door is maintained closed in each affected air
lock.

D.l and D.2

If the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.2.1

Maintaining containment air locks OPERABLE requi res
compliance with the leakage rate test requirements of the
Containment Leakage Rate Testing Program. This SR reflects
the leakage rate testing requirements with regard to air
lock leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and
containment OPERABILITY testing. The periodic testing
requi rements verify that the air lock leakage does not
exceed the allowed fraction of the overall containment
leakage rate. The Frequency is required by the Containment
Leakage Rate Testing Program and includes testing of the
airlock doors following each closing, as specified.

(continued)
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Containment Air Locks
B,3.6.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.2.1 (continued)

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of the overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of providing a fission product bar rier in the event
of a OBA. Note 2 has been added to this SR requiring the
results to be evaluated against the acceptance criteria
which is applicable to SR 3.6. 1. 1. This ensures that air
lock leakage is properly accounted for in determining the
combined Type Band C containment leakage rate.

SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous
opening of both doors in a single air lock. Since both the
inner and outer doors of an air lock are designed to
withstand the maximum expected post accident containment
pressure, closure of either door will support containment
OPERABILITY. Thus, the door interlock feature supports
containment OPERABILITY while the air lock is being used for
personnel transit into and out of containment. Periodic
testing of this inter lock demonstrates that the interlock
will function as designed and that simultaneous opening of
the inner and outer doors will not inadvertently occur. Due
to the purely mechanical nature of this inter lock, and given
that the inter lock mechanism is not normally challenged when
containment- is used for entry and exit (procedures requir e
strict adherence to single door opening). this test is only
required to be performed every 24 months. The 24 month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage, and
the potential for loss of containment OPERABILITY if the
Surveillance were performed with the reactor at power . The
24 month Frequency for the interlock is justified based on
generic operating experience. The Frequency is based on
engineering judgment and is considered adequate given that
the interlock is not challenged during the use of the
airlock.

REFERENCES 1.

2.

3.
4

10 CFR 50. Appendix J. Option B.

UFSAR, Section 3.8.
UFSAR, Section 6.2.
UFSAR. Section 15.6
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Containment Isolation Valves
B 3.6.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

BASES

BACKGROUND The containment isolation valves form part of the
containment pressure boundary and provide a means for fluid
penetrations not serving accident consequence limiting
systems to be provided with two isolation barriers that are
closed on an automatic isolation signal. These isolation
devices are either passive or active (automatic). Manual
valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), blind flanges. and closed systems are
considered passive devices. Check valves, or other
automatic valves designed to close without operator action
following an accident, are considered active devices. Two
barriers in series are provided for each penetration so that
no single credible failure or malfunction of an active
component can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analysis. One of these
barriers may be a closed system.

Containment isolation occurs upon receipt of a high
containment pressure signal or a low pressurizer pressure
signal. The containment isolation signal closes automatic
containment isolation valves in fluid penetrations not
required for operation of Engineered Safety Feature Systems
in order to prevent leakage of radioactive material. Upon
actuation of safety injection, automatic containment
isolation valves also isolate systems not requi red for
containment or RCS heat removal. Other penetrations are
isolated by the use of valves in the closed position or
blind flanges ~ As a result, the containment isolation
valves (and blind flanges) help ensure that the containment
atmosphere will be isolated in the event of a release of
radioactive material to containment atmosphere from the RCS
following a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the
time limits assumed in the safety analysis. Therefore, the
OPERABILITY requirements provide assurance that the
containment function assumed in the accident analysis will
be maintained.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

BACKGROUND

(continued)
The purge valves were designed for intermittent operation,
roviding a means of removing airborne radioactivity caused
y minor RCS leakage prior to personnel entry into

containment'here are two sets of purge valves: refueling
purge valves and power access purge valves. The refueling
and power access supply and exhaust lines are each supplied .
with inside and outside containment isolation valves but
share common supply and exhaust headers.

The refueling purge valves are designed f'r purging the
containment atmosphere to the unit stack while introducing
filtered makeup from the outside to provide adequate
ventilation for personnel comfort when the unit is shut down
during refueling operations and maintenance. Motor operated
isolation valves are provided inside and outside the
containment. The valves are operated manually from the
control room. The valves will close automatically upon
receipt of a containment purge isolation actuation signal
and a containment isolation actuation signal. Because of
their large size, the refueling purge valves are not
qualified f'r automatic closure from their open position
under DBA conditions. Therefore. the refueling purge valves
are maintained closed in MODES l. 2. 3, and 4 to ensure the
containment boundary is maintained.

Open refueling purge valves, or a fai lure of the power
access purge valves to close. following an accident that
releases contamination to the containment atmosphere would
cause a significant increase in the containment leakage
rate.

APPLICABLE
SAFETY ANALYSES

The containment isolation valve LCO was derived from the
assumptions related to minimizing the loss of reactor
coolant inventory and establishing the containment boundary
during major accidents. As part of the containment
boundary, containment isolation valve OPERABILITY supports
leak tightness of the containment. Therefore, the safety
analysis of any event requiring isolation of containment is
applicable to this LCO ~

(continued)
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Containment Isolation Valves
8 3.6.3

BASES

APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive material
within containment are a Loss Of Coolant Accident (LOCA), a
Hain Steam Line Break (HSLB), a feedwater line break. and a
control element assembly ejection accident. In the analysis
for each of these accidents't is assumed that containment
isolation valves are either closed or function to close
within the required isolation time following event
initiation. This ensures that potential paths to the
envi ronment through containment isolation valves (including
containment purge valves) are minimized. The safety analysis
assumes that the refueling purge valves are closed at event
initiati on.

The DBA analysis assumes that, within 60 seconds after the
accident, isolation of the containment is complete and
leakage terminated except for the design leakage rate, L,.
The containment isolation total response time of 60 seconds
includes signal delay, diesel generator startup (for loss of
offsite power) ~ and containment isolation valve stroke times.

The single fai lure criterion required to be imposed in the
conduct of unit safety analyses was considered in the
original design of the containment purge valves. Two valves
in series on each purge line provide assurance that both the
supply and exhaust lines could be isolated even if a single
failure occurred. The inboard and outboard isolation valves
on each line are provided with diverse power sources.

The refueling purge valves may be unable to close in the
environment following a LOCA. Therefore, each of the
refueling purge valves is required to remain sealed closed
during HODES 1, 2, 3, and 4. In this case, the single
failure criterion remains applicable to the containment
refueling purge valves due to failure in the control circuit
associated with each valve. Again. the purge system valve
design precludes a single failure from compromising the
containment boundary as long as the system is operated in
accordance with the subject LCO. The power access purge
valves are capable of closing under accident conditions.
Therefore, they are allowed to be open for limited periods
during power operation.

The OPERABILITY of main steam safety valves. main steam
isolation valves. main feedwater isolation valves, and main
steam atmospheric dump valves is covered by Specifications
3.7. 1. 3.7.2, 3.7.3 and 3.7.4 respectively.

PALO VERDE UNITS 1,2.3 B 3.6.3-3
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Containment Isolation Valves
B 3.6.3

BASES

APPLICABLE
SAFETY ANALYSES

(continued)
The containment isolation valves satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

LCO Containment isolation valves form a part of the containment
boundary. The containment isolation valve safety function is
related to minimizing the loss of reactor coolant inventory
and establishing the containment boundary during a DBA.

The automatic power operated isolation valves are required to
have isolation times within limits and to actuate on an
automatic isolation signal. The refueling purge valves must
be maintained sealed closed. The valves covered by this LCO
are listed with their associated stroke times in the UFSAR
(Ref. 1).

The normally closed isolation valves are considered OPERABLE
when manual valves are closed, automatic valves are
de-activated and secured in their closed position, blind
flanges are in place, and closed systems are intact. These
passive isolation valves or devices are those listed in
Reference 2. ESF actuated valves are considered OPERABLE when
locked. sealed, or otherwise prevented from unintended
operation. in their actuated position.

Purge valves with resilient seals must meet additional
leakage rate requirements. The other containment isolation
valve leakage rates are addressed by LCO 3.6. 1,
"Containment." as Type C testing.

Each containment isolation valve shall be demonstrated
OPERABLE prior to returning the valve to service afer
maintenance. repair, or replacement work is performed on the
valve or its associated actuator, control. or power ci rcuit.

This LCO provides assurance that the containment isolation
valves and purge valves will perform their designed safety
functions to minimize the loss of reactor coolant inventory
and establish the containment boundary during accidents.
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(continued)

REVISION 0



0

l

,'li

f ~

0'



Containment Isolation Valves
8 3.6.3

BASES (continued)

APPLICABILITY In MODES 1, 2. 3. and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these HODES.
Therefore, the containment isolation valves are not requi red
to be OPERABLE in MODE 5. The requirements for containment
isolation valves during MODE 6 are addressed in LCO 3.9.3,
"Containment Penetrations."

ACTIONS Opening of vent; drain. and test connections located between
the inboard and outboard Containment Isolation Valve (CIV)
could result in a loss of OPERABILITY for the affected
penetration flow path. The appropriate actions f'r the
associated CIV must be met for these connections.

The ACTIONS are modified by a Note allowing penetration flow
paths, except for 42 inch purge valve penetration flow paths,
to be unisolated intermittently under administrative
controls. These administrative controls consist of
stationing a dedicated operator at the valve controls. who is
in continuous communication with the control room. In this
way, the penetration can be rapidly isolated when a need for
containment isolation is indicated. Due to the size of the
containment refueling purge line penetration and the fact
that those penetrations exhaust directly from the containment
atmosphere to the environment, these valves may not be opened
under administrative controls.

A second Note has been added to provide clarification that.
for this LCO. separ ate Condition entry is allowed for each
enetration flow path. This is acceptable, since the
equi red Actions for each Condition provide appropriate

compensatory actions for each inoperable containment
isolation valve. Complying with the Required Actions may
allow for continued operation, and subsequent inoperable
containment isolation valves are governed by subsequent
Condition entry and application of associated Required
Actions.

The ACTIONS are further modified by a third Note, which
ensures that appropriate remedial actions are taken, if
necessary, if the affected systems are rendered inoperable by
an inoperable containment isolation valve.

A fourth Note has been added that requires entry into the
applicable Conditions and Required Actions of LCO 3.6. 1 when
leakage results in exceeding the overall containment leakage
limit.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS
(continued)

A.l and A.2

In the event one containment isolation valve in one or more
enetration flow paths is inoperable except for purge valve
eakage not within limit (refer to Action D), the affected

penetration flow path must be isolated. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
fai lure. Isolation barriers that meet this criterion are a
closed and de-activated automatic containment isolation
valve. a closed manual valve. a blind flange. and a check
valve with flow through the valve secured. For penetrations
isolated in accordance with Required Action A. l. the device
used to isolate the penetration should be the closest
available one to containment. Required Action A. 1 must be
completed within the 4 hour Completion Time. The 4 hour
Completion Time is reasonable, considering the time required
to isolate the penetration and the relative importance of
supporting containment OPERABILITY during MODES 1, 2. 3,
and 4.

For affected penetration flow paths that cannot be restored
to OPERABLE status within the 4 hour Completion Time and that
have been isolated in accordance with Required Action A.1,
the affected penetration flow paths must be verified to be
isolated on a periodic basis. This is necessary to ensure
that containment penetrations required to be isolated
following an accident and no longer capable of being
automatically isolated will be in the isolation position
should an event occur. This Required Action does not requi re
any testing or device manipulation. Rather, it involves
verification, through a system walkdown, that those isolation
devices outside containment and capable of being
mispositioned are in the correct position. The Completion
Time of "once per 31 days f'r isolation devices outside
containment" is appropriate considering the fact that the
devices are operated under administrative controls and the
probability of their misalignment is low. For the isolation
devices inside containment, the time period specified as
"prior to entering MODE 4 from MODE 5 if not performed within
the previous 92 days" is based on engineering judgment and is
considered reasonable in view of the inaccessibility of the
isolation devices and other administrative controls that will
ensure that isolation device misalignment is an unlikely
possibility.

(continued)
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Containment Isolation Valves
8 3.6.3

BASES

ACTIONS A. 1 and A.2 (continued)

Condition A has been modified by a Note indicating that this
Condition is only applicable to those penetration flow paths
with two containment isolation valves. For penetration flow
paths with only one containment isolation valve and a closed
system, Condition C provides appropriate actions.

Required Action A.2 is modified by a Note that applies to
isolation devices located in high radiation areas and allows
these devices to be verified closed by use of administrative
means. Allowing verification by administrative means is
considered acceptable. since access to these areas is
typically restricted. Therefore, the probability of
misalignment of these devices, once they have been verified
to be in the proper position, is small.

B.1

With two containment isolation valves in one or more
enetration flow paths inoperable except for purge valve
eakage not within limit (refer to Action D). the affected

penetration flow path must be isolated within 1 hour. The
method of isolation must include the use of at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barrier s that meet this
criterion are a closed and de-activated automatic valve, a
closed manual valve, and a blind flange. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6. 1.
In the event the affected penetration is isolated in
accordance with Required Action B. 1. the affected penetration
must be verified to be isolated on a periodic basis per
Required Action A.2, which remains in effect. This periodic
verification is necessary to assure leak tightness of
containment and that penetrations requi ring isolation
following an accident are isolated. The Completion Time of
once per 31 days for verifying each affected penetration flow
path is isolated is appropriate considering the fact that the
valves are operated under administrative controls and the
probability of their misalignment is low.

(continued}
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS B.l (continued)

Condition 8 is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two
containment isolation valves. Condition A of this LCO
addresses the condition of one containment isolation valve
inoperable in this type of penetration flow path.

C.l and C.2

With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable valve must be
restored to OPERABLE status or the affected penetration flow
ath must be isolated. The method of isolation must include
he use of at least one isolation barrier that cannot be

adversely affected by a single active failure. Isolation
barriers that meet this criterion are a closed and
de-activated automatic valve, a closed manual valve, and a
blind flange. A check valve may not be used to isolate the
affected penetration. Required Action C. 1 must be completed
within the 4 hour Completion Time. The specified time period
is reasonable, considering the relative stability of the
closed system (hence, reliability) to act as a penetration
isolation boundary and the relative importance of supporting
containment OPERABILITY during NODES 1, 2, 3, and 4. In the
event the affected penetration is isolated in accordance with
Required Action C.l, the affected penetration flow path must
be verified to be isolated on a periodic basis. This is
necessary to assure leak tightness of containment and that
containment penetrations requiring isolation following an
accident are isolated. The Completion Time of'nce per
31 days for verifying that each affected penetration flow
path is isolated is appropriate considering the valves are
operated under administrative controls and the probability of
their misalignment is low.

Condition C is modified by a Note indicating that this
Condition is only applicable to those penetration flow paths
with only one containment isolation valve and a closed
system. This Note is necessary since this Condition is
written to specifically address those penetration flow paths
which are neither part of the reactor coolant pressure
boundary nor connected directly to the containment atmosphere
(10 CFR 150, APP. A, GDC 57).

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS C. 1 and C.2 (continued)

Required Action C.2 is modified by a Note that applies to
valves and blind flanges located in high radiation areas and
allows these devices to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since access
to these areas is typically restricted. Therefore, the

robabi lity of misalignment of these valves, once they have
een verified to be in the proper position, is small.

0.1 D.2 and 0.3

In the event one or more containment purge valves in one or
more penetration flow paths are not withsn the purge valve
leakage limits, purge valve leakage must be restored to
within limits, or the affected penetration must be isolated.
The method of isolation must be by the use of at least one
isolation barrier that cannot be adversely affected by a
single active failure. Isolation barriers that meet this
criterion are a closed and de-activated automatic valve with
resilient seals, or a blind flange. A purge valve with
resilient seals utilized to satisfy Required Action 0. 1 must
have been demonstrated to meet the leakage requirements of
SR 3.6.3.6. The specified Completion Time is reasonable,
considering that one containment purge valve remains closed
so that a gross breach of containment does not exist.
In accordance with Required Action 0.2. this penetration flow
ath must be verified to be isolated on a periodic basis.
he periodic verification is necessary to ensure that

containment penetrations r equi red to be isolated followinq an
accident. which are no longer capable of being automatically
isolated, will be in the isolation position should an event
occur . This Required Action does not require any testing or
valve manipulation. Rather . it involves verification,
through a system walkdown. that those isolation devices
outside containment capable of being mispositioned are in the
correct position.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS D. 1 D.2 and D.3 (continued)

For the isolation devices inside containment, the time period
specified as "prior to entering NODE 4 from HODE 5 if not
performed within the previous 92 days" is based on
engineering judgment and is considered reasonable in view of
the inaccessibility of the isolation devices and other
administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.
For the containment purge valve with a resilient seal that is
isolated in accordance with Required Action D.1, SR 3.6.3.6
must be performed at least once every 92 days. This assures
that degradation of the resilient seal is detected and
confirms that the leakage rate of the containment purge valve
does not increase during the time the penetration is
isolated. The normal Frequency for SR 3.6.3.6, 184 days, is
based on an NRC initiative, Generic Issue 8-20 (Ref. 33 .
Since more reliance is placed on a single valve while in this
Condition, it is prudent to perform the SR more often.
Therefore, a Frequency of once per 92 days was chosen and has
been shown to be acceptable based on operating experience.

E. 1 and E.2

If the Required Actions and associated Completion Times are
not met, the plant must be brought to a HODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to at least NODE 3 within 6 hours and to HODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
requi red plant conditions from full power conditions in an
order ly manner and without challenging plant systems.

PALO VERDE UNITS 1,2,3 B 3.6.3-10
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Containment Isol ation Val ves
B 3.6.3

BASES

SURVEILLANCE
REQUIREHENTS

SR 3.6.3.1

Each 42 inch containment purge valve is required to be
verified sealed closed at 31 day intervals. This
Surveillance is designed to ensure that a gross breach of
containment is not caused by an inadvertent or spurious
opening of a containment purge valve. Detailed analysis of
the refueling purge valves failed to conclusively demonstrate
their ability to close during a LOCA in time to limit offsite
doses. Therefore, these valves are required to be in the
sealed closed position during NODES 1. 2. 3, and 4. A
containment purge valve that is sealed closed must have
motive power to the valve operator removed. This can be
accomplished by de-energizing the source of electric power.
In this application, the term "sealed" has no connotation of
leak tightness. The Frequency is a result of an NRC
initiative, Generic Issue B-24 (Ref. 4), related to
containment purge valve use during unit operations. This SR
is not required to be met while in Condition D of this LCO.
This is reasonable since the penetration flow path would be
isolated.

SR 3.6.3.2

This SR ensures that the power access purge valves are closed
as required or, if open, open for an allowable reason. If a
purge valve is open in violation of this SR, the valve is
considered inoperable. If the inoperable valve is not
otherwise known to have excessive leakage when closed, it is
not considered to have leakage outside of limits. The SR is
not required to be met when the purge valves are open for
pressure control, ALARA or air quality considerations for
ersonnel entry. or for Survei llances that require the valves
o be open. The power access purge valves are capable of

closing in the environment fol1ow>ng a LOCA. Therefore,
these valves are allowed to be open for limited periods of
time. The 31 day Frequency is consistent with other
containment isolation valve requi rements discussed in
SR 3.6.3.3.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE
REQUIREHENTS

(continued)

SR 3.6.3.3

This SR requires verification that each containment isolation
manual valve and blind flange located outside containment and
not locked, sealed. or otherwise secured and required to be
closed during accident conditions is closed. The SR helps to
ensure that post accident leakage of radioactive fluids or

ases outside the containment boundary is within design
imits. This SR does not require any testing or valve

manipulation. Rather, it involves verificatson, through a
system walkdown, that those containment isolation valves
outside containment and capable of being mispositioned are in
the correct position. Since verification of valve position
for containment isolation valves outside containmenh is
relatively easy, the 31 day Frequency is based on engineering
judgment and was chosen to provide added assurance of the
correct positions. Containment isolation valves that are
open under administrative controls are not requi red to meet
the SR during the time the valves are open. This SR does not
apply to valves that are locked. sealed, or otherwise secured
in the closed position, since these were verified to be in
the correct position upon locking, sealing or securing.

The Note applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since
access to these areas is typically restricted during NODES 1,
2, 3, 4 and for ALARA reasons. Therefore, the probability of
misalignment of these containment isolation valves, once they
have been verified to be in the proper position, is small.

SR 3.6.3.4

This SR requires verification that each containment isolation
manual valve and blind flange located inside containment and
not locked, sealed. or otherwise secured and required to be
closed during accident conditions is closed. The SR helps to
ensure that post accident leakage of radioactive fluids or

ases outside the containment boundary is within design
imits ~ For containment isolation valves inside containment.

the Frequency of "prior to entering NODE 4 from NODE 5 if not
erformed within the previous 92 days" is appropriate, since
hese containment isolation valves are operated under

(continued)
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Containment Isolation Valves
8 3.6.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.3.4 (continued)

administrative controls and the probability of their
misalignment is low. Containment isolation valves that are
open under administrative controls are not requi red to meet
the SR during the time that they are open. This SR does not
apply to valves that are locked, sealed, or otherwise secured
in the closed position, since these were verified to be in
the correct position upon locking, sealing or securing.

The Note allows valves and blind flanges located in high
radiation areas to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable. since access
to these areas is typically restricted during MODES 1, 2, 3
and 4 for ALARA reasons. Therefore, the probability of
misalignment of these containment isolation valves, once they
have been verified to be in their proper position, is small.

SR 3.6.3.5

Verifying that the isolation time of each automatic power
operated containment isolation valve is within limits is
required to demonstrate OPERABILITY. The isolation time test
ensures the valve will isolate in a time period less than or
equal to that assumed in the safety analysis. The
isolation time and Frequency of this SR are in accordance
with the Inservice Testing Program.

SR 3.6.3.6

For containment purge valves with resilient seals, additional
leakage rate testing beyond the test requirements of
10 CFR 50, Appendix J, Option B (Ref. 5), is required to
ensure OPERABILITY. Industry operating experience has
demonstrated that this type of seal has the potential to
degrade in a shorter time period than do other seal types.
Based on this observation and the importance of maintaining
this penetration leak tight (due to the di rect path between
containment and the environment), a Frequency of 184 days was
established as part of the NRC resolution of Generic
Issue 8-20, "Containment Leakage Due to Seal Deterioration"
(Ref. 3).

PALO VERDE UNITS 1,2,3 B 3.6.3-13
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Containment Isolation Valves
B 3.6.3

BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.6.3.6 (continued)

Additionally. this SR must be performed within 92 days after
opening the valve. The 92 day Frequency was chosen
recognizing that cycling the valve could introduce additional
seal degradation (beyond that occurring to a valve that has
not been opened). Thus, decreasing the interval (from
184 days) is a prudent measure after a valve has been opened.

SR 3.6.3.7

Automatic containment isolation valves close on a containment
isolation signal to prevent leakage of radioactive material
from containment following a DBA. This SR ensures each
automatic containment isolation valve will actuate to its
isolation position on an actual or simulated actuation
signal. This Surveillance is not requi red for valves that
are locked, sealed, or otherwise secured in the requiredosition under administrative controls. The 18 month

requency was developed considering it is prudent that this
SR be performed only during a unit outage, since isolation of
penetrations would eliminate cooling water flow and disrupt
normal operation of many critical components. Operating
experience has shown that these components usually pass this
SR when performed on the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

REFERENCES 1. UFSAR, Section 6.2.4.

2. UFSAR, Section 6.2.6.

3. Generic Issue B-20.

4. Generic Issue B-24.

5. 10 CFR 50. Appendix J. Option B.
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Containment Pressure
B 3.6.4

8 3.6 CONTAINHENT SYSTEHS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a Loss Of Coolant Accident (LOCA) or Hain Steam
Line Break (HSLB). These limits also prevent the
containment pressure from exceeding the containment design
negative pressure differential with respect to the outside
atmosphere in the event of inadvertent actuation of the
Containment Spray System.

Containment pressure is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional
analyses and the containment structure external pressur e
analysis. Should operation occur outside these limits
coincident with a Design Basis Accident (DBA), post accident
containment pressures could exceed calculated values.

APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition used
in the DBA analyses to establish the maximum peak
containment internal pressure. The limiting DBAs considered
for determining the maximum containment internal pressure
(P,) are the LOCA and HSLB. A double ended discharge line
break LOCA with maximum ECCS results in the highest
calculated internal containment pressure of 52.0 psig, which
is below the internal design pressure of 60 psig. The
postulated DBAs are analyzed assuming degraded containment
Engineered Safety Feature (ESF) Systems (i.e., assuming the
loss of one ESF bus, which is the worst case single active
fai lure, resulting in one train of the Containment Spray
System being rendered inoperable). It is this maximum
containment pressure that is used to ensure that the
licensing basis dose limitations are met.

The initial pressure condition used in the containment
analysis bounds the containment pressure allowed during
normal operation. The LCO limit of 2.5 psig ensures that,
in the event of an accident, the maximum peak containment
internal pressure, 52.0 psig. and the maximum accident
design pressure for containment, 60 psig, are not exceeded.

(continued)
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Containment Pressure
8 3.6.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The containment was also designed for an internal pressure
equal to 4.0 psig below external pressure in order to
withstand the resultant pressure drop from an accidental
actuation of the Containment Spray System. The LCO limit of
-0.3 psig ensures that operation within the design limit of
-4.0 psig is maintained. The maximum calculated external
pressure that would occur as a result of an inadvertent
actuation of the Containment Spray System is 2.6 psig.

Containment pressure satisfies Criterion 2 of 10 CFR 50.36
(c)(2)(ii).

LCO Maintaining containment pressure less than or equal to the
LCO upper pressure limit ensures that. in the event of a
DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
containment pressure greater than or equal to the LCO lower
pressure limit ensures that the containment will not exceed
the design negative pressure differential following the
inadvertent actuation of the Containment Spray System.

APPLICABILITY In MODES 1, 2, 3, and 4. a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
initial conditions assumed in the accident analysis are
maintained, the LCO is applicable in MODES I, 2, 3. and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Therefore, maintaining
containment pressure within the limits of the LCO is not
requi red in MODE 5 or 6.

PALO VERDE UNITS 1,2,3 B 3.6.4-2
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Containment Pressure
B 3.6.4

BASES

ACTIONS A,l

When containment pressure is not within the limits of the
LCO. containment pressure must be restored to within these
limits within 1 hour. The Required Action is necessary to
return operation to within the bounds of the containment
analysis. The 1 hour Completion Time is consistent with the
ACTIONS of LCO 3.6. 1, "Containment." which requires that
containment be restored to OPERABLE status within 1 hour.

B.l and B.2

If containment pressure cannot be restored to within limits
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status. the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the requi red plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.4.1

Verifying that containment pressure is within limits ensures
that operation remains within the limits assumed in the
accident analysis. The 12 hour Frequency of this SR was
developed after taking into consideration operating
experience related to trending of containment pressure
variations during the applicable MODES. Furthermore, the
12 hour Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal containment pressure
condition.

REFERENCES None.
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Containment Air Temperature
B 3.6.5

B 3.6 CONTAINHENT SYSTEHS

B 3.6.5 Containment Air Temperature

BASES

BACKGROUND The containment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA). The containment
average air temperature is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a Loss Of Coolant Accident (LOCA) or Hain Steam
Line Break (HSLB).

The containment average air temperature limit is derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analyses. This LCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during unit operations. The total amount of energy
to be removed from containment by the Containment Spray
System during post accident conditions is dependent on the
energy released to the containment due to the event, as well
as the initial containment temperature and pressure. The
higher the initial temperature, the more energy that must be
removed. resulting in a higher peak containment pressure and
temperature. Exceeding containment design pressure may
result in leakage greater than that assumed in the accident
analysis (Ref. 1). Operation with containment temperature
in excess of the LCO limit violates an initial condition
assumed in the accident analysis.

APPLICABLE
SAFETY ANALYSES

Containment average air temperature is an initial condition
used in the DBA analyses that establishes the containment
environmental qualification operating envelope for both
pressure and temperature. The limit for containment average
air temperature ensures that operation is maintained within
the assumptions used in the DBA analysis for containment.
The accident analyses and evaluations considered both LOCAs
and MSLBs for determining the maximum peak containment

ressures and temperatures. The worst case LOCA gener ates
arger mass and energy releases than the worst case HSLB;

however, the HSLB event results in a higher peak temperature
than the LOCA event. The initial pre-accident temperature
inside containment was assumed to be 120'F (Ref. 2).

(continued)
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Containment Air Temperature
8 3.6.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The initial containment average air temperature condition of
120 F resulted in a maximum vapor temperature in containment
of 398.5'F. The temperature of the containment steel liner
and concrete structure reach approximately 230 F and 220'F,
respectively. The containment average air temperature limit
of 120'F ensures that, in the event of an accident, the
maximum design temperature for containment, 300 F, is not
exceeded. The consequence of exceeding this design
temperature may be the potential for degradation of the
containment structure under accident loads.

The LCO limit of 117'F has been derived to account for
instrument inaccuracies. The indicated limit of 117'F
ensures that the actual limit of 120'ill not be exceeded.

Containment average air temperature satisfies Criterion 2 of
10 CFR 50.36 (c)(2)(ii).

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

APPLICABILITY In MODES 1. 2, 3. and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6. the
probability and consequences of'hese events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore. maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.
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Containment Air Temperature
B 3.6.5

BASES (continued)

ACTIONS A.l

When containment average air temperature is not within the
limit of the LCO, it must be restored to within limit within
8 hours. This Required Action is necessary to return
operation to within the bounds of the containment analysis.
The 8 hour Completion Time is acceptable considering the
sensitivity of the analysis to variations in this parameter
and provides sufficient time to correct minor problems.

B.l and B.2

If the containment average air temperature cannot be
restored to within its limit within the requi red Completion
Time, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.5.1

Verifying that containment average air temperature is within
the LCO limit ensures that containment operation remains
within the limit assumed for the containment analyses. In
order to determine the containment average air temperature,
an arithmetic average is calculated using measurements taken
at locations within the containment selected to provide a
representative sample of the overall containment atmosphere.
The 24 hour Frequency of this SR is considered acceptable
based on the observed slow rates of temperature increase
within containment as a result of environmental heat sources
(due to the large volume of containment). Furthermore, the
24 hour Frequency is consider ed adequate in view of other
indications available in the control room. including alarms,
to alert the operator to an abnormal containment temperature
condition.
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Containment Air Temperature
B 3.6.5

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.5. 1 (continued)

The Primary containment average air temperature is
determined by taking the arithmetical average of'he
temperatures at any five of the following locations:

a. Nominal Elevation 85'- 0" e. Nominal Elevation
145'.

Nominal Elevation 85'- 0" f. Nominal Elevation
188'.

Nominal Elevation 126'- 0" g. Nominal Elevation
188'.

Nominal Elevation 126'- 0"

0
II

0
II

- 0"

REFERENCES 1. UFSAR. Section 6.2

2. UFSAR. Section 9.4
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Containment Spray System
B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Containment Spray System

BASES

BACKGROUND The Containment Spray System provides containment atmosphere
cooling to limit post accident pressure and temperature in
containment to less than the design values. Reduction of
containment pressure and the iodine removal capability of
the spray reduce the release of fission product
radioactivity from-containment to the envi ronment, in the
event of a Design Basis Accident (DBA), to within limits.
The Containment Spray System is designed to the requirementsof 10 CFR 50, Appendix A, GDC 38, "Containment Heat
Removal," GDC 39, "Inspection of Containment Heat Removal
Systems," GDC 40, "Testing of Containment Heat Removal
Systems," GDC 41, "Containment Atmosphere Cleanup," GDC 42,
"Inspection of Containment Atmosphere Cleanup Systems," and
GDC 43, "Testing of Containment Atmosphere Cleanup Systems"
(Ref. 1).

The Containment Spray System is an Engineered Safety Feature
(ESF) System. It is designed to ensure that the heat
removal capability required during the post accident period
can be attained.

The Containment Spray System consists of two separate trains
of equal capacity, each capable of meeting the design bases.
Each train includes a containment spray pump. a shutdown
cooling heat exchanger, spray headers, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The
Refueling Water Tank (RWT) supplies borated water to the
containment spray during the injection phase of operation.
In the recirculation mode of operation, containment spray
pump suction is transferred from the RWT to the containment
sump(s).

The Containment Spray System provides a spray of cold
borated water into the upper regions of containment to
reduce containment pressure and temperature, to provide
hydrogen mixing, and to reduce the concentration of fission
products in the containment atmosphere during a DBA. The
RWT solution temperature is an important factor in
determining the heat removal capability of the Containment
Spray System during the injection phase. In both the

(continued)
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Containment Spray System
8 3.6.6

BASES

BACKGROUND
(continued)

injection phase and the recirculation mode of'peration,
heat is removed from the spray water by the shutdown cooling
heat exchangers. Each train of the Containment Spray System
provides adequate spray coverage to meet 100K of the system
design requirements for containment heat removal and 100X of
the iodine removal design bases.

The Containment Spray System is actuated either
automatically by a containment High-High pressur e signal or
manually. An automatic actuation starts the two Containment
Spray System pumps. opens the containment spray header
isolation valves and begins the injection phase. A manual
actuation of the Containment Spray System is available on
the main control board to begin the same sequence. The
injection phase continues until an RWT level Low signal is
received. The Low level for the RWT generates a
recirculation actuation signal that aligns valves from the
containment spray pump suction to the containment sump. The
Containment Spray System in recirculation mode maintains an
equi librium temperature between the containment atmosphere
and the recirculated sump water. Operation of the
Containment Spray System in the recirculation mode is
controlled by the operator in accordance with the emergency
operating procedures.

Hydrogen mixing within the containment is accomplished by
the Containment Spray System and the containment internal
structure design, which permits convective mixing and

revents entrapment. The Containment Spray System prevents
ocalized accumulations of hydrogen.

The Containment Spray System reduces the potential for
breach of containment due to a hydrogen oxygen reaction by
providing a uniformly mixed post accident containment
atmosphere, thereby minimizing the potential for local
hydrogen burns due to a local pocket of hydrogen above the
flammable concentration and giving the operator the
capability of preventing the occurrence of a bulk hydrogen
burn inside containment per 10 CFR 50.44, "Standards for
Combustible Gas Control Systems in Light- Water-Cooled
Reactors" (Ref. 7), and 10 CFR 50, GDC 41. "Containment
Atmosphere Cleanup" (Ref. 1).

(continued)
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Containment Spray System
B 3.6.6

BASES

BACKGROUND
(continued)

The Containment Spray System accelerates the air mixing
process between the upper dome space of the containment
atmosphere during LOCA operations. It also prevents any hot
spot air pockets during the containment cooling mode and
avoids any hydrogen concentration in pocket areas.

APPLICABLE
SAFETY ANALYSES

The Containment Spray System limits the temperature and
pressure that could be experienced following a DBA. The
Containment Spray System is required to be capable of
reducing containment pressure to 1/2 the peak pressure
within 24 hours following a DBA. The limiting DBAs
considered relative to containment temperature and pressure
are the Loss Of Coolant Accident (LOCA) and the Main Steam
Line Break (MSLB). The DBA LOCA and MSLB are analyzed using
computer codes designed to predict the resultant containment
pressure and temperature transients. No DBAs are assumed to
occur simultaneously or consecutively. The postulated DBAs
are analyzed with regard to containment ESF systems.
assuming the loss of one ESF bus, which is the worst case
single active failure. resulting in one train of the
Containment Spray System being rendered inoperable.

The analysis and evaluation show that under the worst case
scenario, the highest peak containment pressure is 52.0 psig
(experienced during a LOCA). The analysis shows that the
peak containment vapor temperature is 398.5'F (experienced
during a MSLB). Both results are within the design. (See
the Bases for Specifications 3.6.4, "Containment Pressure,"
and 3.6.5. "Containment Air Temperature." for a detailed
discussion.) The analyses and evaluations assume a power
level of 102K RTP, one containment spray train operating,
and initial (pre-accident) conditions of 120'F and
16.7 psia. The analyses also assume a response time delayed
initiation in order to provide a conservative calculation of
peak containment pressure and temperature responses.

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation reduces the
containment pressure to -2.6 psig due to the sudden cooling
effect in the interior of the air tight containment.
Additional discussion is provided in the Bases for
Specification 3.6.4.

(continued)
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Containment Spray System
B 3.6.6

BASES

APPLICABLE
'AFETY ANALYSES

(continued)

The modeled Containment Spray System actuation from the
containment analysis is based upon a response time
associated with exceeding the containment High-High pressure
setpoint to achieve full flow through the containment spray
nozzles. The Containment Spray System total response time
of 91 seconds includes diesel generator startup (for loss of
offsite power), block loading of equipment, containment
spray pump startup, and spray line filling (Ref. 2).

The Containment Spray System mixes the containment
atmosphere to provide a uniform hydrogen concentration.
Hydrogen may accumulate in containment following a LOCA as a
result of:

a. A metal steam reaction between the zi rconium fuel rod
cladding and the reactor coolant:

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS) and the containment sump;

c. Hydrogen in the RCS at the time of the LOCA (i.e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to Containment Spray
System and Emergency Core Cooling Systems solution.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA. the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended by
Reference 8 are used to maximize the amount of hydrogen
calculated.

The Containment Spray System satisfies Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

LCO During a DBA. one containment spray train is required to
maintain the containment peak pressure and temperature below
the design limits (Ref. 5), to remove iodine from the
containment atmosphere to maintain concentrations below
those assumed in the safety analysis, and provide hydrogen
mixing. To ensure that these requirements are met. two
containment spray trains must be OPERABLE.

(continued)
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Containment Spray System
B 3.6.6

BASES

LCO
(continued)

Therefore. in the event of'n accident, the minimum
requi rements are met. assuming that the worst case single
active failure occurs.

Each Containment Spray System typically includes a spray
pump, a shutdown cooling heat exchanger, spray headers.
nozzles, valves. piping, instruments, and controls to ensure
an OPERABLE flow path capable of taking suction from the RWT
upon an ESF actuation signal and automatically transferring
suction to the containment sump.

APPLICABILITY In MODES 1, 2, and 3, and Mode 4 with RCS pressure > 385
psia, a DBA could cause a release of radioactive material to
containment and an increase in containment pressure and
temperature. requiring the operation of the containment
spray trains.

In MODE 4 with RCS pressure ( 385 psia and MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System is not required
to be OPERABLE in these MODES.

ACTIONS A.l

With one containment spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Condition, the remaining OPERABLE
spray train is adequate to perform the iodine removal,
hydrogen mixing, and containment cooling functions. The
72 hour Completion Time takes into account the redundant
heat removal capability afforded by the Containment Spray
System, reasonable time for repairs. and the low probability
of a DBA occurring during this period.

(continued)
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Containment Spray System
B 3.6.6

BASES

ACTIONS
(continued)

B.l and B2

If the inoperable containment spray train cannot be restored
to OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 4 with RCS
ressure < 385 psia within 84 hours. The allowed Completion
ime of 6 hours is reasonable. based on operating

experience, to reach MODE 3 from full power conditions in an
order ly manner and without challenging plant systems. The
extended interval to reach MODE 4 with RCS pressure < 385
psia allows additional time for the restoration of the
containment spray train and is reasonable when considering
that the driving force for a release of radioactive material
from the Reactor Coolant System is reduced in MODE 3.

C.1

With two containment spray trains inoperable. the unit is in
a condition outside the accident analysis. Therefore,
LCO 3.0.3 must be entered immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.6.6.1

Verifying the correct alignment for manual. power operated,
and automatic valves in the containment spray flow path
provides assurance that the proper flow paths will exist for
Containment Spray System operation (positioned to take
suction from the RWT on a containment spray actuation test
signal [CSASj). This SR does not apply to valves that are
locked, sealed, or otherwise secured in position since these
were verified to be in the correct position prior to being
secured. This SR also does not apply to valves that cannot
be inadvertently misaligned. such as check valves. This SR
does not require any testing or valve manipulation. Rather,it involves verifying, through a system walkdown, that those
valves outside containment and capable of potentially being
mispositioned are in the correct position.

(continued)
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Containment Spray System
8 3.6.6

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.6.2

Verifying that the containment spray header piping is full
of water to the 113 ft level minimizes the time required tofill the header. This ensures that spray flow will be
admitted to the containment atmosphere within the time frame
assumed in the containment analysis. The analyses shows
that the header may be filled with unborated water which
helps to reduce boron plate out due to evaporation. The
31 day Frequency is based on the static nature of'he fill
header and the low probability of a significant degradation
of water level in the piping occurring between
surveillances. The value of 113's an indicated value
which accounts for instrument uncertainty.

SR 3.6.6.3

Verifying that each containment spray pump's developed head
at the flow test point is greater than or equal to the
required developed head ensures that spray pump performance
has not degraded during the cycle. Flow and differential
pressure are normal tests of centrifugal pump performance
requi red by Section XI of the ASME Code (Ref. 6). Since the
containment spray pumps cannot be tested with flow through
the spray headers, they are tested on recirculation flow
(either full flow or miniflow as conditions permit). This
test is indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal performance. The Frequency of this SR is in
accordance with the Inservice Testing Program.

(continued)
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Containment Spray System
B 3.6.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.6.4 and SR 3.6.6.5 (continued)

These SRs verify that each automatic containment spray valve
actuates to its correct position and that each containment
spray pump starts upon receipt of an actual or simulated
safety injection actuation signal, recirculation actuation
signal and containment spray actuation signal as applicable.
This Surveillance is not requi red for valves that are
locked, sealed. or otherwise secured in the requiredosition under administrative controls. The 18 month
requency is based on the need to perform these.

Surveillances under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Survei llances were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillances when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is
also requi red by SR 3.5.3.5. A single surveillance may be
used to satisfy both requirements.

SR 3.6.6.6

With the containment spray inlet valves closed and the spray
header drained of any solution, low pressure air or smoke
can be blown through test connections. Performance of this
SR demonstrates that each spray nozzle is unobstructed and
provides assurance that spray coverage of the containment
during an accident is not degraded. Due to the passive
design of the nozzle, a test at 10 year intervals is
considered adequate to detect obstruction of the spray
nozzles.

(continued)
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Containment Spray System
B 3.6.6

BASES

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

2. UFSAR ~ Section 6.2.

3. UFSAR, Section 6.5.

4. UFSAR, Section 7.3.

5. UFSAR, Section 3.1.34

6. ASNE, Boiler and Pressure Vessel Code, Section XI.

7. 10 CFR 50.44.

8. Regulatory Guide 1.7, Revision 0.
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Hydrogen Recombiners
B 3.6.7

8 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Hydrogen Recombiners

BASES

BACKGROUND The function of the hydrogen recombiners is to eliminate the
potential breach of containment due to a hydrogen oxygen
reaction. Per 10 CFR 50.44, "Standards for Combustible Gas
Control Systems in Light-Water-Cooled Reactors" (Ref. 1),
and 10 CFR 50. GDC 41. "Containment Atmosphere Cleanup"
(Ref. 2), hydrogen recombiners are required to reduce the
hydrogen concentration in the containment following a Loss
Of Coolant Accident (LOCA) or Main Steam Line Break (MSLB).
The recombiners accomplish this by recombining hydrogen and
oxygen to form water vapor. The vapor remains in
containment, thus eliminating any discharge to the
environment. The hydrogen recombiners are manually
initiated since flammability limits would not be reached
until several days after a Design Basis Accident (DBA).

Two 100K capacity independent hydrogen recombiners are
shared among the three units. Each consists of controls, a
power supply, and a recombiner located in the Auxiliary
Building. Recombination is accomplished by heating a
hydrogen air mixture above 1150'F. The resulting water
vapor and discharge gases are cooled prior to discharge from
the recombiner. Air flows through the unit at 50 cfm with a
5 hp centrifugal blower in the unit providing the motive
force. A single recombiner is capable of maintaining the
hydrogen concentration in containment below the 4.0 volume
percent (v/o) flammability limit. Two recombiners are
provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate
Engineered Safety Features bus ~

APPLICABLE
SAFETY ANALYSES

The hydrogen recombiners provide for controlling the bulk
hydrogen concentration in containment to less than the lower
flammable concentration of 4.0 v/o following a DBA. This
control would prevent a containment wide hydrogen burn, thus
ensuring the pressure and temperature assumed in the
analysis are not exceeded and minimizing damage to safety

(continued)
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Hydrogen Recombiners
8 3.6.7

BASES

APPLICABLE related equipment located in containment. The limiting DBA
SAFETY ANALYSES relative to hydrogen generation is a LOCA.

(continued)
Hydrogen may accumulate within containment following a LOCA
as a result of:

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS) and the containment sump;

c. Hydrogen in the RCS at the time of the LOCA (i.e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion'f metals exposed to Containment Spray
System and Emergency Core Cooling Systems solutions.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA. the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended in
Reference 3 are used to maximize the amount of hydrogen
calculated.

The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO Two hydrogen recombiners shared among the three units must
be OPERABLE. This ensures operation of at least one
hydrogen recombine in the event of a worst case single
active failure.

Operation with at least one hydrogen recombiner ensures that
the post LOCA hydrogen concentration can be prevented from
exceeding the flammability limit.

APPLICABILITY In NODES 1 and 2, two hydrogen recombiners are required to
control the post LOCA hydrogen concentration within
containment below its flammability limit of 4.0 v/o,
assuming a worst case single failure.

(continued)
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Hydrogen Recombiners
B 3.6.7

BASES

APPLICABILITY
(continued)

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of'he limited
time in these MODES. the probability of'n accident requiring
the hydrogen recombiners is low. Therefore, the hydrogen
recombiners are not required in MODE 3 or 4.

In HOOfS 5 and 6, the probability and consequences of a LOCA,
are low. due to the pressure and temperature limitations.
Therefore, hydrogen recombiners are not requi red in these
MODES.

ACTIONS The required ACTIONS have been modified by a Note stating
that all three PVNGS Units (Units l. 2, and 3) shall
simultaneously comply with the REQUIRED ACTION(s) when the
shared portion of the hydrogen recombiner(s) is the cause of
a CONDITION. This is necessary since the three PVNGS Units
share the two hydrogen recombiners that are required by this
LCO. It will be necessary for the Control Room of the Palo
Verde Unit that discovers an inoperable shared portion of the
hydrogen recombiner(s) to notify the other two Palo Verde
Unit's Control Rooms of the inoperability.
A. 1

With one containment hydrogen recombiner inoperable, the
inoperable recombiner must be restored to OPERABLE status
within 30 days. In this condition, the remaining OPERABLE
hydrogen recombiner is adequate to perform the hydrogen
control function. The 30 day Completion Time is based on the
availability of the other hydrogen recombiner, the small
probability of a LOCA or MSLB occurring (that would generate
an amount of hydrogen that exceeds the flammability limit).
and the amount of time available after a LOCA or HSLB (should
one occur) f'r operator action to prevent hydrogen
accumulation from exceeding the flammability limit.
Required Action A. 1 has been modified by a Note stating that
the provisions of LCO 3.0.4 are not applicable. As a result.
a MODE change is allowed when one hydrogen recombiner is
inoperable. This allowance is based on the availability of
the other hydrogen recombiner, the small probability of a
LOCA or HSLB occurring (that would generate an amount of
hydrogen that exceeds the flammability limit), and the amount
of time available after a LOCA or HSLB (should one occur) for
operator action to prevent hydrogen accumulation from
exceeding the flammability limit.

(continued)
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Hydrogen Recombiners
B 3.6.7

BASES

ACTIONS
(continued)

B.l and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
capabilities must be verified by administrative means within
1 hour. The alternate hydrogen control capabilities are
provided by the Hydrogen Purge Cleanup System. The 1 hour
Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist. In
addition. the alternate hydrogen control system capability
must be verified every 12 hours thereafter to ensure its
continued availability. Both the initial verification and
all subsequent verifications may be performed as an
administrative check. by examining logs or other information
to determine the availability of the alternate hydrogen
control system. It does not mean to perform the
Survei llances needed to demonstrate OPERABILITY of the
alternate hydrogen control system. If the ability to
perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen
recombiners inoperable for up to 7 days. Seven days is a
reasonable time to allow two hydrogen recombiners to be
inoperable because the hydrogen control function is
maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in amounts
capable of exceeding the flammability limit.
C.1

If the inoperable hydrogen recombiner(s) cannot be restored
to OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status. the plant must be brought to
at least MODE 3 within 6 hours. The allowed Completion Time
of 6 hours is reasonable. based on operating experience, to
reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems.

(continued)
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Hydrogen Recombiners
B 3.6.7

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.7.1

This SR ensures that there are no physical problems that
could affect recombiner operation. A visual inspection is
sufficient to determine abnormal conditions that could cause
failures. The 6 month Frequency for this SR was developed
considering that the incidence of'ydrogen recombiners
failing the SR in the past is low.

SR 3.6.7.2

A functional test of each Hydrogen Recombiner System assures
that the recombiners remain operational. The functional
test shall include operating the recombiner including the
air blast heat exchanger fan motor and enclosed blower motor
continuously for at least 30 minutes at a temperature of
approximately 800'F reaction chamber temperature. The
frequency recommended for this surveillance in the Improved
Standard Technical Specifications (NUREG-1432, Rev. 1) is
18 months. The bases for NUREG 1432 was developed for
permanently installed hydrogen recombiners. The two
portable hydrogen recombiners at PVNGS are shared among the
three units; therefore, the 6 month frequency from the
initial licensing basis is retained for reliability
considerations.

SR 3.6.7.3

Performance of a CHANNEL CALIBRATION to include a system
functional test for each hydrogen recombiner ensures that
the recombiners are operational and can attain and sustain
the temper ature necessary for hydrogen recombination. In
particular, this SR requires 1) resistance checks of motors,
thermocouples, and heater systems, 2) testing/calibration of
all flow elements, switches, and temperature elements, and
3) operation of the recombiner to include a functional test
at 1200'F (+50'F) for at least 4 hours. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 12 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

REFERENCES 1.

2.
3.
4.

10 CFR 50.44.
10 CFR 50, Appendix A. GDC 41.

Regulatory Guide 1.7, Revision 0.

UFSAR, Section 6.2.5
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MSSVs
B 3.7.1

B 3.7 PLANT SYSTEMS

8 3.7. 1 Main Steam Safety Valves (MSSVs)

BASES

BACKGROUND The primary purpose of the MSSVs is to provide overpressure
protection for the secondary system. The MSSVs also provide
protection against overpressurizing the Reactor Coolant
Pressure Boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if
the preferred heat sink, provided by the Condenser and
Circulating Water System. is not available.
Five HSSVs are located on each of the four main steam lines,
outside containment, upstream of the main steam isolation
valves, as described in the CESSAR, Section 5.2 (Ref. 1).
The HSSV rated capacity passes the full steam flow at
102K RTP (100K + 2X for instrument error) with the valves
full open. This meets the requirements of the ASHE Code,
Section III (Ref. 2). The MSSV design includes staggered
setpoints, according to Table 3.7. 1-2, in the accompanying
LCO, so that only the number of valves needed will actuate.
Staggered setpoints reduce the potential for valve
chattering if there is insufficient steam pressure to fully
open all valves.

APPLICABLE
SAFETY ANALYSES

The design basis for the HSSVs comes from Reference 2; its
purpose is to limit secondary system pressure to ~ 110K of
design pressure when passing 100% of design steam flow.
This design basis is sufficient to cope with any Anticipated
Operational Occurrence (AOO) or accident considered in the
Design Basis Accident (DBA) and transient analysis.

The events that challenge the MSSV relieving capacity, and
thus RCS pressure. are those characterized as decreased heat
removal events, and are presented in the FSAR. Section 15.2
(Ref. 3). Of these, the full power Loss Of Condenser Vacuum
(LOCV) event is the limiting AOO. An LOCV isolates the
turbine and condenser, and terminates normal feedwater flow
to the steam generators. Before delivery of auxiliary
feedwater to the steam generators. RCS pressure reaches
~ 2742 psia. This peak pressure is ( 110K of the design
pressure of 2500 psia. but high enough to actuate the
pressurizer saf'ety valves. The maximum relieving rate
during the LOCV event is 14.5 E6 lb/hour, which is less than
the rated capacity of 16 HSSVs.

(continued)
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HSSVs
B 3.7.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)
The limiting accident for peak RCS pressure is the full
power feedwater line break (FWLB), inside containment, with
the failure of the backflow check valve in the feedwater
line from the affected steam generator. Water from the
affected steam generator is assumed to be lost through the
break with minimal additional heat transfer from the RCS.
With heat removal limited to the unaffected steam generator,
the reduced heat transfer causes an increase in RCS
temperature. and the resulting. RCS fluid expansion causes an
increase in pressure. The RCS pressure increases to
< 2843 psia, with the pressurizer safety valves providing
relief capacity. These results were found acceptable by the
NRC based on the low probability of the event. The maximum
relieving rate of the HSSVs during the FWLB event is
< 3.8 E6 lb/hour, which is less than the rated capacity of
four HSSVs.

The HSSVs satisfy Criterion 3 of'0CFR 50.36 (c)(2)(ii).

LCO This LCO requires all HSSVs to be OPERABLE in compliance
with Reference 2, even though this is not a requi rement of
the DBA analysis. This is because operation with less than
the full number of HSSVs requires limitations on allowable
THERHAL POWER (to meet Reference 2 requirements), and
adjustment to the Reactor Protection System trip setpoints.
These limitations are according to those shown in
Table 3.7. 1-1, Required Action A.2, and Required Action A.3
in the accompanying LCO. An HSSV is considered inoperableif it fails to open upon demand.

The OPERABILITY of the HSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the HSSVs is determined by periodic
surveillance testing in accordance with the Inservice.
Testing Program.

The lift settings. according to Table 3.7. 1-2 in the
accompanying LCO. correspond to ambient conditions of the
valve at nominal operating temperature and pressure.

This LCO provides assurance that the HSSVs will perform
their designed safety function to mitigate the consequences
of accidents that could result in a challenge to the RCPB.

(continued)
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HSSVs
B 3.7.1

BASES

APPLICABILITY In MODES 1. 2 and 3, a minimum of six HSSVs per steam
generator are required to be OPERABLE, according to
Table 3.7. 1-1 in the accompanying LCO, which is limiting and
bounds all lower MODES.

In MODES 4 and 5, there are no credible transients requiring
the MSSVs.

The steam generators are not normally used for heat removal
in MODES 5 and 6, and thus cannot be overpressurized: there
is no requi rement for the HSSVs to be OPERABLE in these
MODES.

ACTIONS The ACTIONS table is modified by a Note indicating that
separate Condition entry is allowed for each MSSV.

A.l and A.2

When 10 HSSVs are OPERABLE per steam generator, THERMAL
POWER is limited to 100K RTP per the Operating Licenses. and
the VOPT allowable trip setpoint is limited to 111.0X RTP
per TS Table 3.3.1-1.

An alternative to restoring inoperable MSSV(s) to OPERABLE
status is to reduce power so that the available HSSV
relieving capacity meets Code requirements for the power
level. Operation may continue provided the allowable
THERMAL POWER is equal to the product of: 1) the ratio of
the number of MSSVs available per steam generator to the
total number of HSSVs per steam generators and 2) the ratio
of the available relieving capacity to total steam flow,
multiplied by 100K.

(continued)
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MSSVs
B 3.7.1

BASES

ACTIONS A. 1 and A.2 (continued)

Allowable THERMAL POWER = (10 - N) x 109.2
10

With one or more MSSVs inoperable, the ceiling on the
variable overpower trip is reduced to an amount over the
allowable THERMAL POWER equal to the band given for this
trip, according to Table 3.7. 1-1 in the accompanying LCO.

SP = Allowable THERMAL POWER + 9.8

where:

SP = Reduced reactor trip setpoint in percent RTP.
This is a ratio of the available relieving
capacity over the total steam flow at rated
power.

10 Total number of MSSVs per steam generator.

N = Number of inoperable MSSVs on the steam generator
with the greatest number of inoperable valves.

109.2 = Ratio of MSSV relieving capacity at 110K steam
generator design pressure to calculated steam
flow rate at 100K RTP + 2X instrument uncertainty
expressed as a percentage (see text above).

9.8 = Band between the maximum THERMAL POWER and the
variable overpower trip setpoint ceiling
(Table 3.7.1-1).

The operator should limit the maximum steady state power
level to the value determined from Table 3.7. 1-1 to avoid an
inadvertent overpower trip.
The Completion Time of 12 hours for Required Action A.2 is
based on operating experience in resetting all channels of a
protective function and on the low probability of the
occurrence of a transient that could result in steam
generator overpressure during this period.

(continued)
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HSSVs
B 3.7.1

BASES

ACTIONS
(continued)

B.l and 8.2

If the HSSVs cannot be restored to OPERABLE status in the
associated Completion Time, or if one or more steam
generators have less than six HSSVs OPERABLE. the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours. and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the requi red unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.1.1

This SR verifies the OPERABILITY of the HSSVs by the
verification of each HSSV lift setpoints in accordance with
the Inservice Testing Program. The ASHE Code, Section XI
(Ref. 4), requires that safety and relief valve tests be
performed in accordance with ASME OMc (Ref. 5). According
to Reference 5, the following tests are requi red for HSSVs:

a. Visual examination;

b. Seat tightness determination;

c. Setpoint pressure determination (lift setting);

d. Compliance with owner 's seat tightness criteria; and

e. Verification of the balancing device integrity on
balanced valves.

The ASHE Standard requires that all valves be tested every
5 years, and a minimum of 20K of the valves tested every
24 months. The ASHE Code specifies the activities and
frequencies necessary to satisfy the requirements.
Table 3.7.1-2 allows a + 3I setpoint tolerance for
OPERABILITY; however, the valves are reset to + 1X during
the Sur veillance to allow for drift.

(continued)
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HSSVs
B 3.7.1

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.1.1 (continued)

This SR is modified by a Note that allows entry into, and
operation in MODE 3 prior to performing the SR. This is to
allow testing of the HSSVs at hot conditions. The HSSVs may
be either bench tested or tested in situ at hot conditions
using an assist device to simulate lift pressure. If the
HSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected to ambient conditions of the
valve at operating temperature and pressure.

REFERENCES 1. CESSAR. Section 5.2.

2. ASHE, Boiler and Pressure Vessel Code, Section III,
Article NC-7000, Class 2 Components.

3. UFSAR, Section 15.2.

4. ASHE, Boiler and Pressure Vessel Code, Section XI,
Article IWV-3500.

5. ASME OMc, 1994 Addenda to the ASME OM Code 1990.
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HSIVs
B 3.7.2

8 3.7 PLANT SYSTEMS

B 3.7.2 Hain Steam Isolation Valves (HSIVs)

BASES

BACKGROUND The HSIVs isolate steam flow from the secondary side of the
steam generators following a High Energy Line Break (HELB).
HSIV closure terminates flow from the unaffected (intact)
steam generator.-

One HSIV is located in each main steam line outside, but
close to, containment. The HSIVs are downstream from the
Hain Steam Safety Valves (HSSVs), atmospheric dump valves,
and auxiliary feedwater pump turbine steam supplies to

r event their being isolated from the steam generators by
SIV closure. Closing the HSIVs isolates each steam

generator from the other, and isolates the turbine, Steam
Bypass Control System. and other auxiliary steam supplies
from the steam generators.

The HSIVs close on a main steam isolation signal generated
by either low steam generator pressure, high steam generator
level or high containment pressure. The MSIVs fail closed
on loss of control or actuation power. The MSIS also
actuates the Hain Feedwater Isolation Valves (MFIVs) to
close. The HSIVs may also be actuated manually.

A description of the HSIVs is found in the FSAR,
Section 10.3 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The design basis of the HSIVs is established by the
containment analysis for the large steam line break (SLB)
inside containment, as discussed in the CESSAR, Section 6.2
(Ref. 2). It is also influenced by the accident analysis of
the SLB events presented in the UFSAR, Section 15.1.5
(Ref. 3). The design precludes the blowdown of more than
one steam generator, assuming a single active component
failure (e.g.. the failure of one MSIV to close on demand).

The limiting case for the containment analysis is the hot
zero power SLB inside containment with a loss of offsite
power following turbine trip, and failure of the HSIV on the
affected steam line to close. At zero power, the steam
generator inventory and temperature are at their maximum,

(continued)
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HSIVs
8 3.7.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

maximizing the analyzed mass and energy release to the
containment. Due to reverse flow, failure of the HSIV to
close contributes to the total release of the additional
mass and energy in the steam headers, which are downstream
of the other HSIVs. With the most reactive control element
assembly assumed stuck in the fully withdrawn position,
there is an increased possibility that the core will become
critical and return to power. The core is ultimately shut
down by the borated water injection delivered by the
Emergency Core Cooling System. Other failures considered
are the failure of an HFIV to close, and failure of an
emergency diesel generator to start.

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside containment upstream of the HSIV is limiting for
offsite dose, although a break in this short section of main
steam header has a very low probability. The large SLB
inside containment at hot zero power is the limiting case
for a post trip return to power . The analysis includes
scenarios with offsite power available and with a loss of
offsite power following turbine trip.
With offsite power available, the reactor coolant pumps
continue to circulate coolant through the steam generators,
maximizing the Reactor Coolant System (RCS) cooldown. With
a loss of offsite power, the response of mitigating systems,
such as the High Pressure Safety Injection (HPSI) pumps, is
delayed. Significant single failures considered include:
failure of a HSIV to close, failure of an emergency diesel
generator. and failure of a HPSI pump.

The HSIVs serve only a safety function and remain open
during power operation. These valves operate under the
following situations:

An HELB inside containment. In order to maximize the
mass and energy release into the containment, the
analysis assumes that the HSIV in the affected steam
line remains open. For this accident scenario, steam
is discharged into containment from both steam
generators until closure of the HSIVs in the intact
steam generator occurs. After HSIV closure. steam is
discharged into containment only from the affected
steam generator, and from the residual steam in the

(continued)
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HSIVs
B 3.7.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

main steam header downstream of the closed HSIVs in
the intact loops.

b. A break outside of containment and upstream from the
HSIVs. This scenario is not a containment
pressurization concern. The uncontrolled blowdown

of'morethan one steam generator must be prevented to
limit the potential for uncontrolled RCS cooldown and
positive reactivity addition. Closure of the HSIVs
isolates the break, and limits the blowdown to a
single steam generator.

c. A break downstream of the HSIVs. This type of break
will be isolated by the closure of the HSIVs. Events
such as increased steam flow through the turbine or
the steam bypass valves will also terminate on closure
of the HSIVs.

d. A steam generator tube rupture. For this scenario,
closure of the HSIVs isolates the affected steam
generator from the intact steam generator. In
addition to minimizing radiological releases, this
enables the operator to maintain the pressure of the
steam generator with the ruptured tube below the HSSV
setpoints. a necessary step toward isolating the flow
through the rupture.

e. The HSIVs are also utilized during other events such
as a feedwater line break. These events are less
limiting so far as HSIV OPERABILITY is concerned.

The HSIVs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).
This LCO requires that the HSIV in each of the four steam
lines be OPERABLE. The HSIVs are considered OPERABLE when
the isolation times are within limits, and they close on an
isolation actuation signal. The HSIVs have redundant
actuator trains. An HSIV is OPERABLE with one train of
hydraulics unavailable to shut the valve. Only one OPERABLE
HSIV is allowed to have an unavailable hydraulic train.

This LCO provides assurance that the HSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable
to the 10 CFR 100 (Ref. 4) limits.

PALO VERDE UNITS 1.2,3 B 3 '.2-3
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MSIVs
8 3.7.2

BASES (continued)

APPLICABILITY The MSIVs must be OPERABLE in MODE 1 and in MODES 2, 3 and 4
except when all HSIVs are closed when there is significant
mass and energy in the RCS and steam generators. When the
MSIVs are closed, they are already performing their safety
function.

In MODES 5 and 6, the steam generators do not contain much
energy because their temperature is below the boiling point
of water; therefore, the HSIVs are not requi red for
isolation of potential high energy secondary system pipe
breaks in these MODES.

ACTIONS A.1 and A.2

With one HSIV inoperable in MODE 1, time is allowed to
restore the component to OPERABLE status. Some repairs can
be made to the MSIV with the unit hot. The 4 hour
Completion Time is reasonable, considering the probability
of an accident occurring during the time period that would
require closure of the MSIVs.

The 4 hour Completion Time is consistent with that normally
allowed for containment isolation valves that isolate a
closed system penetrating containment. These valves differ
from other containment isolation valves in that the closed
system provides an additional means for containment
isolation.

(continued)
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MSIVs
B 3.7.2

BASES (continued)

ACTIONS
(continued)

B. 1

If the MSIV cannot be restored to OPERABLE within 4 hours,
the unit must be placed in a MODE in which the LCO does not
apply. To achieve this status, the unit must be placed in
MODE 2 within 6 hours and Condition C would be entered. The
Completion Time is reasonable, based on operating
experience, to reach MODE 2, and close the HSIVs in an
orderly manner and without challenging unit systems.

C.l and C.2

Condition C is modified by a Note indicating that separate
Condition entry is allowed for each HSIV.

Since the MSIVs are required to be OPERABLE in MODES 2
and 3, the inoperable HSIVs may either be restored to
OPERABLE status or closed. When closed, the MSIVs are
already in the position required by the assumptions in the
safety analysis.

The 4 hour Completion Time is consistent with that allowed
in Condition A.

Inoperable MSIVs that cannot be restored to OPERABLE status
within the specified Completion Time. but are closed, must
be verified on a periodic basis to be closed. This is
necessary to ensure that the assumptions in the safety
analysis remain valid. The 7 day Completion Time is
reasonable, based on engineering judgment. MSIV status
indications available in the control room, and other
administrative controls, to ensure these valves are in the
closed position.

D.l and D.2

If the MSIVs cannot be restored to OPERABLE status, or
closed, within the associated Completion Time, the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

(continued)
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HSIVs
B 3.7.2

BASES (continued)

ACTIONS D.l and D.2 (continued)

The allowed Completion Times are reasonable, based on
operating experience, to reach the requi red unit conditions
from MODE 2 conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.2.1

This SR verifies that the closure time of each HSIV is ~ 4.6
seconds on an actual or simulated actuation signal. The
HSIV closure time is assumed in the accident and containment
analyses. This SR is normally performed upon returning the
unit to operation following a refueling outage. The MSIVs
should not be full stroke tested at power.

The Frequency for this SR is in accordance with the
Inservice Testing Program. This Frequency demonstrates the
valve closure time at least once per refueling cycle.

This test is conducted in MODE 3, with the unit at operating
temperature and pressure, as discussed in the Reference 5
exercising requirements. This SR is modified by a Note that
allows entry into and operation in MODE 3 prior to
performing the SR. This allows a delay of testing unti 1

NODE 3. in, order to establish conditions consistent with
those under which the acceptance criterion was generated.

REFERENCES 1. UFSAR, Section 10.3.

2. CESSAR, Section 6.2.

3. UFSAR. Section 15.1.5.

4. 10 CFR 100.11.

5. ASME, Boiler and Pressure Vessel Code, Section XI,
Inservice Inspection, Article IWV-3400.
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HFIVs
B 3.7.3

B 3.7 PLANT'SYSTEMS

B 3.7.3 Hain Feedwater Isolation Valves (MFIVs)

BASES

BACKGROUND The MFIVs isolate Main Feedwater (MFW) flow to the secondary
side of the steam generators following a High Energy Line
Break (HELB). Closure of the HFIVs terminates flow to both
steam generators, terminating the event for Feedwater Line
Breaks (FWLBs) occurring upstream of the MFIVs. The
consequences of events occurring in the main steam lines or
in the HFW lines downstream of the MFIVs will be mitigated
by their closure. Closure of the MFIVs effectively
terminates the addition of feedwater to an affected steam
generator, limiting the mass and energy release for Steam
Line Breaks (SLBs) or FWLBs inside containment. and reducing
the cooldown effects for SLBs.

The HFIVs isolate the nonsafety related portions from the
safety related por tion of the system. In the event of a
secondary side pipe rupture inside containment. the valves
limit the quantity of high energy fluid- that enters
containment through the break, and provide an additional

ressure boundary for the controlled addition of Auxiliary
eedwater (AFW) to the intact loop.

Two MFIVs are located on each economizer and downcomer line,
outside, but close to. containment. The downcomer HFIVs are
located upstream of the train A and B AFW injection points
so that AFW may be supplied to a steam generator following
HFIV closure. The piping volume from the downcomer MFIVs to
the steam generator must be accounted for in calculating
mass and energy releases, and refilled prior to AFW reaching
the steam generator following either an SLB or FWLB.

The MFIVs close on receipt of a Hain Steam Isolation Signal
(HSIS) generated by either low steam generator pressure,
high steam generator level, or high containment pressure.
The HSIS also actuates the Main Steam Isolation Valves
(MSIVs) to close. The HFIVs may also be actuated manually.
In addition to the HFIVs, check valves are available to
isolate the feedwater line penetrating containment, and to
ensure that the consequences of events do not exceed the
capacity of the containment heat removal systems.A
description of the HFIVs is found in the UFSAR,
Section 10.4.7 (Ref. 1).

(continued)
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HFIVs
B 3.7.3

BASES

APPLICABLE The design basis of the MFIVs is established by the
SAFETY ANALYSES analysis for the large SLB. It is also influenced by the

accident analysis for the large FWLB. Closure of the MFIVs
may also be relied on to terminate a steam break for core
response analysis and an excess feedwater flow event upon
receipt of a HSIS on high steam generator level.

Failure of an HFIV to close following an SLB, FWLB, or
excess feedwater flow event can result in additiona'1 mass
and energy to the steam generators contributing to cooldown.
This failure also results in additional mass and energy
releases following an SLB or FWLB event.

The HFIVs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO ensures that the HFIVs will isolate MFW flow to the
steam generators. Following an FWLB or SLB, these valves
will also isolate the nonsafety related portions from the
safety related portions of'he system. This LCO requires
that two HFIVs in each feedwater line be OPERABLE. The
HFIVs are considered OPERABLE when the isolation times are
within limits, and are closed on an isolation actuation

signal.'ailure

to meet the LCO requirements can result in
additional mass and energy being released to containment
following an SLB or FWLB inside containment. If an HSIS on
high steam generator level is relied on to terminate an
excess feedwater flow event, failure to meet the LCO may
result in the introduction of'ater into the main steam
lines.

(continued)
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MFIVs
8 3.7.3

BASES

APPLICABILITY The MFIVs must be OPERABLE whenever there is significant
mass and energy in the Reactor Coolant System and steam
generators. This ensures that, in the event of an HELB, a
single failure cannot result in the blowdown of more than
one steam generator.

In MODES 1, 2, 3. and 4, the MFIVs are required to be
OPERABLE. except when they are closed or isolated by a
closed power operated valve. in order to limit the amount of
available fluid that could be added to containment in the
case of' secondary system pipe break inside containment.

'henthe valves are closed or isolated by a closed power
operated valve, they are already performing their saf'ety
function.

In MODES 5 and 6, steam generator energy is low. Therefore,
the MFIVs are not requi red.

ACTIONS The ACTIONS table is modified by a Note indicating that
separ ate Condition entry is allowed for each penetration
flow path.

A.l and A.2

With one MFIV inoperable. action must be taken to close or
isolate the inoperable valves within 72 hours. When these
valves are closed or isolated. they are performing their
required safety function (e.g., to isolate the line).

The 72 hour Completion Time takes into account the
redundancy afforded by the remaining OPERABLE valves, and
the low probability of an event occur ring during this time
period that would requi re isolation of the MFW flow paths.

Inoperable MFIVs that are closed to comply with Required
Action A. 1 must be verified on a periodic basis to be
closed. This is necessary to ensure that the assumptions in
the safety analysis remain valid. The seven day completion
time is responsible, based on engineering judgement, MFIV
status indications available in the control room, and other
administrative controls, to ensure these valves are in the
closed position.

(continued)
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MFIVs
8 3.7.3

BASES

ACTIONS B.l and B.2

If more than one MFIV in the same flow path cannot be
restored to OPERABLE status, then there may be no 'system to
operate automatically and perform the required safety
function. Under these conditions, valves in each flow path
must be restored to OPERABLE status, closed, or the flow
path isolated within 8 hours. This action returns the
system to the condition where at least one valve in each
flow path is perf'orming the requi red safety function. The
8 hour Completion Time-is reasonable to close an MFIV or
otherwise isolate the affected flow path.

Inoperable MFIVs that cannot be restored to OPERABLE status
within the Completion Time, but are closed or isolated, must
be verified on a periodic basis that they are closed or
isolated. This is necessary to ensure that the assumptions
in the safety analysis remain valid. The 7 day Completion
Time is reasonable, based on engineering judgment, in view
of valve status indications available in the control room,
and other administrative controls to ensure that these
valves are closed or isolated.

C. 1 and C.2

If the MFIVs cannot be restored to OPERABLE status, closed,
or isolated in the associated Completion Time, the unit must
be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

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

(continued)
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HFIVs
B 3.7.3

BASES

SURVEILLANCE
REQUIREHENTS

SR 3.7.3.1

This SR ensures the actuation of each HFIV is ~ 9.6 seconds
on an actual or simulated actuation signal. The HFIV
closure time is assumed in the accident and containment
analyses. This Surveillance is normally performed upon
returning the unit to operation following a ref'ueling
outage. The HFIVs should not be full stroke tested at
power.

The-Frequency is in accordance with the Inservice Testing
Program. The Frequency for valve closure time is based on
the refueling cycle. Operating experience has shown that
these components usually pass the SR when performed at the
specified Frequency.

REFERENCES 1. UFSAR, Section 10.4.7.
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ADVs
8 3.7.4

B 3.7 PLANT SYSTEMS

B 3.7.4 Atmospheric Dump Valves (ADVs)

BASES

BACKGROUND The ADVs provide a safety grade method for cooling the unit
to Shutdown Cooling (SDC) System entry conditions, should
the preferred heat sink via the Steam Bypass Control System
to the condenser not be available, as discussed in the FSAR,
Section 10.3 (Ref. 1). This is done in conjunction with the
Auxiliary Feedwater System providing cooling water from the
Condensate Storage Tank (CST). The ADVs may also be
required to meet the design cooldown rate during a normal
cooldown.

Four ADV lines are provided. Each ADV line consists of one
ADV and an associated block valve. One ADV line per steam
generator is required to meet the assumptions in the safety
analyses. The ADV block valves are not required to be
closed in the event of a stuck open ADV.

The ADVs are equipped with pneumatic controllers to permit
control of'he cooldown rate.

The ADVs are provided with a pressurized gas supply of
bottled nitrogen that, on a loss of pressure in the normal
instrument air supply, automatically supplies nitrogen to
operate the ADVs. The nitrogen supply is sized to provide
sufficient pressurized gas to operate the ADVs for the time
required for RCS cooldown to the SDC System entry
conditions.

A description of the ADVs is found in Reference 1. The ADVs
require both DC sources and class AC instrument power to be
considered OPERABLE. In addition. hand wheels are provided
for local manual operation.

(continued)
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ADVs
B 3.7.4

BASES

APPLICABLE
SAFETY ANALYSES

The design basis of the ADVs is established by the
capability to cool the unit to SDC System entry conditions.
A cooldown rate of 75'F per hour is obtainable by one or
both steam generators. This design is adequate to cool the
unit to SDC System entry conditions with only one ADV and
one steam generator. utilizing the cooling water supply
available in the CST.

In the accident analysis presented in the UFSAR. the ADVs
are assumed to be used by, the operator to cool down the unit
to SDC System entry conditions for accidents accompanied by
a loss of offsite power. Prior to the operator action, the
Main Steam Safety Valves (MSSVs) are used to maintain steam
generator pressure and temperature at the MSSV setpoint.
This is typically 30 minutes following the initiation of an
event. (This may be less for a Steam Generator Tube Rupture
(SGTR) event.) The limiting events are those that render
one steam generator unavailable for RCS heat removal, with a
coincident loss of offsite power; this results from a
turbine trip. Typical initiating events falling into this
category are a main steam line break upstream of the main
steam isolation valves. a feedwater line break. and an SGTR
event (although the ADVs on the affected steam generator maystill be available following a SGTR event).

The ADVs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO One ADV line is required to be OPERABLE on each steam
generator to conduct a unit cooldown following an event in
which one steam generator becomes unavailable. Failure to
meet the LCO can result in the inability to cool the unit to
SDC System entry conditions following an event in which the
condenser is unavailable for use with the Steam Bypass
Control System.

An ADV is considered OPERABLE when it is capable of
providing a controlled relief of the main steam flow, and is
capable of fully opening and closing on demand.

(continued)
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ADVs
8 3.7.4

BASES

APPLICABILITY In MODES 1. 2. and 3, and in MODE 4. when steam generator is
being relied upon for heat removal, the ADVs are required to
be OPERABLE.

In MODES 5 and 6. an SGTR is not a credible event.

ACTIONS A.1

Required Action A. 1 is modified by a Note indicating that
LCO 3.0.4 does not apply.

With one required ADV line inoperable, action must be taken
to restore the OPERABLE status within 72 hours. The 72 hour
Completion Time takes into account the availability of, a
nonsafety grade backup in the Steam Bypass Control System
and MSSVs.

B.1

With two required ADV lines inoperable (one in each steam
generator). action must be taken to restore one of the ADV
lines to OPERABLE status. As the block valve can be closed
to isolate an ADV. some repairs may be possible with the
unit at power. The 24 hour Completion Time is reasonable to
repair inoperable ADV lines. based on the availability of
the Steam Bypass Control System and MSSVs, and the low
probability of an event occurring during this period that
requires the ADV lines.

(continued)
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ADVs
B 3.7.4

BASES

ACTIONS C.l and C.2

If the ADV lines cannot be restored to OPERABLE status
within the associated Completion Time. the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4, without reliance on
the steam generator for heat removal, within 24 hours. The
allowed Completion Times are reasonable. based on oper ating
experience, to reach the requi red unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.4.1

To perform a controlled cooldown of the RCS, the ADVs must
be able to be opened and throttled through their full range.
This SR ensures the ADVs are tested through a full control
cycle at least once per fuel cycle. Performance of
inservice testing or use of an ADV during a unit cooldown
may satisfy this requirement. Operating experience has
shown that these components usually pass the SR when
performed at the 18 month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

REFERENCES 1. UFSAR, Section 10.3.
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AFW System
B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 Auxiliary Feedwater (AFW) System

BASES

BACKGROUND The AFW System automatically supplies feedwater to the steam
generators to remove decay heat from the Reactor Coolant
System upon the loss of normal feedwater supply. The AFW

umps take suction through separate and independent suction
ines from the Condensate Storage Tank (CST) (LCO 3.7.6.

"Condensate Storage Tank (CST)") and pump to the steam
generator secondary side via the main feedwater (HFW)
piping. The discharge piping from the two essential AFW
pumps is cross connected outside containment. The AFW lines
then penetrate containment and connect to the downcomer
piping. The non-essential AFW pump discharge piping splits
with a line connecting with each downcomer line outside
containment. The steam generators function as a heat sink
for core decay heat. The heat load is dissipated by
releasing steam to the atmosphere from the steam generators
via the Hain Steam Safety Valves (HSSVs) (LCO 3.7. 1, "Main
Steam Safety Valves (MSSVs)") or Atmospheric Dump Valves
(ADVs) (LCO 3.7.4, "Atmospheric Dump Valves (ADVs)"). If
the main condenser is available. steam may be released via
the steam bypass valves and recirculated to the CST.

The AFW System consists of one essential motor driven AFW
pump, one non-essential motor driven AFW pump, and one
essential steam turbine driven pump configured into three
trains. Each essential pump provides 100K of AFW flow
capacity to the steam generators as assumed in the accident
analysis. The non-essential pump is not capable of
roviding 100K capacity with the recirc line open. All
hree pumps are equipped with independent recirculation

lines to prevent pump operation against a closed system.

The essential motor driven AFW pump is powered from an
independent Class 1E power supply, and has the capability to
be realigned from the control room to feed either steam
generator. The non-essential motor driven AFW pump is
powered from a Class 1E power supply and can be aligned to
feed either steam generator . This pump is manually
activated.

One essential pump provides sufficient flow to remove decay
heat and cool the unit to Shutdown Cooling (SDC) System
entry conditions.

(continued)
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AFW System
B 3.7.5

BASES

BACKGROUND
(continued) The steam turbine driven AFW pump receives steam from either

main steam header upstream of the main steam isolation valve
(NSIV). Each of the steam feed lines is capable of
supplying 100K of the requirements of the turbine driven AFW
pump. The turbine driven AFW pump is capable of feeding
either steam generator, with DC powered control valves
actuated to the appropriate steam generator by the Auxiliary
Feedwater Actuation Signal (AFAS).

The non-essential AFW. train supplies feedwater to the steam
generators during normal unit startup, shutdown, and hot
standby conditions.

For the normal plant conditions stated above, the non-
essential AFW train is designed to supply sufficient water
to the steam generator(s) to remove decay heat with steam
generator pressure at no load conditions (( 1170 psia).
Subsequently, the non-essential AFW train supplies
sufficient water to cool the unit to SDC entry conditions.

The AFW System actuates automatically on low steam generator
level by the AFAS as described in LCO 3.3.5, "Engineered
Safety Feature Actuation System (ESFAS) Instrumentation."
The AFAS logic is designed to feed either or both steam
generators with low levels, but will isolate the AFW System
from a steam generator having a significantly lower steam
pressure than the other steam generator. The AFAS
automatically actuates the AFW turbine driven pump and
associated DC operated valves and controls when requi red. to
ensure an adequate feedwater supply to the steam generators.
DC operated valves are provided for each AFW line to control
the AFW flow to each steam generator.

The AFW System is discussed in the FSAR, Section 10.4.9
(Ref. 1).

APPLICABLE
SAFETY ANALYSES

The AFW System mitigates the consequences of any event with
a loss of normal feedwater.

(continued)
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AFW System
B 3.7.5

BASES

APPLICABLE
SAFETY ANALYSES The design basis of the essential AFW trains is to supply

water to the steam generator to remove decay heat and other
residual heat, by delivering at least the minimum requiredflow rate to the steam generators at pressures corresponding
to 1270 psia at the entrance to the steam generators.

The limiting Design Basis Accidents (DBAs) and transients
for the AFW System are as follows:

a. Feedwater Line Break (FWLB): and

b. Main Steam Line Break (MSLB).

c. Station Blackout

In addition. the minimum available AFW flow and system
characteristics are serious considerations in the analysis
of a small break loss of coolant accident.

The AFW System design is such that it can perform its
function following an FWLB between the MFW isolation valve
and containment, combined with a loss of offsite power
following turbine trip, and a single active failure of the
steam turbine driven AFW pump. In such a case, the AFAS
logic might not detect the affected steam generator if the
backflow check valve to the affected MFW header worked
properly. The non-essential motor driven AFW pump, if
started manually. would deliver to the broken down comer
header at the pump runout flow until the problem was
detected, and flow was terminated by the operator .

Sufficient flow would be delivered to the intact steam
generator by the essential motor driven AFW pump.

The AFW System satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

(continued)
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AFW System
8 3.7.5

BASES

LCO This LCO requires that three AFW trains be OPERABLE to
ensure that the AFW System will perform the design safety
function to mitigate the consequences of accidents that
could result in overpressurization of the reactor coolant
pressure boundary. Two essential and one non-essential AFW
pumps. in two diverse trains, ensure availability of
residual heat removal capability for all events accompanied
by a loss of offsite power and a single fai lure. This is
accomplished by powering the essential motor driven AFW pump
from an emergency bus. The non-essential motor driven AFW
pump can be manually loaded on its emergency bus.

The third AFW pump is powered by a diverse means, a steam
driven turbine supplied with steam from a source not
isolated by the closure of the MSIVs.

The AFW System is considered to be OPERABLE when the
components and flow paths requi red to provide AFW flow to
the steam generators are OPERABLE. This requires that the
two motor driven AFW pumps be OPERABLE in two diver se paths,
each capable of supplying AFW to either steam generator.
The turbine driven AFW pump shall be OPERABLE with redundant
steam supplies from each of'he two main steam lines
upstream of the MSIVs and capable of supplying AFW flow to
either of the two steam generators. The piping, valves,
instrumentation, and controls i n the requi red flow paths
shall also be OPERABLE.

Although the operability of the non-essential motor driven
AFW pump is important from a risk persepctive, this pump is
not credited in the PVNGS Accident Analyses.

The LCO is modified by a Note indicating that only one AFW
train, which includes a motor driven pump, is requi red to be
OPERABLE in MODE 4. This is because of reduced heat removal
requirements. the short period of time in MODE 4 during
which AFW is required, and the insufficient steam supply
available in MODE 4 to power the turbine driven AFW pump.

(continued)
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AFW System
B 3.7.5

BASES

APPLICABILITY In MODES 1, 2, and 3. the AFW System is required to be
OPERABLE and to function in the event that the MFW System is
lost. In addition, the AFW System is required to supply
enough makeup water to replace steam generator secondary
inventory, lost as the unit cools to MODE 4 conditions.

In MODE 4. the AFW System may be used for heat removal via
the steam generator.

In MODES 5 and 6, the steam generators are not normally used
for decay heat removal, and the AFW System is not required.

ACTIONS A.1

If one of the two steam supplies to the turbine driven AFW
pumps is inoperable, action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time is
reasonable based on the following reasons:

a. The redundant OPERABLE steam supply to the turbine
driven AFW pump;

b. The availability of redundant OPERABLE motor driven
AFW pumps; and

c. The low probability of an event requi ring the
inoperable steam supply to the turbine driven AFW

pump.

The second Completion Time for Required Action A. 1
establishes a limit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and
10 days dictates that both Completion Times apply
simultaneously, and the more restrictive must be met.

(continued)
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AFW System
B 3.7.5

BASES

ACTIONS
(continued) B.l

With one of the requi red AFW trains (pump or flow path)
inoperable, action must be taken to restore OPERABLE status
within 72 hours. This Condition includes the loss of two
steam supply lines to the turbine driven AFW pump. The
72 hour Completion Time is reasonable, based on the
redundant capabilities afforded by the AFW System, the time
needed for repairs, and the low probability of a DBA event
occurring during this period. Two AFW pumps and flow paths
remain to supply feedwater to the steam generators. The
second Completion Time for Required Action B. 1 establishes a
limit on the maximum time allowed f'r any combination of
Conditions to be inoperable during any continuous failure to
meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and 8 are
entered concurrently. The AND connector between 72 hours
and 10 days dict'ates that both Completion Times apply
simultaneously, and the more restrictive must be met.

C.l and C.2

When either Required Action A. 1 or B. 1 cannot be completed
within the required Completion Time, or if two AFW trains
are inoperable in MODES 1, 2, and 3, the unit must be placed
in a MODE in which the LCO does not apply. To achieve this
status. the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 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.

In MODE 4, with two AFW trains inoperable. operation is
allowed to continue because only one motor driven AFW pump
(either the essential or the non-essential pump) is required
in accordance with the Note that modifies the LCO. Althoughit is not required, the unit may continue to cool down and
start the SDC.

(continued)
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AFW System
B 3.7.5

BASES

ACTIONS
(continued) D.1

Required Action D.1 is modified by a Note indicating that
all required MODE changes or power reductions are suspended
until one AFW train is restored to OPERABLE status.
Completion Times are also suspended at the time the
conditions is entered. The Completion Time is resumed with
the time remaining when the Condition was entered upon
restoration of one AFW train to OPERABLE status.

With all three AFW trains inoperable in MODES 1, 2, and 3,
the unit is in a seriously degraded condition with no TS
related means for conducting a cooldown, and only limited
means for conducting a cooldown with nonsafety grade
equipment. In such a condition. the unit should not be
perturbed by any action, including a power change, that
might result in a trip. The seriousness of this condition
requires that action be started immediately to restore one
AFW train to OPERABLE status. LCO 3.0.3 is not applicable.
as it could force the unit into a less safe condition.

E.1

Required Action E.1 is modified by a Note indicating that
all required MODE changes or power reductions are suspended
until one AFW train is restored to OPERABLE status.
Completion Times are also suspended at the time the
Condition is entered. The Completion Time is resumed with
the time remaining when the Condition was entered upon
restoration of one AFW train to OPERABLE status.

With one AFW train inoperable, action must be taken to
immediately restore the inoperable train to OPERABLE status
or to immediately verify, by administrative means. the
OPERABILITY of a second train. LCO 3.0 ' is not applicable,
as it could force the unit into a less safe condition.

In NODE 4. either the reactor coolant pumps or the SDC loops
can be used to provide forced circulation as discussed in
LCO 3.4.6. "RCS Loops —MODE 4."

(continued)
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AFW System
B 3.7.5

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.5.1

Verifying the correct alignment for manual, power oper ated,
and automatic valves in the AFM water and steam supply flow
paths provides assurance that the proper flow paths exist
for AFM operation. This SR does not apply to valves that
are locked, sealed, or otherwise secured in position. since
these valves are verified to be in the correct position
prior to locking. sealing, or securing. This SR also does
not apply to valves that cannot be inadvertently misaligned,
such as check valves. This Surveillance does not require
any testing or valve manipulations; rather, it involves
verification that those valves capable of potentially being
mispositioned are in the correct position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.5.2

Verifying that each AFW pump's developed head at the flow
test point is greater than or equal to the requi red
developed head ensures that AFW pump performance has not
degraded during the cycle. Flow and differential head are
normal tests of pump performance required by Section XI of
the ASNE Code (Ref.2). Because it is undesirable to
introduce cold AFM into the steam generators while they are
operating, this testing may be performed on recirculation
flow. This test confirms one point on the pump design curve
and can be indicative of overall performance. Such
inservice tests confirm component OPERABILITY. trend
performance, and detect incipient failures by indicating
abnormal performance. Performance of inservice testing,
discussed in the ASHE Code, Section XI (Ref. 2), at 3 month
intervals satisfies this requirement.

This SR is modified by a Note indicating that the SR should
be deferred until suitable test conditions are established.
Normal operating pressure is established in the steam
generators when RCS temperature reaches 532'F, this
corresponds to a P„, of 900 psia. This deferral is required
because there is an insufficient steam pressure to perform
the test.

(continued)
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AFW System
B 3.7.5

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.7.5.3

This SR ensures that AFW can be delivered to the appropriate
steam generator, in the event of any accident or transient
that generates an AFAS signal, by demonstrating that each
automatic valve in the flow path actuates to its correct
osition on an actual or simulated actuation signal. This
urvei llance is not required for valves that are locked,

sealed. or otherwise secured in the required position under
administrative controls. This SR is not required for the
non-essential train since there are no automatic valves
which receive an AFAS. 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 acceptable,
based on the design reliability and operating experience of
the equipment.

This SR is modified by a Note indicating that the SR should
be deferred until suitable test conditions have been
established. Normal operating pressure is established in
the steam generators when RCS temperature reaches 532 F,
this corresponds to a P„, of 900 psia. This deferral is
required because there is an insufficient steam pressure to
perform the test.
Also, this SR is modified by a Note that states the SR is
not required in MODE 4. In MODE 4. the required AFW train
is already align'ed and operating.

SR 3.7.5.4
This SR ensures that the essential AFW pumps will start in
the event of any accident or transient that generates an
AFAS signal by demonstrating that each essential AFW pump
starts automatically on an actual or simulated 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 acceptable,
based on the design reliability and operating experience of
the equipment.

The non-essential AFW pump does not automatically activate
and is not subject to this SR.,

(continued)
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AFW System
B 3.7.5

BASES

SURVEILLANCE
REQUIREMENTS

(continued) SR 3.7.5.4 (continued)

This SR is modified by two Notes. Note 1 indicates that the
SR be deferred until suitable test conditions are
established. Normal operating pressure is established in
the steam generators when RCS temperature reaches 532 F,
this corresponds to a P„, of 900 psia. This deferral is
required because there Vs insufficient steam pressure to
perform the test. Note 2 states that the SR is not
required in MODE 4. In MODE 4, the required pump is already
operating and the autostart function is not required.

SR 3.7.5.5

This SR ensures that the AFW System is properly aligned by
verifying the flow path from each essential AFW pump to each
steam generator prior to entering MODE 2 operation, after
30 days in MODE 5 or 6. OPERABILITY of essential AFW flow
paths must be verified before sufficient core heat is
gener ated that would requi re the operation of the AFW System
during a subsequent shutdown. The Frequency is reasonable.
based on engineering judgment. and administrative controls
to ensure that flow paths remain OPERABLE.

To further ensure AFW System alignment, the OPERABILITY of
the essential AFW flow paths is verified following extended
outages to determine that no misalignment of valves has
occurred. This SR ensures that the flow path from the CST
to the steam generators is properly aligned by requiring a
verification of minimum flow capacity of'50 gpm at
1270 psia at the entrance to the steam generators. (This SR
is not required for the non-essential AFW pump since it is
normally used for startup and shutdown.)

REFERENCES 1. UFSAR, Section 10.4.9.

2. ASME. Boiler and Pressure Vessel Code. Section XI,
Inservice Inspection, Article IWV-3400.
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CST
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST)

BASES

BACKGROUND The CST provides a safety grade source of water to the steam
generators for removing decay and sensible heat from the
Reactor Coolant System (RCS). The CST is the primary source
of water for the Auxiliary Feedwater (AFW) System
(LCO 3.7.5, "Auxiliary Feedwater (AFW) System" ). The steam
produced is released to the atmosphere by the Main Steam
Safety Valves (MSSVs) or the atmospheric dump valves.

When the main steam isolation valves are open, the preferred
means of heat removal is to discharge steam to the condenser
by the nonsafety grade path of the steam bypass control
valves. The condensed steam is returned to the CST by the
condensate pump draw-off. This has the advantage of
conserving condensate while minimizing releases to the
environment.

Because the CST is a principal component in removing
residual heat from the RCS. it is designed to withstand
earthquakes and other natural phenomena. The CST is
designed to Seismic Category I requirements to ensure
availability of the feedwater supply. Feedwater is also
available from the Reactor Makeup Water Tank (RMWT).

A description of the CST is found in the UFSAR,
Section 9.2.6 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The CST provides cooling water to remove decay heat and to
cool down the unit following all events in the accident
analysis. discussed in the UFSAR, Chapters 6 and 15 (Refs. 2
and 3, respectively). For anticipated operational
occurrences and accidents which do not affect the
OPERABILITY of the steam generators. the CST has sufficient
volume to maintain the plant for 8 hours at MODE 3, followed
by a cooldown to shutdown cooling (SDC) entry conditions at
the design cooldown rate.

(continued)
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CST
B 3.7.6

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The limiting event for the condensate volume is the large
feedwater line break with a coincident loss of offsite
power . Single failures that also affect this event include
the following:

a. The failure of the diesel generator powering the motor
driven AFW pump (requiring additional steam to drive
the remaining AFW pump turbine); and

b. The failure of the steam driven AFW pump (requiring a
longer time for cooldown using only one motor driven
AFW pump).

These are not usually the limiting failures in terms of
consequences for these events.

A nonlimiting event considered in CST inventory
determinations is a break either in the main feedwater, or
essential AFW line near where the two join. This break has
the potential for dumping condensate unti 1 terminated by
operator action. as the Auxiliary Feedwater Actuation System
would not detect a difference in pressure between the steam
generators for this break location. This loss of condensate
inventory is partially compensated by the retaining of steam
generator inventory. A break in the non-essential AFW line
could have similar consequences on CST level but is not
controlled by AFAS. Actuation requi red operator action.
The CST satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO To satisfy accident analysis assumptions, the CST must
contain sufficient cooling water to remove decay heat for 4
hours following a reactor trip from 102'TP, and then cool
down the RCS to SDC entry conditions, assuming a coincident
loss of offsite power and the most adverse single failure.
In doing this it must retain sufficient water to ensure
adequate net positive suction head for the AFW pumps during
the cooldown, as well as to account for any losses from the
steam driven AFW pump turbine. or before isolating AFW to a
broken line.

The CST level required is a usable volume of ~ 300,000
gallons, which is based on holding the unit in NODE 3 for
8 hours, followed by a cooldown to SDC entry conditions at
75'F per hour . This basis exceeds the level required by the
NRC Standard Review Plan Branch Technical Position, Reactor

(continued)
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CST
8 3.7.6

BASES

LCO
(continued)

Systems Branch 5-1 (Ref. 4).

OPERABILITY of the CST is determined by maintaining the tank
level at or above the minimum requi red level.

APPLICABILITY In MODES 1, 2. and 3, and in MODE 4, when steam generator is
being relied upon for heat removal. the CST is required to
be OPERABLE.

In MODES 5 and 6, the CST is not required because the AFW
System is not required.

ACTIONS A. 1 and A.2

If the CST level is not within the limit. the OPERABILITY of
the backup water supply (RMWT) must be verified by
administrative means within 4 hours.

OPERABILITY of the RMWT must include verification of the
OPERABILITY of flow paths from the RMWT to the AFW pumps,
and availability of 26 ft. (300.000 gal.) of water in the
RMWT. The CST level must be returned to OPERABLE status
within 7 days's the RMWT may be performing this function
in addition to its normal functions. The 4 hour Completion
Time is reasonable, based on operating experience, to verify
the OPERABILITY of the RMWT. The 7 day Completion Time is
reasonable, based on an OPERABLE RMWT being available, and
the low probability of an event requiring the use of the
water from the CST occurring during this period.

(continued)
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CST
B 3.7.6

BASES

ACTIONS
(continued)

B.l and B.2

If the CST cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status. the unit must be placed in at least MODE 3 within
6 hours. and in MODE 4, without reliance on steam generator
for heat removal, within 24 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 3.7.6.1

This SR verifies that the CST contains the required volume
of cooling water. (This level > 29.5 ft (300,000 gallons)).
The 12 hour Frequency is based on operating experience, and
the need for operator awareness of unit evolutions that may
affect the CST inventory between checks. The 12 hour
Frequency is considered adequate in view of other
indications in the control room, including alarms, to alert
the operator to abnormal CST level deviations.

REFERENCES 1. UFSAR, Section 9.2.6.

2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.

4. NRC Standard Review Plan Branch Technical Position
(BTP) RSB 5-1.
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EW System
B 3.7.7

B 3.7 PLANT SYSTEMS

B 3.7.7 Essential Cooling Water (EW) System

BASES

BACKGROUND The EW System provides a heat sink for the removal of
process and operating heat from safety related components
during a Design Basis Accident (DBA) or transient. The EW
System acts as a backup to the non-safety related Nuclear
Cooling Water System for several non-safety related loads.
The EW System serves as a barrier to the release of
radioactive byproducts between potentially radioactive
systems and the Essential Spray Pond System (ESPS), and thus
to the environment.

The EW System is arranged as two independent full capacity
cooling loops, which are normally isolated from the Nuclear
Cooling Water System. Each safety related train includes afull capacity pump. surge tank, heat exchanger, piping,
valves, chemical addition tank, and instrumentation. Each
safety related train is powered from a separate bus. The
surge tank in the system provides pump trip protective
functions to ensure sufficient net positive suction head is
available. The pump in each train is automatically started
on receipt of an ESFAS signal.

Additional information on the design and operation of the
system,. along with a list of the components served, is
presented in the UFSAR, Section 9.2.2, Reference 1, and
Section 9.2. 1, Reference 2. The principal safety related
function of the EW System is the removal of decay heat from
the reactor via the Shutdown Cooling (SDC) System heat
exchanger .

APPLICABLE
SAFETY ANALYSES

The design basis of the EW System is for one EW train in
conjunction with the ultimate heat sink and a 100K capacity
Containment Spray System to remove sufficient heat to ensure
a safe reactor shutdown coincident with a loss of of)site
power. The EW System provides a gradual reduction in the
temperature of the containment sump fluid as it is supplied
to the Reactor Coolant System (RCS) by the safety injection
pumps.

(continued)'ALO
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EW System
B 3.7.7

BASES

APPLICABLE The EW System is designed to perform its function with a
SAFETY ANALYSIS single failure of any active component, assuming a loss of

(continued) offsite power.

The EW System also functions to cool the unit from SDC entry
,conditions (T„„ < 350'F) to NODE 5 (T, , < 210'F) during
normal and post accident operations. Ne time required to
cool from 350'F to 210'F is a function of the number of EW
and SDC trains operating. One EW train is sufficient to
remove decay heat during subsequent operations with T„„< 210'F. This assumes that the worst case meteorological
conditions occur simultaneously with the maximum heat loads
on the system.

The EW System satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The EW trains are independent of each other to the degree
that each has separate controls and power supplies and the
operation of one does not depend on the other. In the event
of a DBA, one EH train is required to provide the minimum
heat removal capability assumed in the safety analysis for
the systems to which it supplies cooling water . To ensure
this requirement is met, two EH trains must be OPERABLE. At
least one EH train will operate assuming the worst single
active failure occurs coincident with the loss of offsite
power.

A EW train is considered OPERABLE when the following:

a. The associated pump and surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger and
instrumentation and controls required to perform the
safety related function are OPERABLE.

The isolation of EW from other components or systems may
render those components or systems inoperable, but does not
affect the OPERABILITY of the EW System.

(continued)

PAI0 VERDE UNITS 1.2,3 B 3.7.7-2 REVISION 0





EW System
8 3.7.7

BASES

APPLICABILITY In MODES 1. 2. 3. and 4. the EW System must be prepared to
erform its post accident safety functions. primarily RCS
eat removal by cooling the SDC heat exchanger .

In MODES 5 and 6, the OPERABILITY requirements of the EW

System are determined by the systems it supports.

Reference LCO 3.0.6 and the SFDP (Specification 5.5.15).

ACTIONS A.l

Required Action A. 1 is modified by a Note indicating the
requirement of entry into the applicable Conditions and
Required Actions of LCO 3.4.6. "RCS Loops -MODE 4," for SDC
made inoperable by EW. This note is only applicable in Mode
4. This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

With one EW train inoperable, action must be taken to
restore OPERABLE status within 72 hours. In this Condition,
the remaining OPERABLE EW train is adequate to perform the
heat removal function. The 72 hour Completion Time is based
on the redundant capabilities afforded by the OPERABLE
train, and the low probability of a DBA occurring during
this period.

B.l and B.2

If the EW train cannot be restored to OPERABLE status within
the associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours and in MODE 5 within 36 hours.

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

(continued)
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EW System
B 3.7.7

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.7.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the EW flow path provides assurance
that the proper flow paths exist for EW operation. This SR
does not apply to valves that are locked. sealed, or
otherwise secured in position, since these valves are
verified to be in the correct position prior to locking,
sealing, or securing. This SR also does not apply to valves
that cannot be inadvertently misaligned, such as check
valves. This Surveillance does not require any testing or
valve manipulation: rather, it involves verification that
those valves capable of potentially being mispositioned are
in their correct position.

This SR is modified by a Note indicating that the isolation
of the EW components or systems may render those components
inoperable but does not affect the OPERABILITY of the EW

System.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.7.2

This SR verifies proper automatic operation of the EW valves
on an actual or simu1ated actuation signal. This
Surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under
administrative controls. Operating experience has shown
that these components usually pass the Surveillance when
performed at the 18 month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

(continued)

PALO VERDE UNITS 1,2,3 B 3.7.7-4 REVISION 0



I

II

II
II,

(i I

I

I!



EW System
8 3.7.7

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.7.7.3

This SR verifies proper automatic operation of the EW pumps
on an actual or simulated actuation signal. Operating
experience has shown these components usually pass the
Surveillance when performed at the 18 month Frequency.
Therefore. the Frequency is acceptable from a reliability
standpoint.

REFERENCES l. UFSAR. Section 9.2.2.

2. UFSAR. Section 9.2. 1.
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ESPS
B 3.7.8

B 3.7 PLANT SYSTEMS

B 3.7.8 Essential Spray Pond System (ESPS)

BASES

BACKGROUND The ESPS provides a heat sink for the removal of process and
operating heat from safety related components during a
Design Basis Accident (DBA) or transient. During a normal
shutdown, the ESPS also provides this function for various
safety related components.

The ESPS consists of two separate. 100K capacity safety
r elated cooling water trains. Each train consists of one
100K capacity pump. one Essential Cooling Water (EW) heat
exchanger, piping, valves, instrumentation, and a cleanup
and Chemistry Control System. The valves are manually
aligned, and secured in position. The pumps are
automatically started upon receipt of an ESFAS signal.

Additional inf'ormation about the design and operation of the
ESPS, along with a list of the components served, is
presented in the FSAR, Section 9.2. 1 (Ref. 1). The
principal safety related function of the ESPS is the removal
of decay heat from the reactor via the EW System.

APPLICABLE
SAFETY ANALYSES

The design basis of the ESPS is for one ESPS train. in
conjunction with the EW System and a 100'apacity
containment spray system to remove sufficient heat to ensure
a safe reactor shutdown coincident with a loss of offsite
power. The ESPS is designed to perform its function with a
single fai lure of any active component, assuming the loss of
offsite power.

The ESPS, in conjunction with the EW System, also cools the
unit from shutdown cooling (SDC). as discussed in the UFSAR,
Section 5.4.7 (Ref. 3) entry conditions to NODE 5 during
normal and post accident operations. The time required for
this evolution is a function of the number of EW and SDC

System trains that are operating. One ESPS train is
sufficient to remove decay heat during subsequent operations
in NODES 5 and 6. This assumes that worst case
meteorological conditions occur simultaneously with maximum
heat loads on the system.

(continued)
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ESPS
B 3.7.8

BASES

APPLICABLE
(continued)

The ESPS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO Two ESPS trains are required to be OPERABLE to provide the
required redundancy to ensure that the system functions to
remove post accident heat loads, assuming the worst single
active failure occurs coincident with the loss of offsite
power .

An ESPS train is considered OPERABLE when:

a. The associated pump is OPERABLE; and

b. The associated piping, valves, instrumentation. heat
exchanger, and instrumentation and controls requiredto perform the safety related function are OPERABLE.

APPLICABILITY In NODES 1, 2, 3, and 4, the ESPS System is required to
support'he OPERABILITY of the equipment serviced by the
ESPS and required to be OPERABLE in these NODES.

In NODES 5 and 6, the OPERABILITY requirements of the ESPS
are determined by the systems it supports.

Reference LCO 3.0.6 and the SFDP (Specification 5.5. 15).

ACTIONS

Mith one ESPS train inoperable, action must be taken to
restore OPERABLE status within 72 hours. In this Condition,
the remaining OPERABLE ESPS train is adequate to perform the
heat removal function. However, the overall reliability is
reduced because a single failure in the ESPS train could
result in loss of ESPS function. Required Action A.1 is
modified by two Notes. The first Note indicates that the
applicable Conditions of LCO 3.8. 1, "AC Sources -Operating,"
must be entered when the inoperable ESPS train results in an
inoperable emergency diesel generator. The second Note

(continued)
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ESPS
B 3.7.8

BASES

ACTIONS A. 1 (continued)

indicates that the applicable Conditions and Required
Actions of LCO 3.4.6. "RCS Loops -MODE 4," should be enteredif an inoperable ESPS train results in an inoperable SDC
System. This note is only applicable in MODE 4. The
72 hour Completion Time is based on the redundant
capabilities afforded by the OPERABLE train. and the low
probability of a DBA occur ring during this time period.

B.1 and B.2

If the ESPS train cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

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

SURVEILLANCE
REQUIREMENTS

SR 3.7.8.1

Verifying the correct alignment for manual and power
operated, valves in the ESPS flow path ensures that the
proper flow paths exist for ESPS operation. This SR does
not apply to valves that are locked, sealed. or otherwise
secured in position, since they are verified to be in the
correct position prior to locking. sealing, or securing.
This SR also does not apply to valves that cannot be
inadvertently misaligned, such as check valves. This
Surveillance does not requi re any testing or valve
manipulation; rather, it involves verification that those
valves capable of potentially being mispositioned are in the
correct position. This SR is modified by a Note indicating
that the isolation of the ESPS components or systems may
render those components inoperable but does not necessarilyaffect the OPERABILITY of the ESPS. Although the ESPS
remains operable. the effect of isolating components on the
mechanical performance must be evaluated.

(continued)
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ESPS
B 3.7.8

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.8.1 (continued)

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.8.2

The SR verifies proper automatic operation of the ESPS pumps
on an actual or simulated actuation signal. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency.
Therefore, the Frequency is acceptable from a reliability
standpoint.

REFERENCES 1. UFSAR, Section 9.2.1.

2. UFSAR, Section 5.4.7.
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UHS
B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Ultimate Meat Sink (UHS)

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The UHS provides a heat sink for process and operating heat
from safety related components during a Design Basis
Accident (DBA) or transient. This is done utilizing the
Essential Spray Pond System (ESPS).

The UHS is the essential spray ponds as discussed in the
UFSAR, Section 9.2.5 (Ref. 1). The two principal functions
of the UHS are the dissipation of residual heat after
reactor shutdowns and dissipation of residual heat after an
accident.

The basic performance requirements are that a 26 day supply
of water be available, and that the design basis
temperatures of safety related equipment not be exceeded.

Additional information on the design and operation of the
system along with a list of components served can be found
in Reference l.
The UHS is the sink for heat removed from the reactor core
following all accidents and anticipated operational
occurrences in which the unit is cooled down and placed on
shutdown cooling. Its maximum post accident heat load
occurs 20 minutes after a design basis loss of coolant
accident (LOCA). Near this time, the unit switches from
injection to recirculation, and the containment spray system
is required to remove the core decay heat.

The operating limits are based on conservative heat transfer
analyses for the worst case LOCA. Reference 1 provides the
details of the assumptions used in the analysis. The
assumptions include: worst expected meteorological
conditions, conservative uncertainties when calculating
decay heat, and the worst case failure. The UHS is designed
in accordance with Regulatory Guide 1.27 (Ref. 2). which
requi res a 30 day supply of cooling water in the UHS. The
26 day supply contained in the two essential spray ponds
meets the intent of this requirement.

The UHS satisfies Criterion 3 of'0 CFR 50.36 (c)(2)(ii).

(continued)
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UHS
8 3.7.9

BASES

LCO The UHS is required to be OPERABLE. The UHS is considered
OPERABLE if it contains a sufficient volume of water at or
below the maximum temperature that would allow the ESPS to
operate for at least 26 days following the design basis LOCA
without the loss of net positive suction head (NPSH), and
without exceeding the maximum design temperature of the
equipment served by the ESPS. To meet this condition, the
UHS temperature should not exceed 89'F and the level of each
ESP should not fall below 12 ft usable water depth during
normal unit operation. Since the bottom 1.5 ft of the ESPS
is not usable, an actual depth of 13.5 ft provides a usable
depth of 12 ft to meet the heat loads minimum water
requirement.

APPLICABILITY In MODES 1. 2, 3, and 4. the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and
required to be OPERABLE in these MODES.

In MODES 5 and 6, OPERABILITY requirements of the UHS are
determined by the systems it supports.

Reference LCO 3.0,6 and the SFDP (Specification 5.5.15).

ACTIONS A. 1 and A.2

If the UHS is inoperable, the unit must be placed in a MODE

in which the LCO does not apply. To achieve this status,
the unit must be placed in at least MODE 3 within 6 hours
and in MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

(continued)
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UHS
8 3.7.9

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.9.1

This SR verifies adequate long term (26 days) cooling can be
maintained. The level specified also ensures sufficient
NPSH is available for operating the ESPS pumps. The 24 hour
Frequency is based on operating experience related to the
tr ending of the parameter variations during the applicable
MODES. This SR verifies that the usable water level of each
ESP is > 12 ft. A usable water depth of 12 feet r equires13'-6" of actual water depth. The implementing procedure
requires the operator to verify that the level is greater
than or equal to 13'-6" measured locally at the spray pond
or 14'ndicated in the control room using installed
instrumentation. The difference is a result of instrument
uncertainty.

SR 3.7.9.

This SR verifies that the ESPS is available to cool the EW
System to at least its maximum design temperature within the
maximum accident or normal design heat loads for 26 days
following a DBA. The 24 hour Frequency is based on
operating experience related to the trending of the
parameter variations during the applicable MODEs. This SR
verifies that the UHS water temperature is 89'F, as
indicated in the control room. This value includes
allowance for uncertainties.

REFERENCES 1. UFSAR. Section 9.2.5.

2. Regulatory Guide 1.27.

PALO VERDE UNITS1",2,3' 3.7.9-3'EVISION 0



I'

[

Q

'h
l

'l



ECW System
B 3.7.10

B 3.7 PLANT SYSTEMS

B 3.7. 10 Essential Chilled Water (EC) System

BASES

BACKGROUND The EC System provides a heat transfer system to the
ultimate heat sink for the removal of process and operating
heat from selected safety related air handling systems
during a Design Basis Accident (DBA) or transient.

The EC System is a closed loop system consisting of two
independent trains. Each 100K capacity train includes a
heat exchanger, surge tank, pump, chemical addition tank,
piping, valves. controls, and instrumentation. An
independent 100K capacity chilled water refrigeration unit
cools each train. The EC System is actuated on receipt of
an ESFAS signal and supplies chilled water to the Heating,
Ventilation. and Air Conditioning (HVAC) units in Engineered
Safety Feature (ESF) equipment areas (e.g., the main control
room, DC equipment room, AFW pump rooms, EW pump rooms and
safety injection pump rooms).

The flow path for the EC System includes the closed loop of
piping to all serviced equipment.

During normal 'operation, the normal Chilled Water System
(WC) and the normal HVAC System cools the areas served by
the EC System. The WC System and the normal HVAC System are
nonsafety grade systems. Following ESFAS actuations. the EC
System with essential HVAC units provide this cooling
function to the control room and safety grade equipment.
Additional information about the design and operation of the
system, along with a list of components served. can be found
in the UFSAR. Section 9.2.9 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The design basis of the EC System is to remove the post
accident heat load from ESF spaces following a DBA
coincident with a loss of offsite power. Each train
provides chilled water to the HVAC units at the design
temperature of 44'F. The design flowrate is 319 gpm for
Train A and 314 gpm for Train B not including flow required
for oil cooler.

(continued)
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EC System
B 3.7.10

BASES

APPLICABLE The maximum heat load in the ESF pump room area occurs
SAFETY ANALYSIS during the recirculation phase following a loss of coolant

(continued) accident. During recirculation. hot fluid from the
containment sump is supplied to the high pressure safety
injection and containment spray pumps. This heat load to
the area atmosphere must be removed by the EC System to
ensure that these pumps remain OPERABLE.

The EC satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO Two EC trains are required to be OPERABLE to provide the
required redundancy to ensure that the system functions to
remove post accident heat loads, assuming the worst single
failure.

An EC train is considered OPERABLE when:

a. The associated pump and surge tank are OPERABLE; and

b. The associated piping, valves. heat exchanger,
refrigeration unit. and instrumentation and controls
required to perform the safety related function are
OPERABLE.

The isolation of the EC from other components or systems may
render those components or systems inoperable. but does not
affect the OPERABILITY of the EC System. The OPERABILITY of
suppor ted systems is determined in accordance with LCO 3.0.6
and the SFDP.

APPLICABILITY In NODES 1, 2, 3, and 4, the EC System is required to be
OPERABLE when a LOCA or other accident would require ESF
operation.

In NODES 5 and 6, the OPERABILITY requi rements of the ECS

System are determined by the systems it supports. Reference
LCO 3.0.6 and the SFDP (Specification 5.5.15).

(continued)
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EC System
B 3.7.10

BASES

ACTIONS

If one EC train is inoperable. action must be taken to
restore OPERABLE status within 72 hours. In this condition,
one OPERABLE ECW train is adequate to perform the cooling
function. The 72 hour Completion Time is reasonable. based
on the low probability of an event occurring during this
time and the 100K capacity OPERABLE EC train.

I n B.2

If the EC train cannot be restored to OPERABLE status within
the associated Completion Time. or two EC trains are
inoperable, the unit must be placed in a MODE in which the
LCO does not apply. To achieve this status, the unit must
be placed in at least MODE 3 within 6 hours, and in MODE 5
within 36 hours. The'allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

~li 7 0

Verifying the correct alignment for manual. power operated,
and automatic valves in the EC tlow path provides assurance
that the proper flow paths exist for EC operation. This SR
does not apply to valves that are locked. sealed. or
otherwise secured in position. since they are verified to be
in the correct position prior to locking, sealing, or
securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves'his
Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those
vaTves capable of potentially being mispositioned are in the
correct position.

Tht 'Sl'ay Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation. and ensures correct valve

positions.'continued)
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EC System
B 3.7.10

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.7. 10. 2

This SR verifies proper automatic operation of the EC System
components and that the EC pumps will start in the event of
any accident or transient that generates an applicable ESFAS
signal. This SR also ensures that each automatic valve in
the flow paths actuates to its correct position on an actual
or simulated ESFAS 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 based on operating experience and
design reliability of the equipment.

REFERENCES 1. UFSAR, Section 9.2.9.
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CREFS
B 3.7.11

B 3.7 PLANT SYSTENS

B 3.7.11 Control Room Essential Filtration System (CREFS)

BASES

BACKGROUND The CREFS provides a protected environment from which
operators can control the unit following an uncontrolled
release of radioactivity.

The CREFS consists of two independent, redundant trains that
recirculate and filter the control room air . Each train
consists of a prefilter, a High Efficiency Particulate Air
(HEPA) filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodine), and a fan.
Ductwork, dampers, and instrumentation also form part of the
system. A second bank of HEPA filters follows the adsorber
section to collect carbon fines.

The CREFS is an emergency system. Upon receipt of the
actuating signal(s), normal HVAC to the control room is
isolated, and the stream of ventilation air is mixed with
outside air and recirculated through the filter trains of
the system. The prefilters remove any large particles in
the air, to prevent excessive loading of the HEPA filters
and charcoal adsorbers.

Actuation of CREFS aligns the system for recirculation of
control room air mixed with outside air through the
redundant trains of HEPA and charcoal filters. The CREFS
initiates pressurization and filtered ventilation of the air
supply to the control room.

(continued)
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CREFS
B 3 '.11

BASES

BACKGROUND

(continued) Outside air is filtered, and then added to the air being
recirculated from the control room. Pressurization of'he
control room prevents infiltration of unfiltered air from
the surrounding areas of the building.

The air entering the control room is continuously monitored
by radiation detectors. One detector output above the
setpoint will cause actuation of the CREFS.

A single train is designed to pressurize the control room'o
~0.125 inches water gauge. The CREFS operation in
maintaining the control room habitable is discussed in the
FSAR, Section 6.4 (Ref. 1).

Redundant recirculation trains provide the required
filtration. Normally open isolation dampers are arranged in
series pairs so that the failure of one damper to shut will
not result in a breach of isolation. The CREFS is designed
in accordance with Seismic Category I requirements.

The CREFS is designed to maintain the control room
environment for 30 days of continuous occupancy after a
Design Basis Accident (DBA) without exceeding a 5 rem whole
body dose or its equivalent to any part of the body.

APPLICABLE
SAFETY ANALYSES

The CREFS components are arranged in redundant safety
related venti lation trains. The location of components and
ducting within the control room envelope ensures an adequate
supply of filtered air to all areas requiring access.

The CREFS provides airborne radiological protection for the
control room operators, as demonstrated by the control room
accident dose analyses for the most limiting design basis
loss of coolant accident fission product release presented
in the UFSAR, Chapter 15 (Ref. 2).

Toxic gases are not stored or used onsite in quantities
sufficient to necessitate control room protection, as
required by Regulatory Guide 1.78 (Ref'. 1). In addition,
nearby industrial, military, and transportation facilities
present no hazard to the operation of PVNGS, and there are
no site-related design basis events due to accidents at
these facilities (Ref. 6).

(continued)
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CREFS
8 3.7.11

BASES

APPLICABLE
SAFETY ANALYSES

(continued)
The worst case single active failure of a component of the
CREFS, assuming a loss of offsite power, does not impair the
ability of the system to perform its design function.
The CREFS satisfies Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO Two independent and redundant trains of the CREFS are
required to be OPERABLE to ensure that at least one is
available, assuming that a single failure disables the other
train. Total system failure could result in a control room
operator receiving a dose in excess of 5 rem whole body or
its equivalent in the event of a large radioactive release.

The CREFS is considered OPERABLE when the individual
components necessary to control operator exposure are
OPERABLE in both trains. A CREFS train is considered
OPERABLE when the associated:

a. Fan is OPERABLE;

b. HEPA filters and charcoal adsorber are not excessively
restricting flow, and are capable of performing theirfiltration functions; and

c. Ductwork, valves, and dampers are OPERABLE, and air
circulation can be maintained.

In addition, the control room boundary must be maintained,
including the integrity of the walls, floors, ceilings,
ductwork, and access doors.

APPLICABILITY In NODES 1, 2, 3, and 4, the CREFS must be OPERABLE to limit
operator exposure during and following a DBA.

In NODES 5 and 6, the CREFS is required to cope with the
release from a rupture of a waste gas tank.

During movement of irradiated fuel assemblies, the CREFS
must be OPERABLE to cope with the release from a fuel
handling accident.

Refer to LCO 3.0.6 and the SFDP (Specification 5.5.15) to
determine OPERABILITY requirements of supporting systems.
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CREFS
B 3.7.11

BASES

ACTIONS

With one CREFS train inoperable, action must be taken to
restore OPERABLE status within 7 days. In this Condition,
the remaining OPERABLE CREFS subsystem is adequate to perform
control room radiation protection functions However, the
overall reliability is reduced because a single failure in
the OPERABLE CREFS train could result in loss of CREFS
function. The 7 day Completion Time is based on the low
probability of a DBA occur ring during this time period, and
the ability of the remaining train to provide the required
capability.
el BBB
If the inoperable CREFS cannot be restored to OPERABLE status
within the required Completion Time in MODE 1, 2, 3, or 4,
the unit must be placed in a MODE that minimizes the accident
risk. To achieve this status, the unit must be placed in at
least MODE 3 within 6 hours, and in MODE 5 within 36 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.

C1
In MODE 5 or 6, if Required Action A.l cannot be completed
within the required Completion Time, the OPERABLE CREFS train
must be iomediately placed in operation. This action ensures
that the remaining train is OPERABLE, that no failures
preventing automatic actuation will occur, and that any
active failure will be readily detected.

D.l and D.2
During movement of irradiated fuel assemblies, if required
Action A.l cannot be completed within the required Completion
time, the OPERABLE CREFS train must be started iranediately or
movement of irradiated fuel assemblies must be suspended
iranediately. The first action ensures that the remaining
train is OPERABLE, that no undetected failures preventing
system operation will occur, and that any active failure will
be readily detected. If the system is not placed in opera-
tion, this action requires suspension of the movement of
irradiated fuel assemblies in order to minimize the risk of a
release of radioactivity that might require the actuation of
CREFS. This does not preclude the movement of fuel to a safe
position.

PALO VERDE UNITS 1,2,3 8 3.7.11-4
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CREFS
B 3.7.11

BASES

ACTIONS
(continued)

E.l and E.2

When in MODES 5 and 6, or during movement of irradiated fuel
assemblies with two CREFS trains inoperable, action must be
taken irrmediately to suspend activities that could result in
a release of radioactivity that might enter the control room.
This places the unit in a condition that minimizes the
accident risk. This does not preclude the movement of fuel
to a safe position.

F 1

If both CREFS trains are inoperable in MODE 1, 2, 3, or 4,
the CREFS may not be capable of performing the intended
function and the unit is in a condition outside the accident
analyses. Therefore, LCO 3.0.3 must be entered immediately.

SURVEILLANCE
REQUIREMENTS

SR .7.11.1

Standby systems should be checked periodically to ensure that
they function properly. Since the environment and normal
operating conditions on this system are not severe, testing
each train once every month provides an adequate check on
this system.

Monthly operations for ~ 15 minutes to demonstrate the
function of the system is required. The 31 day Frequency is
based on the known reliability of the equipment, and the two
train redundancy available.

SR 3.7 11

This SR verifies that the required CREFS testing is performed
in accordance with the Ventilation Filter Testing Program
(VFTP). The CREFS filter tests are in accordance with
Regulatory Guide 1.52 (Ref. 3). The VFTP includes testing
HEPA filter performance, charcoal adsorber efficiency.
minimum system flow rate, and the physical properties of the
activated charcoal (general use and following specific
operations). Specific test frequencies and additional
information are discussed in detail in the VFTP.

PALO VERDE UNITS 1,2,3 B 3.F 11-5
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CREFS
B 3.7.11

BASES

SURVEILLANCE
REQUIREMENTS

(continued)
SR 3 7 11.3

This SR verifies each CREFS train starts and operates on an
actual or simulated actuation signal. The Frequency of'8

months is consistent with that specified in Reference 3.

R 37114
This SR verifies the integrity of the control room enclosure
and the assumed inleakage rates of potentially contaminated
air. The control room positive pressure, with respect to
potentially contaminated adjacent areas, is periodically
tested to verify proper function of the CREFS. During
operation, the CREFS is designed to pressurize the control
room a 0. 125 inches water gauge positive pressure with
respect to adjacent areas in order to prevent unfiltered
inleakage. The CREFS is designed to maintain this positive
pressure with one train at a ventilation flow rate of
~1000 cfm. The ventilation flowrate is the outside makeupair flowrate. The Frequency of 18 months on a STAGGERED TEST
BASIS is, consistent with the guidance provided in NUREG-0800,
Section 6.4 (Ref. 4).

REFERENCES l. UFSAR, Section 6.4.

2. UFSAR, Chapter 15.

3. Regulatory Guide 1.52 (Rev. 2).

4. NUREG-0800, Section 6.4, Rev. 2, July 1981.

5. UFSAR, Section 9.4.

6. UFSAR, Section 2.2
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CREATCS
B 3.7.12

B 3.7 PLANT SYSTEMS

B 3.7.12 Control Room Emergency Air Temperature Control System (CREATCS)

BASES

BACKGROUND The CREATCS provides temperature control for the control
room following isolation of the control room.

The-CREATCS consists of two independent. redundant trains
that provide cooling of'ecirculated control room air. Each
train consists of cooling coils, instrumentation. and
controls to provide for control room temperature control.
The CREATCS is a subsystem providing air temperature controlf'r the control room.

The CREATCS is an emergency system, which is part of the
Control Room Essential Filtration Sytem (CREFS). A single
train will provide the required temperature control to
maintain the control room between 70'F and 80'F. The
CREATCS operation to maintain the control room temperature
is discussed in the UFSAR, Section 9.4 (Ref. 1).

APPLICABLE
SAFETY ANALYSE

The design basis of the CREATCS is to maintain temperature
of the control room environment throughout 30 days

of'ontinuousoccupancy.

The CREATCS components are arranged in redundant safety
related trains. During emergency operation, the CREATCS
maintains the temperature between 70'F and 80'F. A single
active failure of a component of the CREATCS, assuming a
Toss of offsite power, does not impair the ability of the
system to perform its design function. Redundant detectors
and controls are provided for control room temperature
control. The CREATCS is designed in accordance with Seismic
Category I requirements. The CREATCS is capable of'emoving
sensible and latent heat loads from the control room,
considering equipment heat loads and personnel occupancy
recpirements. to ensure equipment OPERABILITY.

The CREATCS satisfies Criterion 3 of 10 CFR 50.36

(c)(2)(ii).'ALO

VERDE UNITS',:R,X B 3.7.12-1
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CREATCS
8 3.7.12

BASES (continued)

LCO Two independent and redundant trains of the CREATCS are
required to be OPERABLE to ensure that at least one is
available, assuming a single failure disables the other
train. Total system failure could result in the equipment
operating temperature exceeding limits in the event of an
accident.

The CREATCS is considered OPERABLE when the individual
components that are necessary to maintain the control room
temperature are OPERABLE in both trains. These components
include the cooling coils and associated temperature control
instrumentation. In addition, the CREATCS must be OPERABLE
to the extent that air circulation can be maintained.

APPLICABILITY In NODES 1, 2, 3, 4, 5, and 6, and during movement of
irradiated fuel assemblies, the CREATCS must be OPERABLE to
ensure that the control room temperature will not exceed
equipment OPERABILITY requirements following isolation of
the control room.

Refer to LCO 3.0.6 and the SFDP (Specification 5.5.15) to
determin the OPERABILITY requirements of suporting systems.

ACTIONS A.1

With one CREATCS train inoperable, action must be taken to
restore OPERABLE status within 30 days. In this Condition,
the remaining OPERABLE CREATCS train is adequate to maintain
the control room temperature within limits. The 30 day
Completion Time is reasonable, based on the low probability
of an event occurring requiring control room isolation,
consideration that the remaining train can provide the
required capabilities, and the alternate safety or nonsafety
related cooling means that are available.

B 1 and B 2

In NODE 1, 2, 3, or 4, when Required Action A.l cannot be
completed within the required Completion Time, the unit must
be placed in a NODE that minimizes the accident risk. To
achieve this status, the unit must be placed in at least
NODE 3 within 6 hours, and in MODE 5 within 36 hours.

(continued)
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CREATCS
B 3.7.12

BASES (continued)

ACTIONS B~ld B 2 Bl dl

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.

C.1

In MODE 5 or 6, if Required Action A.1 cannot be completed
within the required Completion Time, the OPERABLE CREATCS
train must be placed in operation iomediately. This action
ensures that the remaining train is OPERABLE, that no
failures preventing automatic actuation will occur, and that
any active failure will be readily detected.
B~ld 2

During movement of irradiated fuel assemblies, if Required
Action A. 1 cannot be completed within the Required
Completion Time, the OPERABLE CREATCS train must be started
iranediately or movement of i rradiated fuel assemblies must
be suspended irrrnediately. The first action ensures that the
remaining train is OPERABLE, that no undetected failures
preventing system operation will occur. and that any active
failure will be readily detected. If the system is not
placed in operation, this action requires suspension of the
movement of irradiated fuel assemblies in order to minimize
the risk of a release of radioactivity that might require
the actuation of CREATCS. This does not preclude the
movement of fuel to a safe position.
Bl d22
In MODE 5 or 6, or during movement of irradiated fuel
assemblies with two CREATCS trains inoperable, action must
be taken irrrnediately to suspend activities that could result
in a release of radioactivity that might require actuation
of CREATCS. This places the unit in a condition that
minimizes the accident risk. This does not preclude the
movement of fuel to a safe position.
F 1

If both CREATCS trains are inoperable in MODE 1, 2, 3, or 4,
the CREATCS may not be capable of performing the intended
function and the unit is in a condition outside the accident

, analysis. Therefore, LCO 3.0.3 must be entered iranediately.

(continued)
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CREATCS
B 3.7.12

BASES (continued)

SURVEILLANCE
REQUIREMENTS

R 712

This SR verifies that the heat removal capability of the
system is sufficient to meet design requirements. This SR
consists of a combination of testing and calculations. An
18 month Frequency is appropriate, since significant
degradation of the CREATCS is slow and is not expected over
this time period.

REFERENCES l. UFSAR, Section 9.4.

PALO VERDE UNITS 33,2,3 B 3.7.12-4 REVISION 0
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ESF PREACS
B 3.7.13

B 3.7 PLANT SYSTENS

B 3.7.13 Engineered Safety Feature (ESF) Pump Room Exhaust Air Cleanup
System (PREACS)

BASES

BACKGROUND The ESF PREACS filters air from the area of the active ESF
components during the recirculation phase of a Loss Of
Coolant Accident (LOCA).

The ESF PREACS consists of two independent and redundant
trains shared with the fuel building. Each train consists
of a heater, a prefi lter, a high efficiency particulate air
(HEPA) filter, an activated charcoal adsorber section for
removal of gaseous activity (principally iodines), and a
fan. Ductwork, dampers, and instrumentation also form part
of the system. A second bank of HEPA filters follows the
adsorber section. The downstream HEPA filter is not
credited in the accident analysis, but serves to collect
charcoal fines and to back up the upstream HEPA filter,
should it develop a leak. The system initiates filtered
ventilation of the pump rooms and lower region of the
auxiliary building following receipt of a safety injection
actuation signal.

The ESF PREACS is a standby system. The Auxiliary Building
Normal HVAC System provides normal cooling. During
emergency operations, the ESF PREACS dampers are realigned
and fans are started to initiate filtration. Upon receipt
of the actuating Engineered Safety Feature Actuation System
signal(s), normal air discharges from the ESF pump rooms are
isolated. and the stream of ventilation air discharges
through the system filter trains. The prefilters remove any
large particles in the air to prevent excessive loading of
the HEPA filters and charcoal adsorbers.

The ESF PREACS is discussed in the FSAR. Sections 6.5. 1,
9.4.2, and 15.6.5 (Refs. 1, 2, and 3, respectively). The

rimary purpose of the heaters is to maintain the relative
umidity at an acceptable level consistent with iodine

removal efficiencies, as discussed in the Regulatory
Guide 1.52 (Ref. 4).

(continued)
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ESF PREACS
B 3.7.13

BASES

APPLICABLE
SAFETY ANALYSES

The design basis of the ESF PREACS is established by the
large break LOCA. The system evaluation assumes a passive
failure of the ECCS outside containment, such as safety
injection pump seal fai lure. during the recirculation mode.
In such a case, the system limits the radioactive release to
within 10 CFR 100 limits (Ref. 5). The analysis of the
effects and consequences of a large break LOCA is presented
in Reference 3. The ESF PREACS also actuates following a
small break, LOCA. requi ring the unit to go into the
recirculation mode of long term cooling and to clean up
releases of smaller leaks. such as from valve stem packing.

The two types of system failures that are considered in the
accident analysis are complete loss of function and
excessive LEAKAGE. Either type of failure may result in a
lower efficiency of removal for any gaseous and particulate
activity released to the ESF envelope following a LOCA.

The ESF PREACS satisfies Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

<co Two independent and redundant ESF PREACS trains are requiredto be OPERABLE to ensure that at least one is available,
assuming a single fai lure disables the other train
coincident with a loss of offsite power. Total system
failure could result in the atmospheric release from the ESF
envelope exceeding the requi red limits in the event of a
Design Basis Accident (DBA).

ESF PREACS is considered OPERABLE when the individual
components necessary to maintain the ESF Pump Room
filtration are OPERABLE in both trains.

An ESF PREACS train is considered OPERABLE when its
associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow and are capable of performing their
filtration functions: and

(continued)
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ESF PREACS
B 3.7.13

BASES

LCO
(continued)

c. Heater, prefi lter. ductwork. valves, and dampers are
OPERABLE, and air circulation can be maintained.

In addition, the auxiliary building envelope below the
100 ft. elevation must be maintained. including the
integrity of the walls. floors, ceilings, ductwork,
and access doors.

APPLICABILITY In MODES 1, 2, 3. and 4, the ESF PREACS is required to be
OPERABLE consistent with the OPERABILITY requirements of the
ECCS.

In MODES 5 and 6. the ESF PREACS is not required to be
OPERABLE, since the ECCS is not required to be OPERABLE.

ACTIONS A.l

With one ESF PREACS train inoperable, action must be taken
to restore OPERABLE status within 7 days. During this time,
the remaining OPERABLE train is adequate to per form the ESF
PREACS function.

The 7 day Completion Time is appropriate because the risk
contribution is less than that for the ECCS (72 hour
Completion Time) and this system is not a direct support
system for the ECCS. The 7 day Completion Time is
reasonable, based on the low probability of a DBA occurring
during this time period, and the consideration that the
remaining train can provide the required capability.

B.1 and B.2

If the ESF PREACS train cannot be restored to OPERABLE
status within the associated Completion Time, the unit must
be in a MODE in which the LCO does not apply. To achieve
this status. the unit must be placed in at least MODE 3
within 6 hours, and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable. based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

(continued)
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ESF PREACS
B 3.7.13

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.13.1

Standby systems should be checked periodically to ensure
that they function properly. Since the environment and
normal operating conditions on this system are not severe,
testing each train once a month provides an adequate check
on this system.

Honthly operations for > 15 minutes demonstrates the
function of'he system. There is not expected to.be any
moisture buildup on the adsorbers and HEPA filters due to
the low humidity at PVNGS (Ref. 7). The 31 day Frequency is
based on the known reliability of equipment, and the two
train redundancy available.

SR 3.7. 13. 2

This SR verifies that the required ESF PREACS testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The ECCS PREACS filter tests are in
accordance with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing HEPA filter performance. charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test frequencies
and additional information are discussed in detail in the
VFTP.

SR 3.7. 13. 3

This SR verifies that each ESF PREACS train starts and
operates on an actual or simulated actuation signal. The
18 month Frequency is consistent with that specified in
Regulatory Guide 1.52 (Ref. 4).

SR 3.7.13.4
This SR verifies the integrity of the ESF envelope. The
ability of the ESF envelope to maintain a negative pressure,
with respect to potentially uncontaminated adjacent areas,
is periodically tested to verify proper function of the ESF
PREACS. During the post accident mode of operation. the ESF
PREACS is designed to maintain a slight negative pressure in
the ESF envelope with respect to adjacent areas to prevent
unfiltered LEAKAGE. For the purposes of testing, the term

(continued)
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ESF PREACS
B 3.7.13

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7. 13.4 (continued)

"measurable negative pressure" is defined as 10 times the
minimum instrument reading. The ESF PREACS is designed to
maintain this negative pressure at a flow rate of
6,000 cfm + lOX from the ESF envelope. The Frequency of
18 months is consistent with the guidance provided in the
NUREG-0800, Section 6.5.1 (Ref. 6).

This test is conducted with the tests for filter
enetration: thus, an 18 month Frequency, on a STAGGERED
EST BASIS is consistent with other filtration SRs .

REFERENCES 1. UFSAR, Section 6.5. 1.

2. UFSAR. Section 9.4.2.

3. UFSAR, Section 15.6.5.

4. Regulatory Guide 1.52 (Rev. 2).

5. 10 CFR 100.11.

6. NUREG-0800. Section 6.5.1, Rev. 2, July 1981.

7. UFSAR. Section 1.8
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Fuel Storage Pool Water Level
B 3.7.14

B 3.7 PLANT SYSTEMS

B 3.7. 14 Fuel Storage Pool Water Level

BASES

BACKGROUND The minimum water level in the fuel storage pool meets the
assumptions of iodine decontamination factors following a
fuel handling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the fuel storage pool design is
given in the UFSAR, Section 9.1.2,- Reference 1, and the .

Spent Fuel Pool Cooling and Cleanup System is given in the
UFSAR, Section 9. 1.3 (Ref. 2). The assumptions of the fuel
handling accident are given in the UFSAR, Section 15.7.4
(Ref. 3).

APPLICABLE
SAFETY ANALYSES

The minimum water level in the fuel storage pool meets the
intent of the assumptions of the fuel handling accident
described in Regulatory Guide 1.25 (Ref. 4). The resultant
2 hour thyroid dose to a person at the exclusion area
boundary is less than one-third of the 10 CFR 100 (Ref. 5)
limits.

According to Reference 4. there is 23 ft of water between
the top of the damaged fuel bundle and the fuel pool surface
for a fuel handling accident. With a 23 ft water level, the
assumptions of Reference 4 can be used directly. In
practice, this LCO preserves this assumption for the bulk of
the fuel in the storage racks. In the case of a single
bundle. dropped and lying horizontally on top of the spent
fuel racks. however, there may be ( 23 ft of water above the
top of the bundle and the surface, by the width of the
bundle. The decontamination factor for 22 ft-6 in of water
is essentially the same as that for 23 ft of water so the
intent of Regulatory Guide 1.25 is met.

The fuel storage pool water level satisfies Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

PAI 0 VERDE UNITS 1.2.3 B 3.7.14-1
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Fuel Storage Pool Water Level
8 3.7.14

BASES

LCO The specified water level preserves the assumptions of the
fuel handling accident analysis (Ref. 3). As such, it is
the minimum required for fuel storage and movement within
the fuel storage pool.

APPLICABILITY This LCO applies during movement of irradiated fuel
assemblies in the fuel storage pool since the potential for
a release of fission products exists ~

ACTIONS A. 1

Required Action A.l is modified by a Note indicating that
LCO 3.0.3 does not apply.

When the initial conditions for an accident cannot be met.
steps should be taken to preclude the accident from
occurring. When the fuel storage pool water level is lower
than the required level, the movement of irradiated fuel
assemblies in the fuel storage pool is immediately
suspended. This effectively precludes a spent fuel handling
accident from occurring. This does not preclude moving a
fuel assembly to a safe position.

If moving irradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. If moving
i rradiated fuel assemblies while in MODES 1, 2, 3. and 4,
the fuel movement is independent of reactor operations.
Therefore. in either case, inability to suspend movement of
irradiated fuel assemblies is not sufficient reason to
require a reactor shutdown.

SURVEILLANCE
REQUIREMENTS

SR 3.7.14.1

This SR verifies sufficient fuel storage pool water is
available in the event of a fuel handling accident. The
water level in the fuel storage pool must be checked
periodically., The 7 day Frequency is appropriate because

. the volume in the pool is normally stable. Water level
changes are controlled by unit procedures and are
acceptable, based on operating experience.

PALO VERDE UNITS 1,2.3 8 3.7.14-2

(continued)

REVISION 0



I

f

j

1



Fuel Storage Pool Water Level
B 3.7.14

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.7.14.1 (continued)

During refueling operations. the level in the fuel storage
pool is at equilibrium with that of the refueling canal, and
the level in the refueling canal is checked daily in
accordance with LCO 3.9.6, "Refueling Water Level-Fuel
Assemblies".

REFERENCES l. UFSAR, Section 9.1.2.

2. UFSAR, Section 9. 1.3.

3. UFSAR, Section 15.7.4.
L

4. Regulatory Guide 1.25

5. 10 CFR 100.11.

PALO VERDE UNITS 1223" 8 3.7.14-3 REVISION 0
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Fuel Storage Pool Boron Concentration
B 3.7.15

B 3.7 PLANT SYSTEMS

8 3.7. 15 Fuel Storage Pool Boron Concentration

BASES

BACKGROUND As described in LCO 3.7.17, "Spent Fuel Assembly Storage,"
fuel assemblies are stored in the spent fuel racks in
accordance with criteria based on initial enrichment and
discharge burnup. Although the water in the spent fuel pool
is normally borated to > 2150 ppm, the criteria that limit
the storage of a fuel assembly to specific rack locations is
conservatively developed without taking credit for boron.

APPLICABLE
SAFETY ANALYSES

A fuel assembly could be inadvertently loaded into a spent
fuel rack location not-allowed by LCO 3.7. 17 (e.g., an
uni rradiated fuel assembly or an insufficiently depleted
fuel assembly). Another type of postulated accident is
associated with a fuel assembly that is dropped onto the
fully loaded fuel pool storage rack or between a rack and
the pool walls. These incidents could have a positive
reactivity effect, decreasing the margin to criticality.
However, the negative reactivity effect of the soluble boron
compensates f'r the increased reactivity caused by these
postulated accident scenarios.

The concentration of dissolved boron in the fuel pool
satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO The specified concentration of dissolved boron in the fuel
pool preserves the assumptions used in the analyses of the
potential accident scenario described above. This
concentration of dissolved boron is the minimum required
concentration for fuel assembly storage and movement within
the fuel pool.

APPLICABILITY This LCO applies whenever fuel assemblies are stored in the
spent fuel pool until a complete spent fuel pool
verification has been performed fo'tlowing the last movement
of fuel assemblies in the spent fuel pool. This LCO does
not apply following the verification since the verification
would confirm that there are no misloaded fuel assemblies.

(continued)
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Fuel Storage Pool Boron Concentration
B 3.7.15

BASES

APPLICABILITY
(continued)

With no further fuel assembly movements in progress, there
is no potential for a misloaded fuel assembly or a dropped
fuel assembly.

ACTIONS A. 1 A.2.1 and A.2.2

The Required Actions are modified by a Note indicating that
LCO 3.0.3 does not apply.

When the concentration of boron in the spent fuel pool is
less than required, immediate action must be taken to
preclude an accident from happening or to mitigate the
consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement
of fuel assemblies. This does not preclude the movement of
fuel assemblies to a safe position. In addition, action
must be immediately initiated to restore boron concentration
to within limit. Alternately, immediate action to perform a
fuel storage pool verification can be initiated.

If moving fuel assemblies while in HODE 5 or 6, LCO 3.0.3
would not specify any action. If moving fuel assemblies
while in HODE 1, 2. 3, or 4, the fuel movement is
independent of reactor oper ation. Therefore. inability to
suspend movement of fuel assemblies is not sufficient reason
to require a reactor shutdown.

SURVEILLANCE
REQUIREHENTS

SR 3.7.15.1

This SR verifies that the concentration of boron in the
spent fuel pool is within the required limit. As long as
this SR is met, the analyzed incidents are fully addressed.
The 7 day Frequency is appropriate because no major
replenishment of pool water is expected to take place over a
short period of time.

REFERENCES 1., UFSAR, Section 9. 12.

2. PVNGS Operating License Amendments 82, 69 and 54 for
Units 1. 2 and 3, respectively. and associated NRC

Safety Evaluation dated September 30. 1994.
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Secondary Specific Activity
B 3.7.16

B 3.7 PLANT SYSTEHS

B 3.7. 16 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam
generator tube outleakage from the Reactor Coolant System
(RCS). Under steady state conditions. the activity is
primarily iodines with relatively short half'ives, and thus
is indication of current conditions. During transients,
I-131 spikes have been observed as well as increased
releases of some noble gases. Other fission product
isotopes, as well as activated corrosion products in lesser
amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power
operation minimizes releases to the environment because of
normal operation, anticipated operational occurrences, and
accidents.

This limit is lower than the activity value that might be
expected from a 1 gpm tube leak (LCO 3.4. 14. "RCS
Operational LEAKAGE") of primary coolant at the limit of
1.0 pCi/gm (LCO 3.4.17. "RCS Specific Activity"). The steam
line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam
generator inventory, the feedwater, and reactor coolant
LEAKAGE. Host of the iodine isotopes have short half lives
(i.e.. < 20 hours). I-131, with a half life of 8.04 days,
concentrates faster than it decays. but does not reach
equilibrium because of blowdown and other losses.

Mith the specified activity level, the resultant 2 hour
thyroid dose to a person at the Exclusion Area Boundary
(EAB) would be about ~ 42 rem should the Hain Steam Safety
Valves (HSSVs) open for the 2 hours following a trip from
full power.

Operating a unit at the allowable limits could result in a
2 hour EAB exposure of a small fraction of the 10 CFR 100
(Ref. 1) limits.

PALO VERDE UNITSl'.Z'3" B 3.7.16-1
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Secondary Specific Activity
B 3.7.16

BASES

APPLICABLE
SAFETY ANALYSES

The accident analysis of the main steam line break (HSLB),
as discussed in the UFSAR, Chapter 15 (Ref. 2), assumes the
initial secondary coolant specific activity to have a
radioactive isotope concentration of 0. 10 yCi/gm DOSE
EQUIVAI ENT I-131. This assumption is used in the analysis
for determining the radiological consequences of the
postulated accident., The accident analysis, based on this
and other assumptions, shows that the radiological
consequences of an HSLB do not exceed a small fraction of
the unit EAB limits (Ref. 1) for whole body and thyroid dose
rates.-

With the loss of offsite power, the remaining steam
generator is available for core decay heat dissipation by
venting steam to the atmosphere through HSSVs and
Atmospheric Dump Valves (ADVs). The Auxiliary Feedwater
System supplies the necessary makeup to the steam generator.
Venting continues until the reactor coolant temperature and
pressure have decreased sufficiently for the Shutdown
Cooling System to complete the cooldown.

In the evaluation of the radiological consequences of this
accident. the activity released from the steam generator
connected to the failed steam line is assumed to be released
directly to the environment. The unaffected steam generator
is assumed to discharge steam and any entrained activity,
through HSSVs and ADVs during the event.

Secondary specific activity limits satisfy Criterion 2 of
10 CFR 50.36 (c)(2)(ii).

LCO As indicated in the Applicable Safety Analyses, the specific
activity limit in the secondary coolant system of
~ 0.10 yCi/gm DOSE EQUIVALENT I-131 to limit the
radiological consequences of a Design Basis Accident (DBA)
to a small fraction of the required limit (Ref. 1).

Monitoring the specific activity of the secondary coolant
ensures that when secondary specific activity limits are
exceeded, appropriate actions are taken in a timely manner
to place the unit in an operational MODE that would minimize
the radiological consequences of a DBA.

PALO VERDE UNITS 1,2,3 B 3.7.16-2
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Secondary Specific Activity
8 3.7.16

BASES

APPLICABILITY In MODES 1. 2. 3, and 4, the limits on secondary specific
activity apply due to the potential for secondary steam
releases to the atmosphere.

In MODES 5 and 6, the steam generators are not being used
for heat removal. Both the RCS and steam generators are
depressurized. and primary to secondary LEAKAGE is minimal.
Therefore, monitoring of secondary specific activity is not
required.

ACTIONS A.l and A.2

DOSE EQUIVALENT I-131 exceeding the allowable value in the
secondary coolant. is an indication of a problem in the RCS,
and contributes to increased post accident doses. If
secondary specific activity cannot be restored to within
limits in the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.16.1

This SR ensures that the secondary specific activity is
within the limits of the accident analysis. A gamma isotope
analysis of the secondary coolant, which determines DOSE
EQUIVALENT I-131, confirms the validity of the safety
analysis assumptions as to the source terms in post accident
releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in
reactor coolant activity or LEAKAGE. The 31 day Frequency
is based on the detection of increasing trends of the level
of DOSE EQUIVALENT I-131, and allows for appropriate action
to be taken to maintain levels below the LCO limit.

PALO VERDE UNITS 1.2,3 B 3.7.16-3
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Secondary Specific Activity
8 3.7.16

BASES

REFERENCES 1. 10 CFR 100.11.

2. UFSAR, Chapter 15.
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Spent Fuel Assembly Storage
B 3.7.17

B 3.7 PLANT SYSTEHS

B 3.7. 17 Spent Fuel Assembly Storage

BASES

BACKGROUND The spent fuel storage is designed to store either new
(noni rradiated) nuclear fuel assemblies, or burned
(i rradiated) fuel assemblies in a vertical configuration
underwater. The storage pool was originally designed to
store up to 1329 fuel assemblies in a borated fuel storage
mode. The current storage configuration, which allows
credit to be taken for burnup and does not require neutron
absorbing (boraflex) storage cans, provides for a maximum
storage of 1054 fuel assemblies in a three-region
configuration. Region 1 is comprised of three 9x8 storage
racks, one 12x8 storage rack and one 9x9 storage rack. To
prevent inadvertent storage of a fuel assembly in a cell
required to be vacant, cell blocking devices are placed in
every other storage cell location to maintain a two-out-of-
four checkerboard configuration. Region 2 is comprised of
three 9x8 storage racks and one 12x8 storage rack. Cell
blocking devices in Region 2 are employed in one out of
every four storage cell locations to preclude the
possibility of an unanalyzed assembly configuration. Region
3 is comprised of six 9x8 storage racks and two 12x8 storage
racks. Since fuel assemblies may be stored in every Region
3 cell location, no cell blocking devices are installed in
Region 3. Cell blocking devices are also placed along the
Region 2 interface with Region 3 to eliminate the
possibility of an unanalyzed arrangement of assemblies. The
spent fuel storage cells are installed in parallel rows with
a nominal center-to-center spacing of 9.5 inches. This
spacing and the storage of fuel in the appropriate region
based on assembly burnup in accordance with TS Figure
3.7.17-1 is sufficient to maintain a k„of <0.95 for spent
fuel of original enrichment of up to 4. OX.

APPLICABLE
SAFETY ANALYSES

The spent fuel storage pool is designed for non-
criticality by use of adequate spacing, and the storage of
fuel in the appropriate region based on assembly burnup in
accordance with TS Figure 3.7.17-.1.

PALO VERDE UNITS 1,2.3 B 3.7.17-1
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Spent Fuel Assembly Storage
B 3.7.17

BASES

APPLICABLE
SAFETY ANALYSIS

(continued)

The analysis of the reactivity effects of fuel storage in
the spent fuel storage racks was performed by ABB-Combustion
Engineering (CE) using the two-dimensional discrete ordinates
transport theory DOT-IV computer code, with four energy group
neutron cross sections generated by the CEPAK code. These
codes have been previously used by CE for the analysis of
fuel rack reactivity and have been benchmarked against
results from numerous critical experiments. These experiments
simulate the PVNGS fuel storage racks as realistically as
possible with respect to parameters important to reactivity
such as enrichment and assembly spacing. In March 1992, the
NRC issued Information Notice 92-21 and Supplement 1
concerning discrepancies that were discovered in spent fuel
pool reactivity calculations. The discrepancies were due to
an overestimation of neutron absorption in the CEPAK .
generation of cross sections. These discrepancies were found
to exist only in regions containing a strong neutron absorber
(poison). Since neutron poison is not present. this problem
does not exist for the PVNGS racks.

The modeling of Regions 2 and 3 included several conservative
assumptions. These assumptions neglected the reactivity
effects of axial leakage, poison shims in the assemblies,
structural grids, and soluble boron in the 68'F pool water.
These assumptions tend to increase the calculated effective
multiplication factor (k(,«)) of the racks. The stored fuel
assemblies were modeled as CE 16x16 assemblies with a nominal
pitch of 0.506 inches between fuel rods, a fuel pellet
diameter of 0.33 inches, and a UO(2) density of'0.4 g/cc.

GOT-IV calculations were used to construct a curve of burnup
versus initial enrichment f'r both Regions 2 and 3 (TS Figure
5.6-1) such that all points on the curve produce a k « value
(without uncertainties or biases) of 0.93. This method of
reactivity equivalencing has been accepted by the NRC and
used for numerous other spent fuel storage pools which take
credit for burnup. The NRC criticality acceptance criterion
for fuel storage is that k,« be no greater than 0.95,
including all uncertainties at a 95K probability/95K
confidence level. Therefore, the reactivity of assemblies,
minimum monolith thickness, temperature variations, minimum
L-insert thickness, assembly enrichment. and assembly burnup
were obtained as well as a methodology uncertainty and bias.
These were applied to the nominal value of 0.93 to obtain 'a

final k,« 0.944 for the spent fuel racks. This meets the NRC
criterion of no greater than 0.95.

PALO VERDE UNKiI,Z.3', 8 3.7.17-2
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Spent Fuel Assembly Storage
B 3.7.17

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

Host abnormal storage conditions will not result in an
increase in the k « of the racks. However, it is possible
to postulate events, such as an assembly drop on top of a
rack or between a rack and the pool walls or the misloading
of an assembly, with a burnup and enrichment combination
outside of the acceptable area in TS Figure 3.7. 17-1, which
could lead to an increase in reactivity. However, for such
events, credit may be taken for the presence of 2150 ppm of
boron in the pool water required by TS 3.7. 15 since the staff
does not require the assumption of two unlikely, independent,
concurrent events to ensure protection against a criticality
accident (double contingency principle). The reduction in
k,« caused by the boron more offsets the reactivity addition
caused by credible accidents. Therefore, the staff criterion
of k,« no greater than 0.95 for any postulated accident is
met.

The criticality aspects of the spent fuel pool meet the
requirements of General Design Criterion 62 for the
prevention of criticality in fuel storage and handling.

The spent fuel pool head load calculations were based on a
full pool with 1300 fuel assemblies. The maximum number of
fuel assemblies that can be stored in the three-region
configuration is 1054 fuel assemblies. The actual loading
pattern therefore has a lower decay heat than assumed in the
calculations for a full pool.

The original licensing basis for the spent fuel pool allowed
'orspent fuel to be loaded in either a 4x4 arr ay or a

checkerboard ar ray, depending on the use of boraflex poison.
Therefore, a fuel handling accident was assumed to occur with
maximum loading of the pool. The fuel pool rack construction
precludes more than one assembly from being impacted in a
fuel handling accident. Therefore. the UFSAR analysis
conclusion regarding the worst scenario for a dropped
assembly (in which the horizontal impact of a fuel assembly
on top of the spent fuel assembly damages fuel rods in the
dropped assembly but does not impact fuel in the stored
assemblies) continued to be limiting.

The spent fuel assembly storage satisfies Criterion 2 of 10
CFR 50.36 (c)(2)(ii).

PALO VERDE UNITS 1.2,3 B 3.7.17-3
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Spent Fuel Assembly Storage
B 3.7.17

BASES

LCO The restrictions on the placement of fuel assemblies within
the spent fuel pool, according to Figure 3.7.17-1, in the
accompanying LCO, ensures that the k « of the spent fuel pool
will always remain < 0.95 assuming t5e pool to be flooded
with unborated water. The restrictions are consistent with
the criticality safety analysis performed for the spent fuel
pool according to Figure 3.7.17-1, in the accompanying LCO.
Specification 4.3.1.1 provides additional details for fuel
storage in each of the three Regions.

APPLICABILITY This LCO applies whenever any fuel assembly is stored in the
spent fuel pool.

ACTIONS A'. 1

Required Action A.1 is modified by a Note indicating that
LCO 3.0.3 does not apply.

When the configuration of fuel assemblies stored in the spent
fuel pool is not in accordance with Figure 3.7.17-1,
immediate action must be taken to make the necessary fuel
assembly movement(s) to bring the configuration into
compliance with Figure 3.7. 17-1.

If moving i rradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. If moving i rradiated
fuel assemblies while in MODE 1'. 2, 3, or 4, the fuel
movement is independent of reactor operation. Therefore. in
either case. inability to move fuel assemblies is not
sufficient reason to require a reactor shutdown.

SURVEILLANCE
REQUIREMENTS

SR 3.? .17.1

This SR verifies by administrative means that the initial
enrichment and burnup of the fuel assembly is in accordance
with Figure 3.7.17-1 in the accompanying LCO and
Specification 4.3.1.1.

PALO VERDE UNITS 1,2,3 B 3.7.17-4
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Spent Fuel Assembly Storage
8 3.7.17

BASES

REFERENCES UFSAR, Section 9.1.2.

PVNGS Operating License Amendments 82, 69. and 54 for
Units 1, 2, and 3 respectively, and associated NRC
Safety Evaluation. dated September 30, 1994.
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AC Sources -Operating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEHS

B 3.8. 1 AC Sources -Operating

BASES

BACKGROUND The unit Class 1E Electrical Power Distribution System AC
sources consist of the offsite power sources (preferred
power sources: normal and alternate(s)), and the onsite
standby power sources (Train A and Train B diesel generators
(DGs)). As required by 10 CFR 50, Appendix A, GDC 17
(Ref. 1). the design of the AC electrical power system
provides independence and redundancy to ensure an available
source of power to the Engineered Safety Features (ESF)
systems.

The onsite Class 1E AC Distribution System is divided into
redundant load groups (trains) so that the loss of any one
group does not prevent the minimum safety functions from
being performed. Each train has connections to two
preferred offsite power sources (normal and alternate) and a
single DG.

Offsite power is supplied to the unit switchyard from the
transmission network by five transmission lines. From the
switchyard. two electrically and physically separated
ci rcuits provide AC power, through ESF service transformers,
to the 4. 16 kV ESF buses. A detailed description of the
offsite power network and the circuits to the Class 1E ESF
buses is found in the updated FSAR. Chapter 8 (Ref. 2).

An offsite circuit consists of all breakers, transformers,
switches, interrupting devices, cabling, and controls
required to transmit power from the offsite transmission
network to the onsite Class lE ESF bus or buses.

Certain requi red unit loads are returned to service in a
predetermined sequence in order to prevent over loading the
transformer (NBN-X03 and NBN-X04) supplying offsite power to
the onsite Class 1E Distribution System. Within 30 seconds
after the initiating signal is received, all permanently
connected and auto-connected emergency loads needed to
recover the unit or maintain it in a safe condition are
returned to service via the automatic load sequencer.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

BACKGROUND
(continued)

The onsite standby power source for each 4. 16 Kv ESF bus is
a dedicated DG. DG-A and DG-B are dedicated to ESF
buses PBA-S03 and PBB-S04, respectively. A DG starts
automatically (in emergency mode) on a safety injection
'actuation signal (SIAS) (i.e.. low pressurizer pressure or
high containment pressure signals), auxiliary feedwater
actuation signals (AFAS-1 and AFAS-2) (e.g., low steam
generator level). or on a loss of power (an ESF bus degraded
voltage or undervoltage signal). After the DG has started,it will automatically tie to its respective bus after
offsite power is tripped as a consequence of ESF bus
underyoltage or degraded voltage. independent of or
coincident with a SIAS or AFAS signal. Following the loss
of offsite power, the sequencer sheds nonpermanent loads
from the ESF bus. When the DG is tied to the ESF bus, loads
are then sequentially connected to its respective ESF bus by
the automatic load sequencer. The sequencing logic controls
the permissive and starting signals to motor breakers to

revent overloading the DG by automatic load application.
he DGs will also start and oper ate in the standby

mode'runningunloaded) without tying to the ESF bus on a SIAS or,
AFAS.

In the event of a loss of preferred power, the ESF
electrical loads are automatically connected to the DGs in
sufficient time to provide for safe reactor shutdown and to
mitigate the consequences of a Design Basis Accident (DBA)
such as a loss of coolant accident (LOCA).

Certain required unit loads are returned to service in a
predetermined sequence in order to prevent overloading the
DG in the process. Within 40 seconds after the initiating
signal, is received, all loads needed to recover the unit or
maintain it in a safe condition are returned to service.

Ratings for Train A and Train B DGs satisfy the requirements
of Regulatory Guide 1.9 (Ref. 3). The continuous service
rating of each DG is 5500 Kw with 10K overload permissible
for up to 2 hours in any 24 hour period. The ESF loads that
are powered from the 4.16 Kv ESF buses are listed in the
updated FSAR, Chapter 8 (Ref. 2).

(continued)
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AC Sources -Oper ating
B 3.8.1

BASES

APPLICABLE
SAFETY ANALYSES

The initial conditions of DBA and transient analyses in the
updated FSAR. Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5),
assume ESF systems are OPERABLE. The AC electrical power
sources are designed to provide sufficient capacity.
capability, redundancy. and reliability to ensure the
availability of necessary power to ESF systems so that the
fuel, Reactor Coolant System (RCS), and containment design
limits are not exceeded. These limits are discussed in more
detail in the Bases for Section 3.2, Power Distribution
Limits; Section 3.4, Reactor Coolant System (RCS): and
Section 3.6,'ontainment Systems.

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
unit. This results in maintaining at least one train of the
onsite or offsite AC sources OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC
power: and

b. A worst case single failure.

The AC sources satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO Two circuits between the offsite transmission network and
the onsite Class 1E Electrical Power Distribution System and
separate and independent DGs for each train ensure
availability of the required power to shut down the reactor
and maintain it in a safe shutdown condition after an
anticipated operational occurrence (AOO) or a postulated
DBA.

Offsite circuits are those that are described in the updated
FSAR and are part of the licensing basis for the unit.

In addition. one automatic load sequencer per train must be
OPERABLE.

Each offsite circuit must be capable of maintaining rated
frequency and voltage. and accepting required loads during
an accident. while connected to the ESF buses.

(continued)

PALO VERDE UNIE.',2,3 B 3.8.1-3 REVISION 0



'



AC Sources -Operating
B 3.8.1

BASES

LCO
(continued)

The startup transformers (NAN-X01, NAN-X02, and NAN-X03)
convert the 525 Kv offsite power to the Non-Class 1E 13.8
Kv power . Each secondary winding of a startup transformer
normally provides power to one of two interconnected 13.8 Kv
intermediate buses (NAN-S05 8 NAN-S06) per unit. in such a
way that the two 13.8 Kv intermediate buses of'he same unit
receive power from two different start-up transformers
(preferred offsite sources: normal and alternate supply).
For example, Unit 1 NAN-S05's normal supply is from a NAN-
X03 secondary winding and NAN-S05's alternate supply is from
a NAN-XOl secondary winding: Unit 1 NAN-S06's normal supply
is from a NAN-X02 secondary winding and NAN-S05's alternate
supply is from a NAN-X01 secondary winding. The secondary
winding are sized to start and carry one-half of the
non-Class 1E loads of one unit and two trains of ESF loads,
one which is from another unit, during unit trips or during
star tup/shutdown operation.

The 13.8 Kv intermediate buses (NAN-S05 8 NAN-S06), in turn,
distribute power to the 4. 16 kV Class 1E buses (PBA-S03 &
PBB-S04) via a 13.8 kV bus (NAN-S03 or NAN-S04) and an ESF
transformer (NBN-X03 or NBN-X04).

Two fast bus transfer circuits are also provided to transfer
the non-Class 1E house loads fed from NAN-SOl and NAN-S02 to
13.8 kV buses NAN-S03 and NAN-S04 respectively during a
plant trip or during startup/shutdown oper ation. Prior to a
plant trip. NAN-S01 and NAN-S02 are fed from the auxiliary
transformer, and are fed from NAN-S03 and NAN-S04
respectively after the plant trip.
Each DG must be capable of starting. accelerating to rated
speed (i.e.. frequency) and voltage, and connecting to its
respective ESF bus on detection of bus undervoltage. This
will be accomplished within (<) 10 seconds. Each DG must
also be capable of accepting required loads within the
assumed loading sequence intervals, and continue to operate
until offsite power can be restored to the ESF buses. These
capabilities are requi red to be met from a variety of
initial conditions such as DG in standby condition with the
engine hot and DG in standby condition with the engine at
normal keep-warm conditions. Additional DG capabilities
must be demonstrated to meet requir'ed Survei llances (e.g.,
capability of the DG to revert to standby status on an ECCS
signal while operating in parallel test mode).

(continued)
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AC Sources -Oper ating
B 3.8.1

BASES

LCO
(continued)

Proper sequencing of loads, including tripping of
nonessential loads. is a required function.

The AC sources in one train must be separate and independent
(to the extent possible) of the AC sources in the other
train. For the DGs, separation and independence are
complete.

APPLICABILITY The AC sources and sequencers are required to be OPERABLE in
NODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

The AC power requirements for NODES 5 and 6. and during
movement of i rradiated fuel assemblies are covered in
LCO 3.8.2, "AC Sources -Shutdown."

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS A.l

To ensure a highly reliable power source remains with the
one offsite circuit inoperable, it is necessary to verify
the OPERABILITY of the remaining required offsite circuit on
a more frequent basis. Since the Required Action only
specifies "perform," a fai lure of SR 3.8. 1. 1 acceptance
criteria does not result in a Required Action not met.
However. if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable. and Condition C, for
two offsite circuits inoperable. is entered.

A,2

Required Action A.2, which only applies if the train (i.e.,
ESF bus) cannot be powered from an offsite source, is
intended to provide assurance that an event coincident with
a single fai lure of the associated DG will not result in a
complete loss of safety function of critical redundant
requi red features. These features requi re Class lE power
from PBA-S03 or PBB-S04 ESF buses to be OPERABLE, and
include: charging pumps; radiation monitors Train A RU-29
and Train B RU-30 (TS 3.3.9). Train A RU-31 and Train B RU-
145; pressurizer heaters (TS 3.4.9); ECCS (TS 3.5.3 and TS
3.5.4); containment spray (TS 3.6.6): containment isolation
valves NCA-UV-402, NCB-UV-403, WCA-UV-62. and WCB-UV-61 (TS
3.6.3); containment hydrogen monitors (TS 3.3. 10); hydrogen
recombiners (TS 3.6.7); auxiliary feedwater system (TS
3.7.5); essential cooling water system (TS 3.7.7); essential
spray pond system (TS 3.7.8); essential chilled water system
(TS 3.7. 10); control room essential filtration system (TS
3.7.11); control room emergency air temperature control
system (TS 3.7. 12); ESF pump room air exhaust cleanup system
(TS 3.7. 13); shutdown cooling subsystems (TS 3.4.6, 3.6.7,
3.6.8. and 3.4.15); and fuel building ventilation. Mode
applicability is as specified in each appropriate TS
section.

(continued) .
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AC Sources -Oper ating
B 3.8.1

BASES

ACTIONS A.2 (continued)

The Completion Time f'r Required Action A.2 is intended to
allow the operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." In this Required
Action, the Completion Time only begins on discovery that
both:

a. The train has no offsite power supplying its loads;
and

b. A required feature on the other train is inoperable.

If at any time during the existence of Condition A (one
offsite circuit inoperable) a redundant required feature
subsequently becomes inoperable. this Completion Time begins
to be tracked.

Discovering no offsite power to one train of the onsite
Class 1E Electrical Power Distribution System coincident
with one or more inoperable required support or supported
features. or both, that are associated with the other train
that has offsite power. results in starting the Completion
Times for the Required Action. Twenty-four hours from the
discovery of these events existing concurrently is
acceptable because it minimizes risk while allowing time for
restoration before subjecting the unit to transients
associated with shutdown.

The remaining OPERABLE offsite ci rcuit and DGs are adequate
to supply electrical power to Train A and Train B of'he
onsite Class 1E Distribution System. The 24 hour Completion
Time takes into account the component OPERABILITY of the
redundant counterpart to the inoperable required feature.
Additionally. the 24 hour Completion Time takes into account
the capacity and capability of the remaining AC sources. a
reasonable time for repairs, and the low probability of a
DBA occurring during this period.

A.3

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition A for a period that should not exceed

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS (continued)

72 hours. With one offsite circuit inoperable, the
reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with
attendant potential for a challenge to the unit safety
systems. In this Condition, however . the remaining OPERABLE
offsite circuit and DGs are adequate to supply electrical
power to the onsite Class 1E Distribution System.

The 72 hour*Completion Time takes into account the capacity
and capability of the remaining AC sources, a reasonable
time for repairs, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action A.3
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition A is entered while. for instance, a
DG is inoperable, and that DG is subsequently returned
OPERABLE. the LCO may already have been not met for up to
72 hours. This could lead to a total of 144 hours, since
initial failure to meet the LCO, to restore the offsite
circuit. At this time, a DG could again become inoperable,
the circuit restored OPERABLE, and an additional 72 hours
(for a total of 9 days) allowed prior to complete
restoration of the LCO. The 6 day Completion Time provides
a- Timit on the time allowed in a specified condition after
discovery of failure to meet the LCO. This limit is
considered reasonable for situations in which Conditions A
and. 8 are entered concurrently. The "AND" connector between
the 72 hour and 6 day Completion Time means that both
Completion Times apply simultaneously, and the more
restrictive Completion Time must be met.

As.fry Required Action A.2: the Completion Time allows for an
exception to the normal "time zero" for beginning the
aTlowed outage time "clock." This will result in
establishing the "time zero" at the time that the LCO was
initially not met. instead of at the time Condition A was
entered.

(continued)
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AC Sources -Oper ating
B 3.8.1

BASES

ACTIONS
(continued)

B.1

To ensure a highly reliable power source remains with an
inoperable DG, it is necessary to verify the availability of
the offsite circuits on a more frequent basis. Since the
Required Action only specifies "perform." a failure of
SR 3.8. 1. 1 acceptance criteria does not result in a Required
Action being not met. However. if an offsite circuit fails
to pass SR 3.8.1.1. it is inoperable. Upon of'fsite circuit
inoperability, additional Conditions and Required Actions
must then be entered.

B.2

Required Action B.2 is intended to provide assurance that a
loss of offsite power. during the period that a DG is
inoperable, does not result in a complete loss of safety
function of redundant requi red features. These features
require Class 1E power from PBA-S03 or PBB-S04 ESF buses to
be OPERABLE, and are identical to those specified in ACTION
A.2. Node applicability is as specified in each appropriate
TS section. Redundant required feature fai lures consist of
inoperable features associated with a train, redundant to
the train that has an inoperable DG.

The Completion Time for Required Action B.2 is intended to
allow the operator time to evaluate and repai r any
discovered inoper abilities. This Completion Time also
allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." In this Required
Action, the Completion Time only begins on discovery that
both:

a. An inoperable DG exists: and

b. A required feature on the other train is inoperable.

If at any time during the existence of this Condition (one
DG inoperable) a required feature subsequently becomes
inoperable, this Completion Time begins to be tracked.

Discovering one required DG inoperable coincident with one
or more inoperable required support or supported features,
or both, that are associated with the OPERABLE DG. results
in starting the Completion Time for the Required Action.

(continued)

PALO VERDE UNITS 1,2,3 B 3.8.1-9 REVISION 0



0

f,

fl

,t



AC Sources -Operating
B 3.8.1

BASES

ACTIONS B.2 (continued)

Four hours from the discovery of these events existing
concurrently, is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to
transients associated with shutdown.

In this Condition, the remaining OPERABLE DG and offsite
ci rcuits are adequate to supply electrical power to the
onsite Class lE Distribution System. Thus, on a component
basis, single fai lure protection for the required feature's
function may have been lost; however, function has not been
lost. The 4 hour Completion Time takes into account the
OPERABILITY of the redundant counterpart to the inoperable
requi red feature. Additionally. the 4 hour Completion Time
takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

B.3. 1 and B.3.2

Required Action B.3. 1 provides an allowance to avoid
unnecessary testing of OPERABLE DGs. If it can be
determined that the cause of the inoperable DG does not
exist on the OPERABLE DG, SR 3.8. 1.2 does not have to be
perf'ormed. If the cause of inoperability exists on the
other DG. the other DG would be declared inoperable upon
discovery and Condition E of LCO 3.8. 1 would be entered.
Once the failure is repaired, the common cause failure no
longer exists and Required Action B.3. 1 is satisfied. If
the cause of the initial inoperable DG cannot be confirmed
not to exist on the remaining DG, performance of SR 3.8. 1.2
suffice's to provide assurance of continued OPERABILITY of
that DG.

In the event the inoperable DG is restored to OPERABLE
status prior to completing either B.3. 1 or B.3.2. the
plant corrective action program will continue to evaluate
the common cause possibility. This continued evaluation,
however, is no longer under the 24 hour constr aint imposed
while in Condition B.

According to Generic Letter 84-15 (Ref. 7), 24 hours is
reasonable to confirm that the OPERABLE DG(s) is not
affected by the same problem as the inoperable DG.

(continued)
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AC Sources -Oper ating
8 3.&.1

BASES

ACTIONS
(continued)

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition 8 for a period that should not exceed
72 hours,

In Condition B. the remaining OPERABLE DG and offsite
circuits are adequate to supply electrical power to the
onsite Class 1E Distribution System. The 72 hour

Completion'ime

takes into account the capacity and capability of the
remaining AC sources. a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

The second Completion Time for Required Action 8.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition 8 is entered while, for instance, an
offsite circuit is inoperable and that circuit is
subsequently returned OPERABLE, the LCO may already have
been not met for up to 72 hours. This could lead to a total
af 144 hours, since initial failure to meet the LCO, to
restore the DG. At this time. an offsite circuit could
again become inoperable, the DG restored OPERABLE, and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time
provides a limit on time allowed in a specified condition
after discovery of fai lure to meet the LCO. This limit is
considered reasonable for situations in which Conditions A
and 8 are entered concurrently. The "AND" connector between
the 72 hour and 6 day Completion Times means that both
Completion Times apply simultaneously. and the more
restrictive Completion Time must be met.

As in Required Action 8.2, the Completion Time allows for an
exception to the normal "time zero" for beginning the
allowed time "clock." This will result in establishing the
"time zero" at the time that the LCO was initially not met.
instead. af at the time Condition 8 was entered.

(continued)
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS
(continued)

C.l and C.2

Required Action C.l, which applies when two offsite circuits
are inoperable, is intended to provide assurance that an
event with a coincident single failure will not result in a
complete loss of redundant requi red safety functions. The
Completion Time for this failure of redundant required
features is reduced to 12 hours from that allowed for one
train without offsite power (Required Action A.2). The
rationale for the reduction to 12 hours is that Regulatory
Guide 1.93 (Ref. 6) allows a Completion Time of 24 hours for
two required offsite circuits inoperable. based upon the
assumption that two complete safety trains are OPERABLE.
When a concur rent redundant required feature failure exists,
this assumption. is not the case, and a shorter Completion
Time of 12 hours is appropriate. These features are powered
from redundant AC safety trains. These features require
Class 1E power from PBA-S03 or PBB-S04 ESF buses to be
OPERABLE, and are identical to those specified in ACTION
A.2. Mode applicability is as specified in each appropriate
TS section.

The Completion Time for Required Action C.1 is intended to
allow the operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal "time zero" for
beginning the allowed outage time "clock." In this Required
Action. the Completion Time only begins on discovery that
both:

a. All required offsite circuits are inoperable; and

b. A required feature is inoperable.

If at any time during the existence of Condition C (two
offsite circuits inoperable) and a required feature becomes
inoperable, this Completion Time begins to be tracked.

According to Regulatory Guide 1.93 (Ref. 6). operation may
continue in Condition C for a period that should not exceed
24 hours. This level of degradation means that the offsite
electrical power system does not have the capability to
effect a safe shutdown and to mitigate the effects of an

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS C. 1 and C.2 (continued)

accident; however, the onsite AC sources have not been
degraded. This level of degradation generally corresponds
to a total loss of the immediately accessible offsite power
sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
that involve one or more DGs inoperable. However, two
factors tend to decrease the severity of this level of
degradation:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

b. The time required to detect and restore an unavailable
offsite power source is generally much less than that
required to detect and restore an unavailable onsite
AC source.

With both of the required offsite circuits inoperable,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a DBA or
transient. In fact, a simultaneous loss of'ffsite AC
sources, a LOCA, and a worst case single fai lure were
postulated as a part of the design basis in the safety
analysis. Thus. the 24 hour Completion Time provides a
period of time to effect restoration of one of the offsite
circuits commensurate with the importance of maintaining an
AC electrical power system capable of meeting its design
criteria.

According to Regulatory Guide 1.93 (Ref. 6), with the
available offsite AC sources. two less than required by the
LCO, operation may continue for 24 hours. If two offsite
sources are restored within 24 hours. unrestricted operation
may continue. If only one offsite source is restored within
24 hours, power operation continues in accordance with
Condition A.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS
(continued)

D.1 and D.2

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D is entered with no AC source to a
train, the Conditions and Required Actions for LCO 3.8.9,
"Distribution Systems - Operating," must be immediately
entered. This allows Condition D to provide requirements
for the loss of one offsite circuit and one DG without
regard to whether a train is de-energized. LCO 3.8.9
provides the appropriate restrictions for a de-energized
train.

According to Regulatory Guide 1.93 (Ref. 6), oper ation may
continue in Condition D for a period that should not exceed
12 hours.

In Condition D, individual redundancy is lost in both the
offsite electrical power system and the onsite AC electrical
power system. Since power system redundancy is provided by
two diverse sources of power, however, the reliability of
the power systems in this Condition may appear higher than
that in Condition C (loss of both required offsite
circuits). This difference in reliability is offset by the
susceptibility of this power system configuration to a
single bus or switching failure. The 12 hour Completion
Time takes into account the capacity and capability of the
remaining AC sources, a reasonable time for repairs, and the
low probability of a DBA occurring during this period.

(continued)
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B 3.8.1

BASES

ACTIONS
(continued)

With Train A and Train B DGs inoperable, there are no
remaining standby AC sources. Thus. with an assumed loss of
offsite electrical power, insufficient standby AC sources
are available to power the minimum required ESF functions.
Since the offsite electrical power system is the only source
of AC power for this level of degradation, the risk
associated with continued operation for a short time could
be less than that associated with an immediate controlled
shutdown (the immediate shutdown could cause grid
instability, which could result in a total loss of AC
power). Since any inadvertent generator trip could also
result in a total loss of offsite AC power, the time allowed
for continued operation is severely restricted. The intent
here is to avoid the risk associated with an immediate
controlled shutdown and to minimize the risk associated with
this level of degradation.

According to Regulatory Guide 1.93 (Ref. 6), with both DGs
inoperable, operation may continue for a period that should
not exceed 2 hours.

(continued)
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BASES

ACTIONS
(continued)

F.1 and F.2

The sequencer(s) is an essential support system to both the
offsite circuit and the DG associated with a given ESF bus.
Furthermore. the sequencer is on the primary success path
for most major AC electrically powered safety systems

owered from the associated ESF bus. Therefore, loss of an
SF bus sequencer affects every major ESF system in the load

group. The 24 hour Completion Time provides a period of
time to correct the problem commensurate with the importance
of maintaining sequencer OPERABILITY. This time period also
ensures that the probability of an accident (requi ring
sequencer OPERABILITY) occurring during periods when the
sequence is inoperable is minimal. Required Action F.2 is
intended to provide assurance that a single failure of a DG
Sequence will not result in a complete loss of safety
function of critical redundant required features.

G.l G.2.1 G.2.2.1 and G.2.2.2

To ensure adequate voltage is delivered to downstream
electrical equipment, the Electrical Distribution System
(EDS) requi res an adequate input voltage. Failure to assure
adequate input voltage, may result in double sequencing
should an accident requiring sequencer operation and a Fast
Bus Transfer (FBT) occur during the period of'ow input
voltage to the EDS.

Adequate EDS voltage is assured by maintenance of switchyard
voltage at or above 524 kV for Unit 1, and 518 kV for Units
2 and 3, when all three startup transformers are in service.
When only two startup transformers are in service, adequate
voltage is assured to all three Units by maintaining
switchyard voltage at or above 525 kV. Blocking FBT ensures
adequate EDS voltage by preventing the non-Class 1E House
Loads from depressing the Class 1E 4. 16 kV switchgear
voltage.

Action G.2.'1 applies only if switchgear breakers NAN-S03B
and NAN-S04B are open (i.e, FBT has not yet occurred). If
breakers NAN-S03B and NAN-S04B are closed (i.e.. FBT has
occurred) and the degraded voltage relays (DVRs) have not
activated. then the LCO is met, regardless of switchyard
voltage, and no action is required as the DVRs are capable

(continued)
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AC Sources -Oper ating
B 3.8.1

BASES

ACTIONS (continued)

of determining adequate voltage at the Class 1E 4. 16 kV
buses. Also. if the switchyard voltage perturbation is
less than 28.62 seconds. then the LCO is met and no action
is required as the perturbation is less than the current,
minimum time delay of the DVRs.

Starting, loading and separating the opposite train's EDG
from offsite power prevents FBT from depressing the Class 1E
4. 16 kV bus voltage. In addition, this configuration
provides offsite power to half of the House Loads to provide
forced circulation in the event of a plant trip.
Action G.2.2. 1 applies only if switchgear breakers NAN-S03B
and NAN-S04B are open (i.e, FBT has not yet occurred). If
breakers NAN-S03B and NAN-S04B are closed (i.e., FBT has
occurred) and the degraded voltage relays (DVRs) have not
activated, then the LCO is met, regardless of switchyard
voltage, and no action is requi red as the DVRs are capable
of determining adequate voltage at the Class lE 4. 16 kV
buses. Also, if the switchyard voltage perturbation is less
than 28.62 seconds. then the LCO is met and no action is
required as the perturbation is less than the current.
minimum time delay of the DVRs.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

ACTIONS
(continued)

The 72 hour completion time establishes a limit on the
maximum time allowed to restore adequate Electrical
Distribution System (EDS) input voltage. Regulatory Guide
1.93 (Ref. 6) recognizes that under certain conditions it
may be safer to continue operation at full or reduced power
for a limited time than to effect an immediate shutdown
based on the loss of some of'he required electric power
sources. Action G balances the risk of a forced, shutdown
against the risk of remaining at power with EDS input
voltage restored by blocking Fast Bus Transfer or starting,
loading. and separating EDGs from offsite power. Action
G.2. 1 maintains the availability of all four electric power
sources, however . House Loads would not be available for
forced circulation capability during plant trips. Action
G.2.2. 1 reduces the number of available electric power
sources and maintains partial forced circulation capability.

H.l and H.2

If the inoperable AC electrical power sources cannot be
restored to OPERABLE status within the required Completion
Time. 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
requi red unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

Condition I corresponds to a level of degradation in which
all redundancy in the AC electrical power supplies has been
lost. At this severely degraded level, any further losses
in the AC electrical power system will cause a loss of
function. Therefore. no additional time is justified for
continued operation. The unit is requi red by LCO '3.0.3 to
commence a controlled shutdown.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

SURVE ILLANCE
REQUIREMENTS

The AC sources are designed to permit inspection and
testing of all important areas and features. especially
those that have a standby function, in accordance with
10 CFR 50, Appendix A, GDC 18 (Ref. 8). Periodic component
tests are supplemented by extensive functional tests during
refueling outages (under simulated accident conditions).

The SR for demonstrating OPERABILITY of the DGs are based on
the recommendations of Regulatory Guide 1.9 (Ref. 3). unless
otherwise noted in the Updated FSAR Section 1.8.

The DG capabilities (star ting and loading) are required to
be met from a variety of initial conditions such as DG in
standby condition with the engine hot (SR 3.8. 1. 15) and DG
in standby condition with the engine at normal keep-warm
conditions (SR 3.8.1.2, SR 3.8.1.7 and SR 3.8. 1. 19).
Although it is expected that most DG starts will be

erformed from normal keep-warm conditions, DG starts should
e performed with the jacket water cooling and lube oil

temperatures within the lower to upper limits of DG
OPERABILITY, except as noted above. Rapid cooling of the DG
down to normal keep-warm conditions should be minimized.

The required steady state frequency range for the DG is 60
+1.2/-0.3 Hz to be consistent with the safety analysis to
provide adequate safety injection flow. In accordance with
the guidance provided in Regulatory Guide 1.9 (Ref. 3),
where steady state conditions do not exist (i.e.,
transients). the frequency range should be restored to
within + 2X of the 60 Hz nominal frequency (58.8 Hz to 61.2
Hz).

Specific MODE restraints have been footnoted where
applicable to each 18 month SR. The reason for "This
Surveillance shall not be performed in MODE 1 or 2" is that
during operation with the reactor critical, performance of
this SR could cause perturbations to the EDS that could
challenge continued steady state operation and, as a result,
unit safety systems; or that performing the SR would remove
a required DG from service. The reason for "This
Surveillance shall not be performed in MODE 1, 2, 3, or 4"
is that performing this SR would remove a required offsite
circuit from service, perturb the EDS, and challenge safety
systems.

(continued)
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B 3.8.1

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.1.1

This SR assures proper circuit continuity for the offsite AC
electrical power supply to the onsite distribution network
and indicated availability of offsite AC electrical power.
The breaker alignment verifies that each breaker is in its
correct position to ensure that distribution buses and loads
are connected to their preferred power source, and that
appropriate independence of offsite circuits is maintained.
The 7 day Frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and because its status is displayed in the control room.

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate DBAs and transients and
to maintain the unit in a safe shutdown condition.

To minimize the wear on moving parts that do not get
lubricated when the engine is not running, these SRs are
modified by a Note to indicate that all DG starts for these
Sur veillances may be preceded by an engine prelube period
and followed by a warmup period prior to loading.

For the purposes of SR 3.8. 1.2 and SR 3.8.1.7 testing, the
DGs are started from standby condition. Standby conditions
for a DG mean the diesel engine coolant and oil are being
continuously circulated and temperature is being maintained
consistent with manufacturer recommendations.

In order to reduce stress and wear on diesel engines, the DG
manufacturer recommends a modified start in which the
starting speed of DGs is limited, warmup is limited to this
lower speed, and the DGs are gradually accelerated to
synchronous speed prior to loading. This is the intent of
Note 3, which is only applicable when such modified star t
procedures are recommended by the manufacturer.

(continued)
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AC Sources -Operating
B 3.8.1

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8. 1.2 and SR 3.8.1.7 (continued)

SR 3.8. 1.7 requires that, at a 184 day Frequency. the DG
starts from standby conditions with the engine at normal
keep-warm conditions and achieves required voltage and
frequency within 10 seconds. and subsequently achieves
steady state required voltage and frequency ranges. The
10 second start requirement supports the assumptions of the
design basis LOCA analysis in the FSAR, Chapter 15 (Ref. 5).

A minimum voltage and frequency is specified rather than an
upper and a lower limit because a diesel engine acceleration
at full fuel (such as during a fast start) is likely to
"overshoot" the upper limit initially and then go through
several osci llations prior to a voltage and frequency within
the stated upper and lower bounds. The time to reach
"steady state" could exceed 10 seconds, and be cause to fail
the SR. Kowever . on an actual emergency start, the EDG
would reach minimum vol,tage and frequency in < 10 seconds at
which time it would be loaded. Application of the load will
dampen the osci llations. Therefore, only specifying the
minimum voltage and frequency (at which the EDG can accept
load) demonstrates the necessary capability of'he EDG to
satisfy safety requirements without including a potential
for failing the Surveillance.

While reaching minimum voltage and frequency in < 10 seconds
is an immediate test of OPERABILITY. the ability of the
governor and voltage regulator to achieve steady state
operation, and the time to do so are important indicators of
continued OPERABILITY. Therefore, the time to achieve
steady state voltage and frequency will be monitored as a
function of continued OPERABILITY.

The 10 second start requi rement is not applicable to
SR 3.8. 1.2 (see Note 3) when a modified start procedure as
described above is used. If a modified start is not used,
10 second start requirement of SR 3.8. 1.7 applies.

Since SR 3.8.1.7 requires a 10 second start. it is more
restrictive than SR 3.8.1.2, and it may be performed in lieu
of SR 3.8. 1.2. This is the intent of Note 1 of SR 3.8. 1.2.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.8. 1.2 and SR 3.8. 1.7 (continued)

The normal 31 day Frequency f'r SR 3.8.1.2 is consistent
with Regulatory Guide 1.9 (Ref. 3). The 184 day Frequency
for SR 3.8.1.7 is a reduction in cold testing consistent
with Generic Letter 84-15 (Ref. 7). These Frequencies
provide adequate assurance of DG OPERABILITY, while
minimizing degradation resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of
synchronizing with the offsite electrical system and
accepting loads of 90 to 100 percent (4950 - 5500 kW) of the
continuous rating of the DG. Consistent with the guidance
provided in the Regulatory Guide 1.9 (Ref. 3) load-run test
description, the 4950 - 5500 kW band will demonstrate 90 to
100 percent of the continuous rating of the DG. The load
band (4950 - 5500 kW) is meant as guidance to avoid routine
overloading of the engine. Loads in excess of this band for
special testing may be performed within the guidance of the
generator capability curve.

A minimum run time of 60 minutes is required to stabilize
engine temperatures, while minimizing the time that the DG
is connected to the offsite source.

The normal 31 day Frequency for this Surveillance is
consistent with Regulatory Guide 1.9 (Ref. 3).

This SR is modified by four Notes. Note 1 indicates that
diesel engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and wear on the diesel engine are
minimized. Note 2 states that momentary transients because
of changing bus loads do not invalidate this test. Note 3
indicates that this Surveillance should be conducted on only
one DG at a time in order to avoid common cause failures
that might result from offsite ci rcuit or grid
perturbations. Note 4 stipulates a prerequisite requirement
for performance of this SR. A successful DG start must
precede this test to credit satisfactory performance.

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8.1.4

This SR provides verification that the level of fuel oil in
the day tank is at or above the level at which fuel oil is
automatically added. The level is expressed as an
equivalent volume in gallons, and is selected to ensure
adequate fuel oil for a minimum of 1 hour of DG operation at
full load plus 10K.

The 31 day Frequency is adequate to assure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operator s would be aware of any large uses
of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of'ater from the
fuel oil day tanks once every 92 days eliminates the
necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition. it eliminates the potential for water
entrainment in the fuel oil during DG operation. Water may
come from any of several sources. including condensation,
ground water, rain water, contaminated fuel oil, and from
breakdown of the fuel oil by bacteria. Frequent checking
for and removal of accumulated water minimizes fouling and
provides data regarding the watertight integrity of the fuel
oil system. The Surveillance Frequencies are established by
Regulatory Guide 1. 137 (Ref. 9). This SR is for preventive
maintenance. The presence of water does
not necessarily represent failure of this SR provided the
accumulated water is removed during the performance of this
Surveillance.

SR 3.8.1.6

This Surveillance demonstrates that each required fuel oil
transfer pump operates and transfers fuel oil from its
associated storage tank to its associated day tank. This is
required to support continuous operation of standby power
sources. This Surveillance provides assurance that the fuel

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.8. 1.6 (continued)

oil transfer pump is OPERABLE, the fuel oil piping system is
intact, the fuel delivery piping is not obstructed, and the
controls and control systems for automatic fuel transfer
systems are OPERABLE.

Since the design of the f'uel transfer system is such that
pumps will operate automatically in order to maintain an
adequate volume of fuel oil in the day tank during or
following DG testing, a 31 day Frequency is appropriate.

SR 3.8.1.7

See SR 3.8.1.2.

SR 3.8.1.8

Transfer of each 4.16 kV ESF bus power supply from the
normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
distribution network to power the auto-connected emergency
loads. The 18 month Frequency of the Surveillance is based
on engineering judgment, taking into consider ation the unit
conditions requi red to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths.
Operating experience has shown that these components usually

ass the SR when performed at the 18 month Frequency.
herefore, the Frequency was concluded to be acceptable from

a reliability standpoint.

This SR is modified by a Note. The reason for the Note is
that during operation with the reactor critical, performance
of this SR could cause perturbations to the electrical
distribution systems that could challenge continued steady
state operation and, as a result. unit safety systems.

SR 3.8.1.9

Each DG is provided with an engine overspeed trip to prevent
damage to the engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed. which, if excessive, might result in a trip of

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.1.9 (continued)

the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load, or equivalent load, without exceeding
predetermined voltage and frequency and while maintaining a
specified margin to the overspeed trip. Train A Normal
Water Chiller (at 842 kW) and Train B AFW pump (at 904 kW)
are the bounding loads for the DG A and DG 8 to reject,
respectively. These values are listed in Table 8.3-3. Load
Bases for Class lE Buses, in the Updated FSAR (Ref. 2).
This Surveillance may be accomplished by:

a. Tripping the DG output breaker with the DG carrying
greater than or equal to its associated single largest
post-accident load while solely supplying the bus; or

b. Tripping its associated single largest post-accident
load with the DG solely supplying the bus.

As required by IEEE-308 (Ref. 12), the load rejection test
is acceptable if the increase in diesel speed does not
exceed 75K of the difference between synchronous speed and
the overspeed trip setpoint, or 15K above synchronous speed,
whichever is lower.

The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 3)
recommendations for response during load sequence intervals.
The 3 seconds specified is equal to 60K of a typical
5 second load sequence interval associated with sequencingof'he largest load. The voltage and frequency specified
are consistent with the design range of the equipment
powered by the DG. SR 3.8. 1.9.a corresponds to the maximum
frequency excursion, while SR 3.8.1.9.b and SR 3.8.1.9.c are
steady state voltage and frequency values to which the
system must recover following load rejection. The 18 month
Frequency is consistent with the recommendation of
Regulatory Guide 1.9 (Ref. 3).

(continued)
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'R 3.8. 1.9 (continued)

This SR is modified by a Note. The reason for the Note is
that performing this SR would remove a required offsite
circuit from service. perturb the EDS, and challenge safety
systems. This SR is performed in emergency mode (not
aralleled to the grid) ensuring that the DG is tested under
oad conditions that are as close to design basis conditions

as possible.

SR 3.8.1.10

This Surveillance demonstrates the DG capability to reject a
full load without overspeed tripping or exceeding the
predetermined voltage limits. The DG full load rejection
may occur because of a system fault or inadvertent breaker
tripping. This Surveillance ensures proper engine generator
load response under the simulated test conditions. This
test simulates the loss of'he total connected load that the
DG experiences following a full load rejection and verifies
that the DG will not trip upon loss of the load. These
acceptance criteria provide DG damage protection. While the
DG is not expected to experience this transient during an
event and continues to be available, this response ensures
that the DG is not degraded for future application,
including reconnection to the bus if the trip initiator can
be corrected or isolated.

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing is performed using design basis kW loading
and maximum kVAR loading permitted during testing. These
loads represent the inductive loading that the DG would
experience to the extent practicable and is consistent with
the guidance of Regulatory Guide 1.9 (Ref. 3). Consistent
with the guidance provided in the Regulatory Guide 1.9 full-
load rejection test description, the 4950 - 5500 kW band
will demonstrate the DG's capability to reject a load equal
to 90 to 100 percent of its continuous rating.
Administrative limits have been placed upon the Class 1E
4160 V buses due to high voltage concerns. As a result,
power factors deviating much from unity are currently not
possible when the-DG runs parallel to the grid. To the
extent practicable, VARs will be provided by the DG during
this SR.

(continued)
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SR 3.8.1.10 (continued)

The 18 month Frequency is consistent with the recommendation
of Regulatory Guide 1.8 (Ref. 3) and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
that during operation with the reactor critical, performance
of this SR could cause perturbation to the electrical
distribution systems that could challenge continued steady
state operation and. as a result. unit safety systems.

SR 3.8.1.11

As required by Regulatory Guide 1.9 (Ref. 3),
paragraph .2.2.4. this Surveillance demonstrates the as
designed operation of the standby power sources during loss
of the offsite source. This test verifies all actions
encountered from the loss of offsite power, including
shedding of the nonessential loads and energization of the
emergency buses and respective loads from the DG. It
further demonstrates the capability of the DG to
automatically achieve the requi red voltage and frequency
within the specified time.

The DG auto-start time of 10 seconds is derived from
requirements of the accident analysis. The Surveillance
should be continued for a minimum of 5 minutes in order to
demonstrate that all starting transients have decayed and
stability has been achieved.

The requirement to verify the connection and power supply of
permanent and auto-connected emergency loads is intended to
satisfactorily show the relationship of these loads to the
DG loading logic. In certain circumstances, many of these
loads cannot actually be connected or loaded without undue
hardship or potential for undesired oper ation. For
instance, Emergency Core Cooling Systems (ECCS) injection
valves are not desired to be stroked open, high pressure
injection systems are not capable of being operated at full
flow, or shutdown cooling (SDC) systems performing a decay
heat removal function are not desired to be realigned to the
ECCS mode of operation. In lieu of actual demonstration of
connection and loading of'oads. testing that adequately
shows the capability of the DG system to perform these

(continued)
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SR 3.8.1.11 (continued)

functions is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified to
the extent possible ensuring power is available to the
component.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into
consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected
fuel cycle lengths.

This SR is modified by three Notes. The reason for Note 1
is to minimize wear and tear on the DGs during testing. The
reason for Note 2 is that performing the Surveillance would
remove a requi red offsite ci rcuit from service, perturb the
electrical distribution system, and challenge safety
systems. Note 3 states that momentary voltage and frequency
transients induced by load changes do not invalidate this
test.

SR 3.8.1.12

This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency
within the specified time (10 seconds) from the design basis
accident signal (LOCA) signal, and subsequently achieves
steady state requi red voltage and frequency ranges. and
operates for ~ 5 minutes. The 5 minute period provides
sufficient time to demonstrate stability. SR 3.8. 1.12.d and
SR 3.8. 1. 12.e ensure that permanently connected loads and
auto-connected emergency loads (auto-connected through the
automatic load sequencer) are energized from the offsite
electrical power system on an ESF signal without loss of
offsite power.

The requirement to verify the connection of permanent and
auto-connected emergency loads is intended to satisfactorily
show the relationship of these loads to the offsite circuit
loading logic. In certain circumstances, many of these
loads cannot actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, ECCS injection valves are not desi red to be
stroked open, high pressure injection systems are not

(continued)
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SR 3.8.1.12 (continued)

capable of being operated at full flow, or SDC systems
erforming a decay heat removal function are not desired to
e realigned to the ECCS mode of operation. In lieu of

actual demonstration of connection and loading of loads,
testing that adequately shows the capability of the offsite
circuit system to perform these functions is acceptable.
This testing may include any series of sequential,
over lapping. or total steps so that the entire connection
and loading sequence is verified to the extent. possible
ensuring power is available to the component.

The Frequency of 18 months takes into consideration unit
conditions requi red to perform the Surveillance and is
intended to be consistent with the expected fuel cycle
lengths. Operating experience has shown that these
components usually pass the SR when performed at the
18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

This SR is modified by two Notes. The reason for Note 1 is
to minimize wear and tear on the DGs during testing. The
reason for Note 2 is that performing this SR would remove a
required offsite ci rcuit from service. perturb the EDS, and
challenge safety systems.

SR 3.8.1. 13

This Surveillance demonstrates that DG noncritical
protective functions (e.g., high jacket water temperature)
are bypassed on a loss of voltage signal concurrent with an
ESF actuation test signal. and critical protective functions
(engine overspeed, generator differential current, engine
low lube oil pressure, and manual emergency stop trip). trip
the DG to avert substantial damage to the DG unit. The
noncritical trips are bypassed during DBAs and provide an
alarm on an abnormal engine condition. This alarm provides
the operator with sufficient time to react appropriately.
The DG availability to mitigate the DBA is more critical
than protecting the engine against minor problems that are
not immediately detrimental to emergency operation of the
DG.

(continued)
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SR 3.8.1.13 (continued)

The 18 month Frequency is based on engineering judgment,
taking into consider ation unit conditions requi red to
perform the Surveillance, and is intended to be consistent
with expected fuel cycle lengths. Operating experience has
shown that these components usually pass the SR when
performed at the 18 month Frequency. Therefore. the
Frequency was concluded to be acceptable from a reliability
standpoint.

The SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required DG
from service.

SR 3.8.1.14

Regulatory Guide 1.9 (Ref. 3). paragraph 2.2.9, requi res
demonstration once per 18 months that the DGs can start and
run continuously at full load capability for an interval of
not less than 24 hours, ~ 2 hours of which is at a load
equivalent to 105 to 110K of the continuous rating of the DG
(6775 - 6050 kW) and > 22 hours at a load equivalent to 90
to 100K of the continuous duty rating of the DG (4950 - 5500
kW). The DG starts for this Surveillance can be performed
either from normal keep-warm or hot conditions. The
provisions for prelubricating and warmup, discussed in
SR 3.8.1.2, and for gradual loading, discussed in
SR 3.8. 1.3, are applicable to this SR (Note 3 and Note 4).
In order to ensure that the DG is tested under load
conditions that are as close to design conditions as
possible, testing is performed using design basis kW loading
and maximum kVAR loading permitted during testing. These
loads represent the inductive loading that the DG would
experience to the extent practicable and is consistent with
the intent of Regulatory Guide 1.9 (Ref. 3). Administrative
limits have been placed upon the Class lE 4160 V buses due
to high voltage concerns. As a result. power factors
deviating much from unity are currently not possible when
the DG runs parallel to the grid. To the extent
racticable. VARs will be provided by the DG during this SR.
he load band is provided to avoid routine overloading of

the DG. Routine overloading may result in more frequent
teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

(continued)
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SR 3.8.1.14 (continued)

The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3).
paragraph 2.2.9. takes into consideration unit conditions
required to perform the Surveillance, and is intended to be
,consistent with expected fuel cycle lengths.
This Surveillance is modified by four Notes. Note 1 states
that momentary variations due to changing bus loads do not
invalidate the test. The reason for Note 2 is that during
operation with the reactor critical, performance of this
Surveillance could cause perturbations to the electrical
distribution systems that could challenge continued steady
state operation and, as a result, unit safety systems. The
provisions for prelubricating and warmup, discussed in
SR 3.8.1.2, and for gradual loading. discussed in
SR 3.8.1.3, are applicable to this SR (Note 3 and Note 4).

SR 3.8.1.15

This Surveillance demonstrates that the diesel engine can
restart from a hot condition, such as subsequent to shutdown
from normal Survei llances, and achieve the required voltage
and frequency within 10 seconds, and subsequently achieves
steady state required voltage and frequency ranges. The
10 second time is derived from the requi rements of the
accident analysis to respond to a design basis large break
LOCA. The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3),
paragraph 2.2. 10.

This SR is modified by two Notes. Note 1 ensures that the
test is performed with the diesel sufficiently hot. The
load band is provided to avoid routine overloading of the
DG. Routine overloads may result in more frequent teardown
inspections in accordance with vendor recommendations in
order to maintain DG OPERABILITY. Per the guidance in
Regulatory Guide 1.9, this SR would demonstrate the hot
restart functional capability at full-load temperature
conditions, after the DG has operated for 2 hours (or until
operating temperatures have stabilized) at full load.
Momentary transients due to changing bus loads do not
invalidate the test. Note 2 allows all DG starts to be
preceded by an engine prelube period to minimize wear and
tear on the diesel during testing.

(continued)
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(continued)

SR 3.8.1.16

As required by Regulatory Guide 1.9 (Ref. 3),
paragraph 2.2. 11, this Surveillance ensures that the manual
synchronization and load transfer from the DG to the offsite
source can be made and that the DG can be returned to ready-
to-load status when offsite power is restored. It also
ensures that the auto-start logic is reset to allow the DG
to reload if a subsequent loss of offsite power occurs. The
DG is considered to be in ready-to-load status when the DG
is at rated speed and voltage. in standby operation (running
unloaded), the output breaker is open and can receive an
autoclose signal on bus undervoltage, and the load sequence
timers are reset.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3), and takes
into consideration unit conditions required to perform the
Surveillance.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
offsite circuit from service. perturb the electrical
distribution system, and challenge safety systems.

SR 3.8.1.17

Demonstration of the test mode override ensures that the DG
availability under accident conditions will not be
compromised as the result of testing and the DG will
automatically reset to ready-to-load operation if a LOCA
actuation signal (e.g.. simulated SIAS) is received during
operation in the test mode. Ready-to-load operation is
defined as the DG running at rated speed and voltage, in
standby operation (running unloaded) with the DG output
breaker open. These provisions for automatic switchover are
required by IEEE-308 (Ref. 12), paragraph 6.2.6(2) and
Regulatory Guide 1.9 (Ref. 3), paragraph 2.2. 13.

The requi rement to automatically energize the emergency
loads with offsite power is essentially identical to that of
SR 3.8. 1. 12. The intent in the requirement associated with
SR 3.8. 1. 17.b is to show that the emergency loading was not
affected by the DG operation in test mode. In lieu of
actual demonstration of connection and loading of loads,

(continued)
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SR 3.8.1.17 (continued)

testing that adequately shows the capability of the
emergency loads to per form these functions is acceptable.
This testing may include any series of sequential,
overlapping, or total steps so that the entire connection
and loading sequence is verified.

The 18 month Frequency is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3); takes into
consideration unit conditions required to perform the
Surveillance; and is intended to be consistent with expected
fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
offsite circuit from service. perturb the electrical
distribution system, and challenge safety systems.

SR 3.8.1.18

Under accident and loss of offsite power conditions
loads are sequentially connected to the bus by the
automatic load sequencer. The sequencing logic controls the
permissive and starting signals to motor breakers to prevent
over loading of the DGs due to high motor starting currents.
The 1 second load sequence time tolerance ensures that
sufficient time exists for the DG to restore frequency and
voltage prior to applying the next load and that safety
analysis assumptions regarding ESF equipment time delays are
not violated. FSAR, Chapter 8 (Ref. 2) provides a summary
of the automatic loading of ESF buses.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.9 (Ref. 3) ~

paragraph 2.2.4; takes into consideration unit conditions
required to perform the Surveillance; and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
offsite circuit from service. perturb the electrical
distribution system, and challenge safety systems.

(continued)
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(continued)

SR 3.8.1.19

In the event of a DBA coincident with a loss of offsite
power, the DGs are required to supply the necessary power to
ESF systems so that the fuel, RCS, and containment design
limits are not exceeded.

This Surveillance demonstrates, the DG operation, as
discussed in the Bases for SR 3.8.1.11, during a loss of
offsite power actuation test signal in conjunction with an
ESF actuation signal. In lieu of actual demonstration of
connection and loading of loads, testing that adequately
shows the capability of the DG system to perform these
functions is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit
conditions requi red to perform the Surveillance and is
intended to be consistent with an expected fuel cycle length
of 18 months.

This SR is modified by two Notes. The reason for Note 1 is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing. the DGs must be started from
standby conditions, that is, with the engine coolant and oil
continuously circulated and temperature maintained
consistent with manufacturer recommendations for DGs: The
reason for Note 2 is that performing the Surveillance would
remove a requi red offsite circuit from service, perturb the
electrical distribution system, and challenge safety
systems.

SR 3.8.1.20

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also. this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultaneously.

The 10 year Frequency is consistent with the recommendations
,of Regulatory Guide 1.9 (Ref. 3). paragraph 2.3.2.4 and
Regulatory Guide 1. 137 (Ref. 9).

(continued)
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SR 3.8.1.20 (continued)

This SR is modified by two Notes. The reason for Note 1 is
to minimize wear on the DG during testing. The reason for
Note 2 is that during operation with the reactor critical.
performance of this SR could cause perturbations to the EDS
that could challenge continued steady state operation and,
as a result, unit safety systems.

REFERENCES.'. 10 CFR 50, Appendix A, GDC 17

2. Updated FSAR, Chapter 8

3. Regulatory Guide 1.9, Revision 3, "Selection, Design,
Qualification and Testing of Emergency Diesel
Generator Units Used as Class 1E Onsite Electric Power
Systems at Nuclear Power Plants," July 1993.

4. Updated FSAR, Chapter 6

5. Updated FSAR, Chapter 15

6. Regulatory Guide 1.93, "Availability of Electric Power
Sources." Revision 0, December 1974.

7. GL 84-15, "Proposed Staff Actions to Improve and
Maintain Diesel Generator Reliability." July 2. 1984.

8. 10 CFR 50, Appendix A, GDC 18

9. Regulatory Guide 1. 137, "Fuel Oil Systems for Standby
Diesel Generators." Revision 1. October 1979.

10. ANSI C84 F 1-1982

11. IEEE Standard 308-1974, "IEEE Standard Criteria for
Class 1E Power Systems for Nuclear Power Generating
Stations."
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AC Sources -Shutdown
B 3.8.2

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources —Shutdown

BASES

BACKGROUND A description of the AC sources is provided in the Bases for
LCO 3.8.1, "AC Sources -Operating."

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5
SAFETY ANALYSES and 6. and during movement of irradiated fuel assemblies

ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status: and

c. Adequate AC electrical power is provided to mitigate
events postulated during shutdown. such as a fuel
handling accident.

In general, when the unit is shut down, the Technical
Specifications requi rements ensure that the unit has the
capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and
concur rent loss of all offsite or all onsite power is not
required. The rationale for this is based on the fact that
many Design Basis Accidents (DBAs) that are analyzed in
MODES 1. 2, 3, and 4 have no specific analyses in MODES 5
and 6. Worst case bounding events are deemed not credible
in MODES 5 and 6 because the energy contained within the
reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the
probabilities of occurrence being significantly reduced or
eliminated, and minimal in consequences. These deviations
from DBA analysis assumptions and design requi rements during
shutdown conditions are allowed by the LCO for required
systems.

During MODES 1, 2, 3, and 4. various deviations from the
analysis assumptions and design requirements are allowed

(continued)
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SAFETY ANALYSES

(continued)

within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities
must be conducted provided an acceptable level of risk is
not exceeded. During MODES 5 and 6, performance of a
significant number of requi red testing and maintenance
activities is also required. In MODES 5 and 6, the
activities are generally planned and administratively
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO

requirements are acceptable during shutdown modes based on:

a. The fact that time in an outage is limited. This is a
risk prudent goal as well as a utility economic
consideration.

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls. reliance on systems that do not necessarily
meet typical design requirements applied to systems
credited in operating MODE analyses, or both.

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems.

d. Maintaining, to the extent practical, the ability to
per form required functions (even if not meeting
MODE 1, 2, 3, and 4 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown. this LCO
ensures the capability to support systems necessary to avoid
immediate difficulty, assuming either a loss of all offsite
power or a loss of all onsite diesel generator (DG) power.

The AC sources satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO One offsite circuit capable of supplying the onsite Class 1E
power distribution subsystem(s) of LCO 3.8. 10, "Distribution
Systems -Shutdown," ensures that all required loads are
powered from offsite power. An OPERABLE DG, associated with
a distribution system train required to be OPERABLE by
LCO 3.8. 10. ensures a diverse power source is available to
provide electrical power support, assuming a loss of the

(continued)
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BASES

LCO
(continued)

offsite circuit. Together, OPERABILITY of the required
offsite circuit and DG ensures the availability of
sufficient AC sources to operate the unit in a safe manner
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel handling accidents).

The offsite circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during
an accident, while connected to the Engineered Safety
Feature (ESF) bus(es). Offsite circuits are thos'e that are
described in the updated FSAR and are part -of the licensing
basis for the unit. Refer to the corresponding Bases for
LCO 3.8.1 for a discussion of the offsite circuit.
The DG must be capable of star ting, accelerating to rated
speed and voltage, connecting to its respective ESF bus on
detection of bus undervoltage. This sequence must be
accomplished within 10 seconds. The DG must be capable of
accepting required loads within the assumed loading sequence
intervals, and must continue to operate unti 1 offsite power
can be restored to the ESF buses. These capabilities are
required to be met from a variety of initial conditions such
as DG in standby condition with the engine hot and DG in
standby condition at normal keep-warm conditions.

Proper sequencing of loads, including tripping of
nonessential loads, is a requi red function for DG
OPERABILITY.

In addition, proper sequencer operation is an integral part
of offsite circuit OPERABILITY since its inoperability
impacts on the ability to start and maintain energized
loads required OPERABLE by LCO 3.8.10.

It is acceptable for trains to be cross tied during shutdown
conditions, allowing a single offsite power circuit to
supply all required trains.

APPLICABILITY The AC sources required to be OPERABLE in NODES 5 and 6. and
during movement of i rradiated fuel assemblies provide
assurance that:

a. :Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel assemblies;

(continued)
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APPLICABILITY
(continued)

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaini'ng the unit in a cold
shutdown condition or ref'ueling condition.

The AC power requirements for MODES 1. 2, 3, and 4 are
covered in LCO 3.8.1.

ACTIONS The ACTIONS are modified by a Note that identifies required
Actions A.2.3 and B.3 are not applicable to the movement of
i rradiated fuel assemblies in Modes 1 through 4.

A.l

An offsite ci rcuit would be considered inoperable if it were
not available to one required ESF train. Although two
trains may be required by LCO 3.8.10, the remaining train
with offsite power available may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS and fuel movement. By the allowance of the
option to declare requi red features inoperable, with no
offsite power available. appropriate restrictions will be
implemented in accordance with the affected required
features LCO's ACTIONS.

A.2. 1 A.2.2 A.2.3 A.2.4 B. 1 B.2 B.3 and B.4

With the offsite circuit not available to all requi red
trains, the option would still exist to declare all required
features inoperable. Since this option may involve
undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With the
requi red DG inoperable. the minimum required diversity of AC
power sources is not available. It is, therefore, required
to suspend CORE ALTERATIONS. movement of irradiated fuel
assemblies, and operations involving positive reactivity

(continued)
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AC Sources -Shutdown
B 3.8.2

BASES

ACTIONS A.2.1 A.2.2 A.2.3 A.2.4 B.l 8.2 B.3 and B.4
(continued)

additions. The Required Action to suspend positive
reactivity additions does not preclude actions to maintain
or increase reactor vessel inventory provided the required
SDH is maintained.

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition. If
moving irradiated fuel assemblies while in NODES 1, 2, 3, or
4, the fuel movement is independent of reactor operations.
Therefore, inability to immediately suspend movement of
i rradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown. These actions minimize the
probability of the occurrence of postulated events. It is
further requi red to immediately initiate action to restore
the required AC sources and to continue this action until
restoration is accomplished in order to provide the
necessary AC power to the unit safety systems.

The Completion Time of immediately is consistent with the
requi red times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power .

Pursuant to LCO 3.0.6. the Distribution System's ACTIONS are
not entered even if all AC sources to it are inoperable,
resulting in de-energization. Therefore, the Required
Actions of Condition A are modified by a Note to indicate
that when Condition A is entered with no AC power to any
required ESF bus, the ACTIONS for LCO 3.8. 10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit.
whether or not a train is de-energized. LCO 3.8. 10 provides
the appropriate restrictions for the situation involving a
de-energized train.

PALO VERDE UNITS 1,2.3 B 3.8.2-5
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AC Sources -Shutdown
B 3.8.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.2.1

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are
necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1, 2, 3, and 4. The SRs that are
applicable and required to be performed are SR 3.8. 1. 1, SR
3.8.1.2, SR 3.8. 1.4. SR 3.8.1.5, and SR 3.8.1.7. The SRs
listed in the Note are not required to be performed as a
condition of OPERABILITY because their performance would
unnecessarily challenge the only remaining OPERABLE DG or
offsite ci rcuit. In addition, SR 3.8.1.6 is not required to
be performed since the fuel oil transfer pump would not
cycle without the one-hour load demand SR or the 24-hour run
SR, neither of which is required to be performed.

The reasons for the exception to SR 3.8.2. 1 applicability
are as follows: SR 3.8.1.8 is not applicable since only one
offsite circuit is requi red to be OPERABLE and an alternate
offsite ci rcuit may not be available: SR 3.8. 1. 12, SR
3.8. 1. 17, and SR 3.8. 1. 19 are not applicable because the ESF
functions (i.e. ~ AFAS and SIAS) are not required to be
OPERABLE during shutdown; SR 3.8. 1. 17 is not applicable
because the required OPERABLE DG(s) is not required to
undergo. periods of being load tested (parallel to the
offsite circuit). SR 3.8.1.20 is not applicable because
starting independence is not requi red with DG(s) that are
not required to be OPERABLE.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DG(s) from being
paralleled with the offsite power network or otherwise
rendered inoperable during performance of SRs, and to
preclude deenergizing a required 4160 V ESF bus or
disconnecting a required offsite ci rcuit during performance
of SRs. With limited AC Sources available, a single event
could compromise both the required circuit and the DG. It
is the intent that these SRs must still be capable of being
met, but actual performance is not requi red during periods
when the DG and offsite circuit is requi red to be OPERABLE.
Refer to the corresponding Bases for LCO 3.8. 1 for a
discussion of each SR.

REFERENCES None.
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Diesel Fuel Oil, Lube Oil, and Starting Air
8 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

BASES

BACKGROUND Each diesel generator (DG) is provided with a storage tank
having a fuel oil capacity sufficient to operate that diesel
for a period of 7 days. while the DG is supplying maximum
post loss of coolant accident load demand as discussed in
the FSAR. Section 9.5.4.2. 1 (Ref. 1). The maximum load
demand is calculated using the assumption that at least two
DGs are available. This onsite fuel oil capacity is
sufficient to operate the DGs for longer than the time to
replenish the onsite supply from outside sources.

Fuel oil is transferred from storage tank to day tank by a
transfer pump associated with each storage tank. Redundancy
of pumps and piping precludes the failure of one pump, or
the rupture of any pipe, valve, or tank to result in the
loss of more than one DG. All outside tanks, pumps. and
piping are located underground.

For proper operation of the standby DGs. it is necessary to
ensure the proper quality of the fuel oil. Regulatory
Guide 1. 137 (Ref. 2) addresses the recommended fuel oil
practices as supplemented by ANSI N195-1976 (Ref. 3). The
fuel oil properties governed by these SRs are the water and
sediment content, the kinematic viscosity. specific gravity
(or API gravity). and impurity level.

The DG lubrication system is designed to provide sufficient
lubrication to permit proper operation of its associated DG
under all loading conditions. The system is required to
circulate the lube oil to the diesel engine working surfaces
and to remove excess heat generated by friction during
oper ation. Each engine oil sump contains an inventory
capable of supporting a minimum of 7 days of oper ation.
This supply is sufficient supply to allow the operator to
replenish lube oil from outside sources.

Each DG has independent and redundant starting air
subsystems. Each DG starting subsystem provides a stored
compressed air supply sufficient for accomplishing a DG
start in s 10 seconds. Each air receiver has been sized to
accomplish 5 consecutive DG starts from the receiver design
working pressure without being refilled.

PALO VERDE UNITS 1.2,3 B 3.8.3-1
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Diesel Fuel Oil, Lube Oil. and Starting Air
B 3.8.3

BASES

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the FSAR, Chapter 6 (Ref. 4), and in
the FSAR, Chapter 15 (Ref. 5), assume Engineered Safety
Feature (ESF) systems are OPERABLE. The DGs are designed to
provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
ESF systems so that fuel, Reactor Coolant System and
containment design limits are not exceeded. These limits
are discussed in more detail in the Bases for LCO
Section 3.2, Power Distribution Limits: Section 3.4. Reactor
Coolant System (RCS); and Section 3.6. Containment Systems.

Since diesel fuel oil, lube oil, and the air start
subsystems support the operation of the standby AC power
sources. they satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO Stored diesel fuel oil is required to have sufficient supply
for 7 days of full load operation. It is also required to
meet specific standards for quality. Additionally„
sufficient lubricating oil supply must be available to
ensure the capability to operate at full load for 7 days.
This requirement, in conjunction with an ability to obtain
replacement supplies within 7 days, supports the
availability of DGs required to shut down the reactor and to
maintain it in a safe condition for an anticipated
operational occurrence (AOO) or a postulated DBA with loss
of offsite power. DG day tank fuel requirements, as well as
transfer capability from the storage tank to the day tank,
are addressed in LCO 3.8. 1, "AC Sources -Operating," and
LCO 3.8.2, "AC Sources -Shutdown."

The starting air system is required to have a minimum
capacity for five consecutive DG start attempts without
recharging the air start receivers.

APPLICABILITY The AC sources (LCO 3.8. 1 and LCO 3.8.2) are required to
ensure the availability of'he required power to shut down
the reactor and maintain it in a safe shutdown condition
after an AOO or a postulated DBA. Since stored diesel fuel
oil, lube oil, and starting air subsystems support LCO 3.8. 1
and LCO 3.8.2, stored diesel fuel oil, lube oil and starting

(continued)
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Diesel Fuel Oil, Lube Oil. and Starting Air
B 3.8.3

BASES

APPLICABILITY
(continued)

air are required to be within limits when the associated DG
is required to be OPERABLE.

ACTIONS The ACTIONS Table is modified by a Note indicating that
separate Condition entry is allowed for each DG. This is
acceptable, since the Required Actions for each Condition
rovide appropriate compensatory actions for each inoperable
G subsystem. Complying with the Required Actions for one

inoperable DG subsystem may allow. for continued operation,
and subsequent inoperable DG subsystem are governed by
separate Condition entry and application of associated
Required Actions.

A,1

In this Condition (i.e., < 80K indicated fuel level). the
7 day fuel oil supply (68,900 gallon of fuel) for a DG is
not available. However, the Condition is restricted to fuel
oil level reductions. that maintain at least a 6 day supply
(59,800 gallons of fuel). These circumstances may be caused
by events such as full load operation required after an
inadvertent start while at minimum required level; or feed
and bleed operations, which may be necessitated by
increasing particulate levels or any number of other oil
quality degradations. This restriction allows sufficient
time for obtaining the requisite replacement volume and
performing the analyses required prior to addition of f'uel
oil to the tank. A period of 48 hours is considered
sufficient to complete restoration of the required level
prior to declaring the DG inoperable. This period is
acceptable based on the remaining capacity (> 6 days or
~ 71K indicated fuel level), the fact that procedures will
be initiated to obtain replenishment. and the low
probability of an event during this brief period.

B.1

With lube oil inventory < 2.5 inches visible in the
sightglass, sufficient lubricating oil to support 7 days

of'ontinuousDG operation at full load conditions may not be
available. However, the Condition is restricted to lube oil
volume reductions that maintain at least a 6 day supply.

(continued)
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Diesel Fuel Oil. Lube Oil, and Starting Air
B 3.8.3

BASES

ACTIONS B.l (continued)

This restriction allows sufficient time to obtain the
requisite replacement volume. A period of 48 hours is
considered sufficient to complete restoration of the
required volume prior to declaring the DG inoperable. This
period is acceptable based on the remaining capacity ( ) 6
days). the low rate of usage, the fact that procedures will
be initiated to obtain replenishment, and the low
probabi lity of an event during this brief period.

The normal,. level of lube oil is maintained at mid-scale
visible on the sightglass which ensures sufficient lube oil
to support at least 13.5 days of engine operation during
periods when the DG is supplying maximum post-LOCA load
demand as discussed in the FSAR (Ref. 1). This is based on
a conservative lube oil consumption rate of 1.5 gallons per
hour and 486 gallons of available lube oil between the top
of the lube oil suction pipe in the engine crankcase
(minimum available level) and the mid-scale position on the
sightglass. 252 gallons or 7 days of available lube oil is
actually indicated at 1 inch visible in the sightglass.
With ~ 2.5 inches visible in the sightglass, a conservative
supply of lube oil is ensured for 7 days of full load

~ operation.

C.1

This Condition is entered as a result of a failure to meet
the acceptance criterion of SR 3.8.3.3. Normally. trending
of particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sampling),
contaminated sampling equipment. and errors in laboratory
analysis can produce failures that do not follow a trend.
Since the presence of particulates does not mean failure of
the fuel oil to burn properly in the diesel engine, and
particulate concentration is unlikely to change
significantly between Surveillance Frequency intervals, and
proper engine performance has been recently demonstrated
(within 31 days), it is prudent to allow a brief period
prior to declaring the associated DG inoperable. The 7 day
Completion time allows for further evaluation, resampling,
and re-analysis of the DG fuel oil.

(continued)
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Diesel Fuel Oil, Lube Oil. and Starting Air
B 3.8.3

BASES

ACTIONS
(continued)

D.1

With the new fuel oil properties defined in the Bases for
SR 3.8.3.3 not within the required limits, a period of
30 days is allowed for restoring the stored fuel oil
properties. This period provides sufficient time to test
the stored fuel oil to determine that the new fuel oil, when
mixed with previously stored fuel oil, remains acceptable,
or restore the stored fuel oil properties. This restoration
may involve feed and bleed procedures, filtering, or
combinations of these procedures. Even if a DG start and
load was required during this time interval and the fuel oil
properties were outside limits, there is a high likelihood
that the DG would still be capable of performing its
intended function.

Each DG is OPERABLE with one air receiver capable
of'eliveringan operating pressure of ~ 230 psig indicated.

Although there exist two independent and redundant starting
air receivers per DG, only one star ting air receiver is
required for DG OPERABILITY. Each receiver is sized to
accomplish 5 DG starts from its normal operating pressure of
250 psig. and each will start the DG in ~ 10 seconds with a
minimum pressure of 185 psig. If the requi red starting air
receiver is ( 230 psig and > 185 psig. the starting air
system i s degr aded and a period of 48 hours is considered
sufficient to complete restoration to the requi red pressure
prior to declaring the DG inoperable. This 48-hour period
is acceptable based on the minimum starting air capacity (~
185 psig), the fact that the DG start must be accomplished
on the first attempt (there are no sequencial starts in
emergency mode), and the low probability of an event during
this brief period. Calculation 13-JC-DG-203 (Ref. 9)
supports the proposed values for receiver pressures.

F.1

With a Required Action and associated Completion Time not
met, or one or more DGs with diesel fuel oil, lube oil, or
starting air subsystem inoperable for reasons other than
addressed by Conditions A through D, the associated DG may
be incapable of performing its intended function and must be
immediately declared inoperable.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.3.1

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG's operation for 7 days at full load. The 7 day period is
sufficient time to place the unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location.

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operators would be aware of any large uses
of fuel oil during this period.

SR 3.8.3.2

This Surveillance ensures that sufficient lube oil inventory
is available to support at least 7 days of full load
operation for each DG. The 2.5 inches visible in the
sightglass requirement is based on the DG manufacturer
consumption values for the run time of the DG. Implicit in
this SR is the requirement to verify the capability to
transfer the lube oil from its storage location to the DG,
when the DG lube oil sump does not hold adequate inventory
for 7 days of full load operation without the level reaching
the manufacturer recommended minimum level.

The 31 day Frequency is adequate to ensure that a sufficient
lube oil supply is onsite, since DG starts and run time are
closely monitored by the unit staff.

SR 3.8.3.3

The tests listed below are a means of determining whether
new fuel oil is of the appropriate grade and has not been
contaminated with substances that would have an immediate,
detrimental impact on diesel engine combustion. If results
from these tests are within acceptable limits, the fuel oil
may be added to the storage tanks without concern for
contaminating the entire volume of fuel oil in the storage
tanks. These tests are to be conducted prior to adding the

(continued)

PALO VERDE UNITS 1.2.3 B 3.8.3-6 REVISION 0



I

'
1q

l

I
(

,
t

0
J II

II



Diesel Fuel Oil. Lube Oil, and Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.3.3 (continued)

new fuel to the storage tank(s). but in no case is the time
between receipt of new fuel and conducting the tests to
exceed 31 days. The tests, limits, and applicable ASTH
Standards are as follows:

a. Sample the fuel oil in accordance with ASTH-D4057
(Ref. 6);

b. Verify in accordance with the tests specified in ASTM
D975 (Ref. 6) that the sample has an absolute specific
gravity at 60/60'F of > 0.83 and ~ 0.89, or an API
gravity at 60'F of > 27'nd ~ 39'. a kinematic
viscosity at 40'C of > 1.9 centistokes and ~ 4.1
centistokes, and a flash point ~ 125'F; and

c. Verify in accordance with the tests specified in ASTH
D1796 (Ref. 6) that the sample water and sediment is
< 0.05 percent volume.

Failure to meet any of the above limits is cause for
rejecting the new fuel oil, but does not represent a failure
to meet the LCO concern since the fuel oil is not added to
the storage tanks.

Within 31 days following the initial new fuel oil sample,
the fuel oil is analyzed to establish that the other
properties specified in Table 1 of ASTH D975 (Ref. 7) are
met for new fuel oil when tested in accordance with ASTH
D975 (Ref. 6). except that the analysis for cetane number
may be performed in accordance with ASTM D976 (Ref. 6) or
ASTM D4737 (Ref. 6). The 31 day period is acceptable
because the fuel oil properties of interest, even if they
were not within stated limits, would not have an immediate
effect on DG operation. This surveillance ensures the
availability of high quality fuel oil for the DGs.

Fuel oil degradation during long term storage shows up as an
increase in particulate, due mostly to oxidation. The
resence of particulate does not mean the fuel oil will not
urn properly in a diesel engine. The particulate can cause

fouling of filters and fuel oil injection equipment.
however, which can cause engine failure.

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQUIREHENTS

SR 3.8.3.3 (continued)

Particulate concentrations should be determined in
accordance with ASTH D2276, Hethod A (Ref. 6). This method
involves a gravimetric determination of total particulate
concentration in the fuel oil and has a limit of 10 mg/l.It is acceptable to obtain a field sample for subsequent
laboratory testing in lieu of field testing. Each tank must
be considered and tested separately.

The Frequency of this test takes into consider ation fuel oi 1

degradation trends that indicate that particulate
concentration is unlikely to change significantly between
Frequency

intervals'R

3.8.3.4

This Surveillance ensures that, without the aid of therefill compressor . sufficient air start capacity for each DG
is available. The system design requirements provide for a
minimum of five engine start cycles without recharging. A
start cycle is defined by the DG vendor, but usually is
measured in terms of time (seconds or- cranking) or engine
cranking speed. The pressure specified in this SR is
intended to reflect the lowest value at which the DG can be
considered OPERABLE.

The 31 day Frequency takes into account the capacity,
capability, redundancy, and diversity of the AC sources and
other indications available in the control room, including
alarms. to alert the operator to below normal air start
pressure.

SR 3.8.3.5

Hicrobiological fouling is a major cause of fuel oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling. but all must have a water
environment in order to survive. Removal of water from the

(continued)
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.3.5 (continued)

fuel oil storage tanks once every 92 days eliminates the
necessary envi ronment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition. it eliminates the potential f'r water
entrainment in the fuel oil during. DG operation. Water may
come from any of several sources, including condensation,
ground water, rain water, contaminated fuel oil, and
from breakdown of the fuel oil by bacteria. Frequent
checking for and removal'of accumulated water minimizes
fouling and provides data regarding the watertight integrity
of the fuel oil system. The Surveillance Frequencies are
established by Regulatory Guide 1. 137 (Ref. 10). This SR is
for preventive maintenance. The presence of water does
not necessarily represent failure of this SR provided the
accumulated water is removed during the performance of this
Surveillance.

REFERENCES 1. FSAR. Section 9.5.4.2.

2. Regulatory Guide 1.137.

3. ANSI N195-1976, Appendix B.

4. FSAR. Chapter 6.

FSAR, Chapter 15.

ASTM Standards: D4057-81; D975-91;
D976-91: D4737-90; D1796-83;
D2276-89, Method A.

7. ASTM Standards, D975. Table l.
8. ASME. Boiler and Pressure Vessel Code, Section XI.

9. "Emergency Diesel Generator and Diesel Fuel Oil
Systems Instrumentation Uncertainty Calculation". 13-
JC-DG-203, Parts 23 and 51
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DC Sources -Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources -Operating

BASES

BACKGROUND The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment and preferred AC vital instrument bus power (via
inver ters). As required by 10 CFR 50, Appendix A, GDC 17
(Ref. 1), the DC electrical power system is designed to have
sufficient independence, redundancy, and testability to
perform its safety functions, assuming a single failure.
The DC electrical power system also conforms to the
recomnendations of Regulatory Guide 1.6 (Ref. 2) and
IEEE-308 (Ref. 3).

The 125 VDC electrical power system consists of two
independent and redundant safety related Class lE DC
electrical power subsystems (Train A and Train B). Each
subsystem consists of two 125 VDC batteries (each battery ~
100K capacity), the associated battery charger(s) f'r each
battery, and all the associated control equipment and
interconnecting cabling. Each subsystem contains two DC
power channels. There are four channels designated as A and
C for Train A, and B and D for Train B for each unit (See
3.8.4 LCO Bases section for detailed description).

Additionally there is one backup battery charger per
subsystem, which provides backup service in the event that
the normal battery charger is out of service. If the backup
battery charger is substituted for one of the normal battery
chargers, then the requirements of independence and
redundancy between subsystems are maintained.

During normal operation, the 125 VDC load is powered from
the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries.

The Train A and Train B DC electrical power subsystems
provide the control power for its associated Class lE AC
power load group. 4.16 kV switchgear, and 480 V load
centers. The DC electrical power subsystems also provide DC
electrical power to the inverters, which in turn power the
AC vital instrument buses.

(continued)
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DC Sources -Operating
B 3.8.4

BASES

BACKGROUND
(continued)

The DC power distribution system is described in more detail
in the Bases for LCO 3.8.9, "Distribution Systems-
Operating," and for LCO 3.8.10, "Distribution Systems—
Shutdown."

Each battery has adequate storage capacity to carry the
required load continuously for at least 2 hours as discussed
in the UFSAR, Chapter 8 (Ref. 4).

Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution centers. Each
subsystem is located in an area separated physically and
electrically from the other subsystem to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing between
redundant Class lE subsystems, such as batteries, battery
chargers, or distribution panels.

In addition, each DC electrical power subsystem contains a
backup battery charger which is manually transferable to
either channel of a subsystem. The transfer mechanism is
mechanically interlocked to prevent both DC channels of a
subsystem from being simultaneously connected to the backup
battery charger.

The batteries for Train A and Train B DC electrical power
subsystems are sized to produce required capacity at 80X
(low specific gravity cells) or 90K (AT8T) of nameplate
rating. The voltage limit is 2. 13 V per cell (low specific
gravity cells) or 2.18 V per cell (AT8T), which corresponds
to a total minimum voltage output of 128 V per battery (low
specific gravity cells) or 131 V per battery (ATILT)
discussed in the Design Basis Manual (Ref. 12).

Each Train A and Train B DC electrical power subsystem has
ample power output capacity for the steady state operation
of connected loads required during normal operation, while
at the same time maintaining its battery bank fully charged.
Each battery charger also has sufficient capacity to restore
the battery from the design minimum charge to its fully
charged state within 12 hours while supplying normal steady
state loads discussed in the UFSAR, Chapter 8 (Ref. 4) ~

(continued)
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DC Sources —Operating
B 3.8.4

BASES

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR, Chapter 6 (Ref. 6) and
Chapter 15 (Ref. 7), assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power f'r the
DGs, emergency auxiliaries, and control and switching during
all NODES of operation.

The OPERABILITY of the DC sources is consistent with theinitial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining the DC sources OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

The DC sources satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

~ ceo The DC electrical power subsystems, each subsystem
consisting of two batteries, battery charger for each
battery (the backup battery charger, one per train, may be
used to satisfy this requirement), and the corresponding
control equipment and interconnecting cabling supplying
power to the associated bus within the train are required to
be OPERABLE to ensure the availability of the required power
to shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (AOO) or a
postulated DBA. Loss of any train DC electrical power
subsystem does not prevent the minimum safety function from
being performed (Ref. 4).

Each DC electrical power subsystem (Train A or Train B) is
subdivided into channels. Train A consists of Channel A and
Channel C. Train B consists of Channel B and Channel D.
Channel A includes 125 VDC bus PKA-M41, 125 VDC battery bank
PKA-F11, and normal battery charger PKA-Hll or backup
battery charger PKA-H15.
Channel C includes 125 VDC bus PKC-M43, 125 VDC battery bank
PKC-F13, and normal battery charger PKC-H13 or backup
battery charger PKA-H15.

(continued)
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DC Sources -Operating
B.3.8.4

BASES

Channel B includes 125 VDC bus PKB-H42, 125 VDC battery bank
PKB-F12, and normal battery charger PKB-H12 or backup
battery charger PKB-H16.
Channel D includes 125 VDC bus PKD-N44, 125 VDC battery bank
PKD-F14, and normal battery charger PKD-H14 or backup
battery charger PKB-H16.

An OPERABLE DC electrical power subsystem requires all
required batteries and respective chargers to be operating
and connected to the associated DC bus(es).

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in NODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:
a. Acceptable fuel design limits and reactor coolant

pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for NODES 5 and 6, and
during movement of irradiated fuel assemblies are addressed
in the Bases f'r LCO 3.8.5, "DC Sources —Shutdown."

ACTIONS A.l
Condition A represents one train with a loss of ability to
completely respond to an event, and a potential loss of
ability to remain energized during normal operation. This
condition is independent of the battery charger status. It
is therefore, imperative that the operator 's attention focus
on stabilizing the unit, minimizing the potential for
complete loss of DC power to the affected train. The 2 hour
limit is consistent with the allowed time for an inoperable
DC distribution system train.

If one of the required DC electrical power subsystems is
inoperable (exclusive of the battery charger), the remaining
DC electrical power subsystem has the capacity to support a
safe shutdown and to mitigate an accident condition. Since a
subsequent worst case single failure would, however, result
in the complete loss of the remaining 125 VDC electrical

(continued)
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DC Sources —Operating
B 3.8.4

BASES

power subsystem with attendant loss of ESF functions,
continued power operation should not exceed 2 hours. The
2 hour Completion Time is based on Regulatory Guide 1.93
(Ref. 8) and reflects a reasonable time to assess unit
status as a function of the inoperable DC electrical power
subsystem and, if the DC electrical power subsystem is not
restored to OPERABLE status, to prepare to effect an orderly
and safe unit shutdown.

B 1 and B

If the. inoperable DC electrical power subsystem (exclusive
of the battery charger) cannot be restored to OPERABLE
status within the required Completion Time of Condition A,
the unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems. The Completion Time to
bring the unit to MODE 5 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 8).

C.l and C 2

Condition C represents the loss of the required (in-service)
battery charger and assumes that action will be taken
iranediately to restore charging capability to the battery
with the alternate charger (i.e., normal or backup). Under
normal plant load conditions, the loss of the battery
charger for ~ 1 hour has a negligible effect on the rated
battery capacity and does not impact the DC electrical power
subsystem's capability to perform its DBA safety function.
Irrrnediately following the loss of the charging capability,
battery cell parameters may not meet Category A limits
because these limits assume that the battery is being
charged at a minimum float voltage. The 1 hour Completion
Time allows for re-establishing charging capability such
that Category A parameters can be met. Operation with the
DC electrical power subsystem battery charger inoperable is
not allowed for an indefinite period of time even when the
battery cell parameters have been verified to meet the
Category A limits of'able 3.8.6-1. The 24 hour completion
time provides a period of time to correct the problem
coranensurate with the importance of maintaining the
DC electrical power subsystem battery charger in an OPERABLE
status.

(continued)
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DC Sources -Operating
B 3.8.4

BASES

D1

If the battery cell parameters cannot be maintained within
Category A limits as specified in LCO 3.8.6, the short term
capability of the battery is also degraded and the battery
must be declared inoperable.

SURVEILLANCE
REQUIREMENTS

SR 8.4.1

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the
charging system and the ability of the batteries to perform
their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and maintain the battery (or a battery cell)
in a fully charged state. The voltage requirements are
based on the nominal design voltage of the battery and are
consistent with the initial voltages assumed in the battery
sizing calculation'. The 7 day Frequency is more
conservative than the frequency specified in IEEE-450
(Ref. 9).

SR 3.8.4.2

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each
inter-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery
performance.

The limits established for this SR are based on calculation
1,2,3ECPK207 which states that if every terminal connection
were to degrade to 150E-6 ohms, there would be sufficient
battery capacity to satisfy the DBA Duty Cycle (Ref. 13).

The Surveillance Frequency for these inspections, which can
detect conditions that can cause power losses due to
resistance heating, is 92 days. This Frequency

is'onsideredacceptable based on operating experience related
to detecting corrosion trends.

PALO VERDE UNITS 1,2,3 B 3.8.4-6
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DC Sources -Oper ating
B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

R 3 8.4.3

Visual inspection of the battery cells, cell plates. and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance. The presence of physical damage or
deterioration does not necessarily represent a failure of
this SR, provided an evaluation determines that the physical
damage or deterioration does not affect the OPERABILITY of
the battery (its ability to perform its design function).

This SR is consistent with IEEE-450 (Ref. 9), which
recoranends detailed visual inspection of cell condition and
rack integrity. The 18 month Surveillance Frequency is
consistent with expected fuel cycle length, minimizing
battery testing while on line that could result in rendering
the batteries inoperable.

SR 3 8 4.4 and SR 3.8 4 5

Visual inspection and resistance measurements of inter -cell,
inter-rack, inter-tier, and terminal connections provide an
indication of'hysical damage or abnormal deterioration that
could indicate degraded battery condition. The
anticorrosion material is used to help ensure good
electrical connections and to reduce terminal deterioration.
The visual inspection for corrosion is not intended to
require removal of and inspection'nder each terminal
connection. The removal of visible corrosion is a
preventive maintenance SR. The presence of visible
corrosion does not necessarily represent a failure of this
SR provided visible corrosion is removed during performance
of SR 3.8.4.4.

The connection resistance limits for SR 3.8.4.5 is based on
calculation 1,2,3ECPK207 which states that if every terminal
connection were to degrade to 150E-6 ohms there would be
sufficient battery capacity to satisfy the DBA'uty Cycle
(Ref. 13).

The Surveillances are consistent with IEEE-450 (Ref. 9),
which recoranends cell to cell and terminal connection
resistance measurement. The 18 month Surveillance Frequency
is consistent with expected fuel cycle length, minimizing
battery testing while on line that could result in rendering
the batteries inoperable.

(continued)
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DC Sources —Operating
B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.8 4.6

This SR requires that each required battery charger be
capable of supplying 400 amps for batteries A and B and 300
amps for batteries C and D, and 125 V for ~ 8 hours. These
requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32
(Ref. 10), the battery charger supply is required to be
based on the largest combined demands of the various steady
state loads and the charging capacity to restore the battery
from the design minimum charge state to the fully charged
state, irrespective of the status of the unit during these
demand occurrences. The minimum required amperes and
duration ensures that these requirements can be

satisfied'he

Surveillance Frequency is acceptable, given the unit
conditions required to perf'orm the test and the other
administrative controls existing to ensure adequate charger
performance during these 18 month intervals. In addition,
this Frequency is intended to be consistent with expected
fuel cycle length.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance on the charger credited for
OPERABILITY would perturb the electrical distribution system
and challenge safety systems.

SR 3.8.4.7

A battery service test is a special test of battery
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref'. 10) and
Regulatory Guide 1.129 (Ref. 11), which state that the
battery service test should be performed during refueling
operations, or at some other outage, with intervals between
tests not to exceed 18 months.

This SR is modified by two Notes. Note 1 allows the
performance of a battery performance discharge test or a
modified performance discharge test in SR 3.8.4.8 in lieu of
a service test since both performance discharge test
parameters envelope the service test. The reason for Note 2

(continued)

PALO VERDE UNITS 1,2,3 B 3.8.4-8 REVISION 0



l

I

~
1

0



DC Sources -Operating
B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.4 7 \ ti d)

is that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.

SR 3 48

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the "as
found" condition, after having been in service, to detect
any change in the capacity determined by the acceptance
test. The test is intended to determine overall battery
degradation due to age and usage.

The modified performance discharge test is a simulated duty
cycle consisting of just two rates: the one minute rate
published for the battery or the largest current load of the
duty cycle (but in no case lower than the performance test
rate), followed by the test rate employed for the
performance test, both of which envelope the duty cycle of
the service test. Since the ampere-hours removed by a rated
one minute discharge represents a very small portion of the
battery capacity, the test rate can be changed to that for
the performance test without compromising the results of the
performance discharge test.

A modified discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will
often confirm the battery's ability to meet the critical
period of the load duty cycle, in addition to determining
its percentage of rated capacity. Initial conditions for
the modified performance discharge test should be identical
to those specified for a service test.

Either the battery performance discharge test or the
modified performance discharge test is acceptable f'r
satisfying SR 3.8.4.8. In addition, either of the
performance discharge tests may be used to satisfy SR
3.8.4.8 while satisfying the requirements of SR 3.8.4.7 at
the same time, because the test parameters envelope the
service test described in SR 3.8.4.7.

The acceptance criteria for this Surveillance are consistent
with IEEE-450 (Ref. 9) and IEEE-485 (Ref. 5). These
references recomnend that the battery be replaced if its
capacity is below 80K of the manufacturer rating. A

(continued)
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DC Sources -Operating
B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS

5RR.8.4.8 t ti di

capacity of 80K (low specific gravity cells) or 90K (AT8T)
shows that the battery rate of'eterioration is increasing,
even if there is ample capacity to meet the load
requirements.

The Surveillance Frequency for this test is normally
60 months. If the battery shows degradation, or if the
battery has reached 85K of its expected life and capacity is( 100K of the manufacturer's rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85K of its expected
life, the Surveillance Frequency is only reduced to
24 months for batteries that retain capacity ~ 100X of the
manufacturer's rating. Degradation is indicated when the
battery capacity drops by more than 10K (low specific
gravity cells) or 5X (AT8T) relative to its capacity on the
previous performance test, or when it is ~ 10K (low specific
gravity cells) or ~ 5X (AT8T) below the manufacturer's
rating.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would perturb the
electrical distribution system and challenge saf'ety systems.

REFERENCES l. 10 CFR.50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10, 1971.

3. IEEE-308-1974.

4. UFSAR, Chapter 8.3.2.

5. IEEE-485-1983, June 1983.

6. UFSAR, Chapter 6.

7. UFSAR, Chapter 15.
'.

Regulatory Guide 1.93, December 1974.

9. IEEE-450-1980.
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DC Sources -Operating
B 3.8.4

BASES

REFERENCES

(continued)
10. Regulatory Guide 1.32, Revision 0, August 11, 1972.

11. Regulatory Guide 1.129, Revision 1, February 1978.

12. Design Basis Manual "Class 1E 125 VDC Power System".

13. Calculation 1,2,3ECPK207
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DC Sources -Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources -Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Bases f'r
LCO 3.8.4, "DC Sources -Operating."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANAI YSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2). assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems'PERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6, and during movement of irradiated fuel
assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The DC electrical power subsystems, each subsystem
consisting of two batteries, one battery charger per
battery and the corresponding control equipment and
interconnecting cabling within the train, are requi red to

(continued)
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DC Sources —Shutdown
B 3.8.5

BASES

LCO
(continued)

be OPERABLE to support required trains of distribution
systems required OPERABLE by LCO 3.8. 10, "Distribution
Systems -Shutdown." This ensures the availability of
sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents).

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 5 and 6. and during movement of irradiated fuel
assemblies provide assurance that:
a. Required features needed to mitigate a fuel handling

accident are available;

b. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

c. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requi rements for MODES 1, 2, 3,
and 4 are covered in LCO 3.8.4.

ACTIONS The Actions are modified by a Note that identifies required
Action A.2.3 is not applicable to the movement of ir radiated
fuel assemblies in Modes 1 through 4.

A.l A.2.1 A.2.2 A.2.3 and A.2.4

If two 125 VDC trains are required per LCO 3.8.10, the
remaining train with DC power available may be capable of
supporting sufficient systems to allow continuation of CORE
ALTERATIONS and fuel movement. By allowing the option to
declare required features inoperable with the associated DC

power source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected requi red
features LCO ACTIONS. In many instances. this option may
involve undesi red administrative efforts.

(continued)
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DC Sources -Shutdown
B 3.8.5

BASES

ACTIONS A. 1 A.2. 1 A.2.2 A.2.3 and A.2.4 (continued)

Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of i rradiated fuel assemblies, and operations involving
positive reactivity additions). The Required Action to
suspend positive reactivity additions does not preclude
actions to maintain or increase reactor vessel inventory,
provided the required SDH is'aintained.

Suspension of these activities shall not preclude-completion
of actions to establish a safe conservative condition. If
moving i rradiated fuel assemblies while in NODES 1, 2, 3, or
4, the fuel movement is independent of reactor operations.
Therefore. inability to immediately suspend movement of
irradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown. These actions minimize
probability of the occurrence of postulated events. It is
further requi red to immediately initiate action to restore
the required DC electrical power subsystems and to continue
this action unti 1 restoration is accomplished in order to
provide the necessary DC electrical power to the unit safety
systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

B.l and B.2

Condition B represents the loss of the required (in-service)
battery charger and assumes that action will be taken
immediately to restore charging capability to the battery
with the alternate charger (i .e., normal or backup). Under
normal plant load conditions, the loss of the battery
charger for < 1 hour has a negligible effect on the rated
battery capacity and does not impact the DC electrical power
subsystem's capability to perform its DBA safety function.
Immediately following the loss of the charging capability,
battery cell parameters may not meet Category A limits
because these limits assume that the battery is being
charged at a minimum float voltage.. The 1 hour Completion

(continued)
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DC Sources -Shutdown
B 3.8.5

BASES

ACTIONS B. 1 and B.2 (continued)

Time allows for re-establishing charging capability such
that Category A parameters can be met. Operation with the
DC electrical power subsystem battery charger inoperable is
not allowed for an indefinite period of time even when the
battery cell parameters have been verified to meet the
category A limits of Table 3.8.6-1. The 24 hours completion
time provides a period of time to correct the problem
commensurate with the importance of maintaining the
DC electrical power subsystem battery charger in an OPERABLE
status.

C.1

If the battery cell parameters cannot be maintained within
Category A limits as specified in LCO 3.8.6, the short term
capability of the battery is also degraded and the battery
must be declared inoperable.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1

SR 3.8.5.1 states that Surveillances required by SR 3.8.4.1
through SR 3.8.4.8 are applicable in these MODES. See the
cor responding Bases for LCO 3.8.4 for a discussion of each
SR. This SR is modified by a Note. The reason for the Note
is to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs muststill be capable of being met, but actual performance is not
required.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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Battery Cell Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEHS

B 3.8.6 Battery Cell Parameters

BASES

BACKGROUND This LCO delineates the limits on electrolyte temperature,
level. float voltage. and specific gravity for the DC power
source batteries. A discussion of these batteries and thei r
OPERABILITY requi rements is provided in the Bases for
LCO 3.8.4, "DC Sources -Operating," and LCO 3.8.5,
"DC Sources -Shutdown."

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2). assume Engineered Safety Feature (ESF)
systems are OPERABLE. The DC electrical power system
rovides normal and emergency DC electrical power for the
Gs. emergency auxiliaries. and control and switching during

all NODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining at least one train of DC sources OPERABLE during
accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

Battery cell parameters satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO Battery cell parameters must remain within acceptable limits
to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occur rence (AOO) or a postulated
DBA. Electrolyte (level and specific gravity) and cell
float voltage limits are conservatively established,
allowing continued DC electrical system function even with
Category A and B limits not met. Train A batteries are
composed of Channel A and Channel C batteries. Train B
batteries are composed of Channel B and Channel D batteries.

PALO VERDE UNITS 1,2.3 B 3.8.6-1
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Battery Cell Parameters
B 3.8.6

BASES (continued)

APPLICABILITY The battery cell parameters are required solely for the
support of the associated DC electrical power subsystems.
Therefore. battery electrolyte and cell float voltage are
only required when the DC power source is required to be
OPERABLE. Refer to the Applicability discussion in the
Bases for LCO 3.8.4 and LCO 3.8.5.

ACTIONS A.l A.2 and A.3

With one or more batteries with one or more battery cell
parameters not within limits (i.e., Category A limits not
met or Category B limits not met or Category A and B limits
not met) but within the Category C limits specified in
Table 3.8.6-1. the battery is degraded but there is still
sufficient capacity to perform the intended function.
Therefore, the affected battery is not required to be
considered inoperable solely as a result of Category A or B
limits not met. and continued operation is permitted for a
limited period.

The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C limits
within 1 hour (Required Action A.1). This check will
provide a quick indication of the status of the remainder of
the battery cells. One hour provides time to inspect the
electrolyte level and to confirm the float voltage of the
pilot cells. One hour is considered a reasonable amount of
time to perform the requi red verification.

Verification that the Category C limits are met (Required
Action A.2) provides assurance that during the time needed
to restore the parameters to the Category A and B limits,
the battery will still be capable of performing its intended
function. A period of 24 hours is allowed to complete the
initial verification because electrolyte level, temperature,
cell float voltage, and specific gravity measurements must
be obtained for each connected cell. Taking into
consideration both the time required to perform the requi red
verification and the assurance that the battery cell
parameters are not severely degraded. this time is
considered reasonable. The verification is repeated at 7
day intervals until the parameters are restored to Category
A and B limits. This periodic verification is consistent
with the normal Frequency of pilot cell Surveillances.

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

ACTIONS A. 1 A.2 and A.3 (continued)

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Category A and 8 limits. With the consideration that, while
battery capacity is degraded. sufficient capacity exists to
perform the intended function and to allow time to fully
restore the battery cell parameters to normal limits, this
time is acceptable prior to declaring the battery
inoperable.

B. 1

With one or more batteries with one or more battery cell
parameters not within the Category C limit for any connected
cell, sufficient capacity to supply the maximum expected
load requirement is not assured and the corresponding DC
electrical power subsystem must be declared inoperable.
Additionally, other potentially extreme conditions, such as
not completing any of the Required Actions of Condition A
within the required Completion Time or average electrolyte
temperature of representative cells falling below 60 F, are
also cause for immediately declaring the associated DC
electrical power subsystem inoperable.

SURVEILLANCE
REQUIREMENTS

SR 3.8.6.1

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 3), which recommends regular
battery inspections (at least one per month) including float
voltage, specific gravity. and electrolyte level of pilot
cells.

SR 3.8.6.2

The quarterly inspection of level, specific gravity and
float voltage is consistent with IEEE-450 (Ref. 3). In
addition, within 7 days of a battery discharge ( 105 V or a
battery overcharge ) 150 V, the battery must be demonstrated
to meet Category B limits. Transients, such as motor
starting transients, which may momentarily cause battery

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.6.2 (continued)

voltage to drop to < 105 V, do not constitute a battery
discharge provided the battery terminal voltage and float
current return to pre-transient values. This inspection is
also consistent with IEEE-450 (Ref. 3). which recommends
special inspections following a severe discharge or
overcharge. to ensure that no significant degradation of the
battery occurs as a consequence of such discharge or
overcharge.

SR 3.8.6.3

This Surveillance verification that the average temperature
of representative cells (a 10K representative sample of
available cells for each battery bank) is ) 60'F is
consistent with a recommendation of IEEE-450 (Ref. 3), which
states that the temperature of electrolytes in
representative cells should be determined on a quarterly
basis.

Lower than normal temperatures act to inhibit or reduce
battery capacity. This SR ensures that the operating
temperatures remain within an acceptable operating range.
This limit is based on vendor recommendations.

Table 3.8.6-1

This table delineates the limits on electrolyte level, float
voltage. and specific gravity for three different
categories. The meaning of each category is discussed
below.

Category A defines the normal parameter limit for each
designated pilot cell in each battery. The cells selected
as pilot cells are those whose level, voltage and
electrolyte specific gravity approximate the state of charge
of the entire battery.

The Category A limits specified for electrolyte level are
based on vendor recommendations and are consistent with the
guidance in IEEE-450 (Ref. 3), with the extra ~r, inch
allowance above the high water level indication for
operating margin to account f'r temperatures and charge

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE
REQUIREMENTS

Table 3.8.6. 1 (continued)

effects. In addition to this allowance, footnote (a) to
Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided it
is not overflowing. These limits ensure that the plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 3) recommends that electrolyte
level readings should be made only after the battery has been
at float charge for at least 72 hours.

The Category A limit specified for float voltage is a 2. 13 V
per cell (low specific gravity cells) or > 2. 18 V per cell
(AT&T). This value is based on the battery vendor
recommendation which states that prolonged operation of
cells < 2.13 V (low specific gravity cells) or < 2. 18 V
(ATET) can reduce the life expectancy of cells.
The Category A limit specified for specific gravity for each
pilot cell is > 1.200 (low specific gravity cells) or ~ 1.290
(ATILT) (0.015 [low specific gravity cellsj or 0. 10 LAT8Tj
below the vendor fully charged nominal specific gravity or a
battery charging current that had stabilized at a low value).
This value is characteristic of a charged cell with adequate
capacity. According to IEEE-450 (Ref. 3), the specific
gravity readings are based on a temperature of 77'F (25'C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3'F (1.67'C)
above 77'F (25'C), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3'F below 77'F. The specific
gravity of the electrolyte in a cell incr eases with a loss of
water due to electrolysis or evaporation.

Category B defines the normal parameter limits f'r each
connected cell. The term "connected cell" excludes any
battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above. Footnote (d) to Table 3.8.6-1
is applicable to Category B float voltage. Footnote (d)
requires correction for average electrolyte temperature. The
Category B limit specified for specific gravity for each
connected cell is > 1.195 (low specific gravity cells) or
~ 1.280 (AT8T) (0.020 below the vendor fully charged. nominal

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE
REQUIREMENTS

Table 3.8.6. 1 (continued)

specific gravity) with the average of all connected cells
>1.205 (low specific gravity cells) or > 1.290 (AT8T) (0.010
below the vendor fully charged, nominal specific gravity).
These values are based on vendor's recommendations. The
minimum specific gravity value required for each cell ensures
that the effects of a highly charged or newly installed cell
will not mask overall degradation of the battery.

Category C defines the limit for each connected cell. These
values. although reduced. provide assurance that sufficient
capacity exists to perform the intended function and maintain
a margin of safety. When any battery parameter is outside
the Category C limit, the assurance of sufficient capacity
described above no longer exists and the battery must be
declared inoperable.

The Category C limit specified for electrolyte level (above
the top of the plates and not overflowing) ensures that the
plates suffer no physical damage and maintain adequate
electron transfer capability. The Category C Allowable Value
for float voltage is based on vendor recommendations which
state that a cell voltage of 2.07 V or below (low specific
gravity cells) or 2. 14 V or below (AT8T). under float,
conditions and not caused by elevated temperature of the
cell, indicates internal cell problems and may require cell
replacement.

The Category C limit of average specific gravity ~ 1.195 (low
specific gravity cells) or ~ 1.280 (AT8T) is based on vendor
recommendations (0.020 below the vendor recommended fully
charged, nominal specific gravity). In addition to that
limit. it is required that the specific gravity for each
connected cell must be no less than 0.020 below the average
of all connected cells. This limit ensures that the effect
of a highly charged or new cell does not mask overall
degradation of the battery.

Footnotes (b) and (c) to Table 3.8.6-1 are applicable to
Category A. B. and C specific gravity. Footnote (b) to
Table 3.8.6-1 requires specific gravity correction for
electrolyte level and temperature, with the exception that
level correction is not required when battery charging
current is ( 2 amps on float charge. This current provides,
in general. an indication of overall battery condition.

(continued)
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Battery Cell Par ameters
B 3.8.6

BASES

SURVEILLANCE
REQUIREMENTS

Table 3.8. 6-1 (continued)

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize. A
stabilized charger current is an acceptable alternative to
specific gravity measurement for determining the state of
charge. This phenomenon is discussed in IEEE-450 (Ref'. 3).
Footnote (c) to Table 3.8.6-1 allows the float charge current
to be used as an alternate to specific gravity for up to
7 days following a battery equalizing recharge. Within 7
days, each connected cell's specific gravity must be measured
to confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
significant. and confirming measurements may be made in less
than 7 days.

REFERENCES l. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. IEEE-450-1980.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters -Operating

BASES

BACKGROUND The inyerters are the preferred source of power for the AC
vital instrument buses because'of the stability and
reliability they achieve by being powered from the 125 VOC
battery source. The function of the inverter is to provide
AC electrical power to the AC vital instrument buses. The
AC vital instrument bus can be powered from an AC source via
a Class 1E constant voltage regulator or from the converter
connected to the station battery. This configuration
provides an uninterruptible power source for the
instrumentation and controls for the Reactor Protective
System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS). There are two inverters per Train (A and B)
which totals to four inver ters per unit. Specific details on
inverters and their operating characteristics are found in
the UFSAR, Chapter 8 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (OBA) and
transient analyses in the UFSAR, Chapter 6 (Ref. 2) and
Chapter 15 (Ref. 3), assume Engineered Safety Feature
systems are OPERABLE. The inverters are designed to provide
the required capacity, capability, redundancy. and
reliability to ensure the availability of necessary power to
the RPS and ESFAS instrumentation and controls so that the
fuel. Reactor Coolant System. and containment design limits
are not exceeded. These limits are discussed in more detail
in the Bases for Section 3.2. Power Distribution Limits;
Section 3.4. Reactor Coolant System (RCS); and Section 3.6,
Containment Systems.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the unit. This includes
maintaining required AC vital instrument buses OPERABLE
during accident conditions in the event of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power; and

b. A worst case single failure.

PALO VEROE UNITS 1,2,3 B 3.8.7-1
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Inver ters -Oper ating
B 3.8.7

BASES (continued)

SAFETY ANALYSIS
(continued)

Inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO The inverters ensure the availability of AC electrical power
for the systems'nstrumentation required to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (AOO) or a postulated
DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is maintained. The four
inverters (two per train) ensure an uninterruptible supply
of AC electrical power to the AC vital instrument buses evenif the 4. 16 kV safety buses are de-energized.

OPERABLE inverters require the associated AC vital
instrument bus to be powered by the inverter with output
voltage and frequency within tolerances, and power input to
the inver ters from a 125 VDC station battery.

This LCO is modified by a Note that allows one inverter to
be disconnected from its associated battery for s 24 hours,if the AC vital instrument bus is powered from a Class 1E
constant voltage regulator during the period and all other
inverters are operable. This allows an equalizing charge to
be placed on one battery. If the inverter was not
disconnected, the resulting voltage condition might damage
the inverter. These provisions minimize the loss of
equipment, that would occur in the event of a loss of offsite
power . The 24 hour time period for the allowance minimizes
the time during which a loss of offsite power could result
in the loss of equipment energized from the affected AC
vital instrument bus while taking into consideration the
time required to perform an equalizing charge on the battery
bank.

The intent of this Note is to limit the number of inverters
that may be disconnected. Only the inverter associated with
the single battery undergoing an equalizing charge may be

PALO VERDE UNITS 1,2,3 B 3.8.7-2
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Inverters —Operating
B 3.8.7

BASES (continued)

LCO
(continued)

disconnected. All other inverters must be connected to
their associated batteries and aligned to thei r associated
AC vital instrument buses.

APPLICABILITY The inverters are required to be OPERABLE in NODES 1, 2, 3,
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Inverter requirements for NODES 5 and 6, and during movement
of irradiated fuel assemblies are covered in the Bases for
LCO 3.8.8. "Inverters -Shutdown."

ACTIONS A.1

With a required inverter inoperable, its associated AC vital
instrument bus becomes inoperable until it is re-energized
from its Class 1E constant voltage source regulator.

Required Action A. 1 is modified by a Note, which states to
enter the applicable conditions and Required Actions of
LCO 3.8.9, "Distribution Systems -Operating," when
Condition A is entered with one AC vital instrument bus
de-energized. This ensures the AC vital instrument bus is
re-energized within 2 hours via the Class 1E constant
voltage regulator.

Required Action A.l allows 24 hours to fix the inoperable
inverter and return it to service. The 24 hour limit is
based upon engineering judgment. taking into consideration
the time required to repair an converter and the additional
risk to which the unit is exposed because of the inverter
inoperability. This has to be balanced against the risk of
an immediate shutdown. along with the potential challenges
to safety systems such a shutdown might entail. When the AC

PALO VERDE UNITS 1,2,3 B 3.8.7-3
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Inverters -Operating
B 3.8.7

BASES (continued)

ACTIONS A.l (continued)

vital instrument bus is powered from its constant voltage
source. it is relying upon interruptible AC electrical power
sources (offsite and onsite). The uninterruptible inverter
source to the AC vital instrument buses is the preferred
source for powering instrumentation trip setpoint devices.

B.l and B.2

If the inoperable devices or components cannot be restored
to OPERABLE status within the required Completion Time, the
unit must be brought to a HODE in which the LCO does not
apply. To achieve this status. the unit must be brought to
at least HODE 3 within 6 hours and to HODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience. to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit

systems'URVEILLANCE

REQUIREHENTS
SR 3.8.7.1

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital instrument buses energized from the
inverter. The verification of proper voltage and frequency
output ensures that the required power is readily available
for the instrumentation of the RPS and ESFAS connected to
the AC vital instrument buses. The 7 day Frequency takes
into account the redundant capability of the inverters and
other indications available in the control room that alert
the operator to inverter malfunctions.

REFERENCES 1. UFSAR. Chapter 8.

2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.
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Inverters -Shutdown
8 3.8.8

B 3.8 ELECTRICAL POWER SYSTEMS

8 3.8.8 Inverters -Shutdown

BASES

BACKGROUND A description of the inverters is provided in the Bases for
LCO 3.8.7, "Inverters —Operating."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC to AC inverters are designed
to provide the required capacity, capability, redundancy,
and reliability to ensure the availability of necessary
power to the Reactor Protective System and Engineered Safety
Features Actuation System instrumentation and controls so
that the fuel, Reactor Coolant System, and containment
design limits are not exceeded.

The OPERABILITY of the inverters,is consistent with the
initial'assumptions of the accident analyses and the
requirements for the supported systems'PERABILITY.

The OPERABILITY of the minimum inverters to each AC vital
instrument bus during NODES 5 and 6, and during movement of
irradiated fuel assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate power is available to mitigate events
postulated during shutdown, such as a fuel handling
accident.

The inverters were previously identified as part of the
distribution system and, as such, satisfy Criterion 3 of
10 CFR 50.36 (c)(2)(ii).

PALO VERDE UNITS 1,2,3 B 3.8.8-1

(continued)

REVISION 0



l

'

0



Inverters -Shutdown
B 3.8.8

BASES (continued)

LCO The required inverters ensure the availability of electrical
power for the instrumentation for systems required to shut
down the reactor and maintain it in a safe condition after
an anticipated operational occurrence or a postulated DBA.
The battery powered inverters provide uninterruptible supply
of AC electrical power to the AC vital instrument buses evenif the 4.16 kV safety buses are de-energized. OPERABILITY
of the inverters requires that the AC vital instrument bus
be powered by the inverter. This ensures the availability
of sufficient inverter power sources to operate the unit in
a safe manner and to mitigate the consequences of postulated
events during shutdown (e.g., fuel handling accidents).

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6, and
during movement of irradiated fuel assemblies provide
assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

Inverter requirements f'r MODES 1, 2, 3, and 4 are covered
in LCO 3.8.7.

ACTIONS The Actions are modified by a Note that identifies required
Action A.2.3 is not applicable to the movement of irradiated
fuel assemblies in Modes 1 through 4.

A.l A.2.1 A.2.2 A.2.3 and A.2 4

If two trains of AC vital instrument buses are required by
LCO 3.8.10, "Distribution Systems —Shutdown," the remaining
OPERABLE inverters may be capable of supporting sufficient
required features to allow continuation of CORE ALTERATIONS,
fuel movement, operations with a potential for draining the
reactor vessel, and operations with a potential f'r positive

(continued)
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Inverters -Shutdown
B 3 '.8

BASES

ACTIONS A. 1 A 2.1 A.2 2 A 2 and A.2 4 (continued)

reactivity additions. By the allowance of the option to
declare required features inoperable with the associated
inverter(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCOs'equired Actions. In many instances. this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of'rradiated fuel assemblies, and operations involving
positive reactivity additions). The Required Action to
suspend positive reactivity additions does not preclude
actions to maintain or increase reactor vessel inventory,
provided the required SDM is maintained.

Suspension of these activities shall not preclude completion,
of actions to establish a safe conservative conditions If
moving irradiated fuel assemblies while in MODES 1, 2, 3, or
4, the fuel movement is independent of reactor operations.
Therefore, inability to iranediately suspend movement of
irradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown. These actions minimize the
probability of the occurrence of postulated events. It is
further required to iranediately initiate action to restore
the required inverters and to continue this action until
restoration is accomplished in order to provide the
necessary inverter power to the unit safety systems.

The Completion Time of iranediately is consistent with the
required times for actions requiring prompt attention. The
restoration of'he required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from a
constant voltage source regulator .

SURVEILLANCE
REQUIREMENTS

SR 3.8 8.1

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital instrument buses energized from the
inverter. The verification of proper voltage and frequency
output ensures that the required power is readily available

(continued)
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Inverters —Shutdown
B 3.8.8

BASES

SURVEILLANCE
REQUIREMENTS

~5R 3..i I Li d)

for the instrumentation connected to the AC vital instrument
buses. The 7 day Frequency takes into account the redundant
capability of the inverters and other indications available
in the control room that alert the operator to inverter
mal functions.

REFERENCES l. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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Distribution Systems —Operating
B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEHS

B 3.8 ' Distribution Systems -Operating

BASES

BACKGROUND The onsite Class lE AC. DC. and AC vital instrument bus
electrical power distribution systems are divided into two
trains. Each train has redundant and independent AC. DC,
and AC vital instrument bus electrical power distribution
subsystems.

The AC primary electrical power distribution system consists
of two 4.16 kV Engineered Safety feature (ESF) buses.
Each 4.16 kV ESF bus is normally connected to a offsite
source. If the offsite source is de-energized or
disconnected, the onsite emergency DG supplies power to the
4.16 kV ESF bus. Control power for the 4. 16 kV breaker s is
supplied from the Class lE batteries. Additional
description of this system may be found in the Bases for
LCO 3.8. 1, "AC Sources -Operating," and the Bases for
LCO 3.8.4, "DC Sources -Operating."

The secondary AC electrical power distribution system for
each train includes the safety related load centers. and
motor control centers shown in Table B 3.8.9-1.

The 120 VAC vital instrument buses are arranged in two
channels per subsystem and are normally powered from the
inverters. There are four channels designated as A, B, C
and D for each unit. The alternate power supply for the
vital instrument buses are Class 1E constant voltage source
regulators powered from train-related Class 1E motor control
centers and its use is governed by LCO 3.8.7.
"Inver ters -Operating. "

There are two independent 125 VDC electrical power
distribution subsystems (Train A and Train B). Each
subsystem contains two DC power channels. There are four
channels designated as A. B, C, and D for each unit.

The list of all required distribution buses is presented in
Table B 3.8.9-1.- The six electrical power distribution
subsystems consist of those components identified by Table
B 3.8.9-1. Load breakers not identified by this table do
not impact this LCO but may impact supported system LCOs.
Load breakers that are requi red to maintain energized those
buses identified by Table B 3.8.9.-1 (e.g. PG to PH) do
impact this LCO.

PALO VERDE UNITS 1,2,3 B 3.8.9-1
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Distribution Systems -Operating
B 3.8.9

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR. Chapter 6 (Ref'. 1) and
Chapter 15 (Ref. 2). assume ESF systems are OPERABLE. The
AC. DC, and AC vital instrument bus electrical power
distribution systems are designed to provide sufficient
capacity. capability, redundancy. and reliability to ensure
the availability of necessary power to ESF systems so that
the fuel. Reactor Coolant System, and containment design
limits are not exceeded. These limits are discussed in more
detail in the Bases for Section 3.2, Power Distribution
Limits; Section 3.4, Reactor Coolant System (RCS); and
Section 3 ', Containment Systems.

The OPERABILITY of the AC. DC, and AC vital instrument bus
electrical power distribution systems is consistent with theinitial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining power distribution systems OPERABLE during
accident conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC
electrical power; and

b. A worst case single failure.

The distribution systems satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO The six required power distribution subsystems listed in
Table B 3.8.9-1 ensure the availability of AC, DC, and AC
vital instrument bus electrical power for the systems
required to shut down the reactor and maintain it in a safe
condition after an anticipated operational occurrence (AOO)

. or a postulated DBA. The AC, DC. and AC vital instrument
bus electrical power distribution subsystems are required to
be OPERABLE.

Maintaining the Train A and Train B AC, DC. and AC vital
instrument bus electrical power distribution subsystems
OPERABLE ensures that the redundancy incorporated into the
design of ESF is not defeated. Therefore. a single failure
within any system or within the electrical power
distribution subsystems will not prevent safe shutdown of
the reactor.

(continued)
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8 3.8.9

BASES

LCO
(continued)

OPERABLE AC electrical power distribution subsystems require
the associated buses, load centers, and motor control centers
to be energized to their proper voltages. OPERABLE DC
electrical power distribution subsystems requi re the
associated buses to be energized to their proper voltage from
either the associated battery or charger. OPERABLE AC vital
instrument bus electrical power di'stribution subsystems
requi re the associated buses to be energized to their proper
voltage from the associated inverter via inverted DC voltage,
or Class 1E constant voltage regulator.

In addition. tie breakers between redundant safety related
AC. DC, and AC vital instrument bus power distribution
subsystems. if they exist, must be open. This prevents any
electrical malfunction in any power distribution subsystem
from propagating to the redundant subsystem. which could
cause the failure of a redundant subsystem and a loss of
essential safety function(s). If any tie breakers are
closed, the affected redundant electrical power distribution
subsystems are considered inoperable. This applies to the
onsite. safety related redundant electrical power
distribution subsystems. It does not, however, preclude
redundant Class 1E 4. 16 kV buses from being powered from the
same offsite circuit.

APPLICABILITY The electrical power distribution subsystems are required to
be OPERABLE in MODES 1. 2. 3, and 4 to ensure that:
a. Acceptable fuel design limits and reactor coolant

pressure boundary limits are not exceeded as a result of
AOOs or abnormal transients: and

b. Adequate core cooling is provided. and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated DBA.

Electrical power distribution subsystem requi rements for
MODES 5 and 6, and during movement of irradiated fuel
assemblies are covered in the Bases for LCO 3.8. 10,
"Distribution Systems -Shutdown."
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Distribution Systems -Operating
B 3.8.9

BASES (continued)

ACTIONS A.1

With one or more required AC buses, load centers. or motor
control centers (see Table B 3.8.9.-1), except AC vital
instrument buses, in one subsystem inoperable. the remaining
AC electrical power distribution subsystem in the other
train is capable of supporting the minimum safety functions
necessary to shut down the reactor and maintain it in a safe
shutdown conditions assuming no single fai lure. The overall
reliability is reduced, however, because a single failure in
the remaining power distribution subsystems could result in
the minimum required ESF functions not being supported.
Therefore. the required AC buses. load centers and motor
control centers must be restored to OPERABLE status within
8 hours.

Condition A worst scenario is one train (PBA or PBB) without
AC power (i.e., no offsite power to the train and the
associated DG inoperable). In this condition, the unit is
more vulnerable to a complete loss of AC power . It is,
therefore, imperative that the unit operator's attention be
focused on minimizing the potential for loss of power to the
remaining train by stabilizing the unit, and on restoring
power to the affected train. The 8 hour. time limit before
requiring a unit shutdown in this condition is acceptable
because of:

a. The potential for decreased safety if the unit
operator 's attention is diverted from the evaluations
and actions necessary to restore power to the affected
train. to the actions associated with taking the unit
to shutdown within this time limit; and

b. The potential for an event in conjunction with a
single failure of a redundant component in the train
with AC power.

The second Completion Time for Required Action A. 1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of

(continued)
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Distr ibution Systems - Operating
B 3.8.9

BASES

ACTIONS A.l (continued)

failing to meet the LCO. If Condition A is entered while,
for instance, a DC bus is inoperable and subsequently
restored OPERABLE. the LCO may already have been not met for
up to 2 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the AC
distribution system. At this time, a DC ci rcuit could again
become inoperable, and AC distribution restored OPERABLE.
This could continue indefinitely.
The Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This will result in establishing the "time zero" at the time
the LCO was initially not met. instead of the time
Condition A was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

B.1

With AC vital instrument bus(es) (Channels A or C, or
Channels B or D) (see Table B 3.8.9-1) in one train
inoperable. the remaining OPERABLE AC vital bus electrical
power distribution subsystem is capable of supporting the
minimum safety functions necessary to shut down the unit and
maintain it in the safe shutdown condition. Overall
reliability is reduced. however. since an additional single
failure could result in the minimum required ESF functions
not being supported. Therefore, the required AC vital
instrument buses must be restored to OPERABLE status within
2 hours by powering the bus from the associated inverter via
inverted DC voltage or the Class 1E constant voltage
regulator.

Condition B represents one train without adequate AC vital
instrument bus power; potentially both the DC source and the
associated AC source are nonfunctioning. In this situation,
the unit is significantly more vulnerable to a complete loss
of all noninterruptible power. It is. therefore. imperative
that the operator's attention focus on stabilizing the unit,
minimizing the potential for loss of OPERABILITY to the
remaining vital instrument buses. and restoring power .to the
affected electrical power distribution subsystem.

(continued)
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Distributi on Systems -Operating
B 3.8.9

BASES

ACTIONS B.l (continued)

This 2 hour limit is more conservative than Completion Times
allowed for the vast majority of components that are without
adequate AC vital instrument power. Taking exception to
LCO 3.0.2 for components without adequate AC vital
instrument power, which would have the Required Action
Completion Times shorter than 2 hours if declared
inoperable, is acceptable because of:

a. The potential for decreased safety by requiring a
change in unit conditions (i.e., requiring a shutdown)
and not allowing stable operations to continue:

b. The potential for decreased safety by requi ring entry
into numerous Applicable Conditions and Required
Actions for components without adequate AC vital
instrument power and not providing sufficient time for
the operators to perform the necessary evaluations and
actions for restoring power to the affected train; and

c. The potential for an event in conjunction with a
single failure of a redundant component.

The 2 hour Completion Time takes into account the importance
to safety of restoring the AC vital instrument bus to
OPERABLE status, the redundant capability afforded by the
other OPERABLE vital instrument buses, and the low
probability of a DBA occurring during this period.

The second Completion Time for Required Action B. 1
establishes a limit on the maximum allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition B is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE, the LCO may already have been not met for
up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the vital
instrument bus distribution system. At this time, an AC
train could again become inoperable, and vital instrument
bus distribution restored OPERABLE. This could continue
indefinitely.

(continued)
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Distribution Systems - Operating
B 3.8.9

BASES

ACTIONS B. 1 (continued)

This Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This will result in establishing the "time zero" at the time
the LCO was initially not met, instead of the time
Condition B was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fai 1 to meet the
LCO indefinitely.

C.1

With DC bus(es) in one train (see Table B 3.8.9-1)
inoperable, the remaining DC electrical power distribution
subsystem is capable of supporting the minimum safety
functions necessary to shut down the reactor and maintain it
in a safe shutdown condition, assuming no single failure.
The overall reliability is reduced. however, because a
single failure in the remaining DC electrical power
distribution subsystem could result in the minimum required
ESF functions not being supported. Therefore, the required
DC buses must be restored to OPERABLE status within 2 hours
by powering the bus from the associated battery or battery
charger.

Condition C represents one train without adequate DC power;
otentially both with the battery significantly degraded and
he associated charger nonfunctioning. In this situation,

the unit is significantly more vulnerable to a complete loss
of all DC power. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit,
minimizing the potential for loss of power to the remaining
DC buses and restoring power to the affected DC electrical
power distribution subsystem.

(continued)
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Distribution Systems -Oper ating
8 3.8.9

BASES

ACTIONS C.l (continued)

This 2 hour limit is more conservative than Completion Times
allowed for the vast majority of components which would be
without power. Taking exception to LCO 3.0.2 for components
without adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:

a. The potential for decreased safety by requiring a
change in unit conditions (i.e.. requiring a shutdown)
while allowing stable operations to continue;

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required
Actions for components without DC power and not
providing sufficient time for the operators to perform
the necessary evaluations and actions for restoring
power to the affected train; and

c. The potential for an event in conjunction with a
single fai lure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref'. 3).

The second Completion Time for Required Action C. 1
establishes a limit on the maximum time allowed f'r any
combination of requi red distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition C is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE. the LCO may already have been not met for
up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the DC
distribution system. At this time, an AC train could again
become inoperable, and DC distribution restored OPERABLE.
This could continue indefinitely.

This Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This will result in establishing the "time zero" at the time
the LCO was initially not met, instead of the time
Condition C was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the
LCO indefinitely.

(continued)
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Distribution Systems -Operating
B 3.8.9

BASES

ACTIONS
(continued)

D.l and D.2

If the inoperable distribution subsystem cannot be restored
to OPERABLE status within the required Completion Time, the
unit must be brought to a HODE in which the LCO does not
apply. To achieve this status. the unit must be brought to
at least HODE 3 within 6 hours and to HODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the requi red unit
conditions from full power conditions in an orderly manner
and without challenging unit systems.

Condition E corresponds to a level of degradation in the
electrical distribution system that causes a required safety
function to be lost. When more than one Condition is
entered, and this results in the loss of a required safety
function, the plant is in a condition outside the accident
analysis. Therefore. no additional time is justified for
continued operation.

LCO 3.0.3 must be entered immediately to commence a
controlled shutdown.

PALO VERDE UNITS 1.2.3 B 3.8.9-9
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Distribution Systems -Operating
B 3.8.9

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.9.1

This Surveillance verifies that the AC. DC, and AC vital
instrument bus electrical power distribution systems are
functioning proper ly, with the required ci rcuit breakers
closed and the buses energized. The correct breaker
alignment ensures the appropriate separation and
independence of the electrical divisions is maintained. and
the appropriate voltage is available to each required bus.
The verification of proper voltage availability on the buses
ensures that the requi red voltage is readily available for
motive as well as control functions for critical system
loads connected to these buses. The 7 day Frequency takes
into account the redundant capability of the AC, DC, and AC
vital instrument bus electrical power distribution
subsystems, and other indications available in the control
room that alert the operator to subsystem malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. Regulatory Guide 1.93. Revision 0, December 1974.
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Distribution Systems -Operating
B 3.8.9

Table B 3.8.9-1
(Units 1, 2, and 3)

TYPE

AC safety
buses

VOLTAGE

4160 V

480 V

480 V

TRAIN A

ESf Bus PBA-S03

Load Centers
PGA-L31, PGA-L33,

PGA-L35

Motor Control Centers
PHA-M31, PHA-M33,
PHA-M35, PHA-M37

TRAIN B

ESF Bus PBB-S04

Load Centers
PGB-L32. PGB-L34.

PGB-L36

Motor Control Center
PHB-M32, PHB-M34,
PHB-M36, PHB-M38

DC buses

AC vital
instrument

buses

125 V

120 V

CHANNEL A

Bus
PKA-M41

Distribution
Panel

PKA-D21

CHANNEL A

Bus
PNA-D25

CHANNEL C

Bus
PKC-M43

Distr ibution
Panel

PKC-D23

CHANNEL C

Bus
PNC-D27

CHANNEL B

Bus
PKB-M42

Distribution
Panel

PKB-D22

CHANNEL B

Bus
PNB-D26

CHANNEL D

Bus
PKD-M44

Distribution
Panel

PKD-D24

CHANNEL D

Bus
PND-D28

NOTE: Each train of the electrical power distribution system is comprised of the
independent AC, DC, and AC vital instrument bus subsystems.
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Distribution Systems —Shutdown
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8. 10 Distribution Systems -Shutdown

BASES

BACKGROUND A description of the AC, DC, and AC vital instrument bus
electrical power distribution systems is provided in the
Bases for LCO 3.8.9, "Distribution Systems -Operating."

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident and
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and
Chapter 15 (Ref. 2), assume Engineered Safety Feature (ESF)
systems are OPERABLE. The AC, DC, and AC vital instrument
bus electrical power distribution systems are designed to
provide sufficient capacity. capability. redundancy. and
reliability to ensure the availability of necessary power to
ESF systems so that the fuel, Reactor Coolant System, and
containment design limits are not exceeded.

The OPERABILITY of the AC, DC. and AC vital instrument bus
electrical power distribution system is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems'PERABILITY.

The OPERABILITY of the minimum AC, DC. and AC vital
instrument bus electrical power distribution subsystems
during MODES 5 and 6, and during movement of irradiated fuel
assemblies, ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate power is provided to mitigate events
postulated during shutdown, such as a fuel handling
accident.

The AC and DC electrical power distribution systems satisfy
Criterion 3 of 10 CFR 50.36 (c)(2)(ii) ~

PALO VERDE UNITS 1.2,3 B 3.8.10-1
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Distr ibution Systems - Shutdown
B 3.8.10

BASES (continued)

LCO Various combinations of subsystems, equipment. and
components are required OPERABLE by other LCOs, depending on
the specific unit condition. Implicit in those requirements
is the required OPERABILITY of necessary support required
features. This LCO explicitly requi res energization of the
portions of the electrical distribution system necessary to
support OPERABILITY of required systems, equipment and
components —all specifically addressed in each LCO and
implicitly required via the definition of OPERABILITY.

Maintaining these portions of the distribution system
energized ensures the availability of sufficient power to
operate the unit in a safe manner to mitigate the
consequences of postulated events during shutdown (e.g.,
f'uel handling accidents).

APPLICABILITY The AC. DC. and AC vital instrument bus electrical power
distribution subsystems required to be OPERABLE in MODES 5
and 6, and during movement of irradiated fuel assemblies,
provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

The AC, DC, and AC vital instrument bus electrical power
distribution subsystem requi rements for MODES 1, 2, 3, and 4
are covered in LCO 3.8.9.

PALO VERDE UNITS 1,2,3 B 3.8.10-2
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Distributi on Systems -Shutdown
B 3.8.10

BASES (continued)

ACTIONS The Actions are modified by a Note that identifies required
Action A.2.3 is not applicable to the movement of irradiated
fuel assemblies in Modes 1 through 4.

A.l A.2.1 A.2.2 A.2.3 A.2.4 and A.2.5

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be
OPERABLE. one OPERABLE distribution subsystem train may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS and fuel movement. By
allowing the option to declare required features associated
with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with
the affected required features LCO's Required Actions. In
many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for
sufficiently conservative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies,
and operations involving positive reactivity additions).
The Required Action to suspend positive reactivity additions
does not preclude actions to maintain or increase reactor
vessel inventory provided the required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition. If
moving irradiated fuel assemblies while in MODES 1, 2. 3, or
4. the fuel movement is independent of reactor operations.
Therefore. inability to immediately suspend movement of
irradiated fuel assemblies would not be sufficient reason to
require a reactor shutdown. These actions minimize the
probability of the occurrence of postulated events. It is
further requi red to immediately initiate action to restore
the required AC, DC. and AC vital instrument bus electrical
power distribution subsystems and to continue this action
until restoration is accomplished in order to provide the
necessary power to the unit safety systems.

PALO VERDE UNITS 1,2,3 B 3.8.10-3
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Distributi on Systems —Shutdown
B 3.8.10

BASES (continued)

ACTIONS (continued)

Notwithstanding performance of the above conservative
Required Actions, a required shutdown cooling (SDC)
subsystem may be inoperable. In this case, Required Actions
A.2. 1 through A.2.4 do not adequately address the concerns
r elating to coolant circulation and heat removal. Pursuant
to LCO 3.0.6. the SDC ACTIONS would not be entered.
Therefore, Required Action A.2.5 is provided to di rect
declaring SDC inoperable. which results in taking the
appropriate SDC actions.

The Completion Time of immediately is consistent with the
requi red times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit safety systems may be without power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.10.1

This Surveillance verifies that the AC, DC. and AC vital
instrument bus electrical power distribution system is
functioning proper ly, with all the required buses energized.
The verification of proper voltage availability on the buses
ensures that the required power is readily available for
motive as well as control functions for critical system
loads connected to these buses. The 7 day Frequency takes
into account the redundant capability of the electrical
power distribution subsystems. and other indications
available in the control room that alert the operator to
subsystem malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.
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Boron Concentration
B 3.9.1

8 3. 9 REFUELING OPERATIONS

B 3.9. 1 Boron Concentration

BASES

BACKGROUND The limit on the boron concentrations of the Reactor Coolant
System (RCS) and the refueling canal. during refueling
ensures that the reactor remains subcritical during MODE 6.
Refueling boron concentration is the soluble boron
concentration in the coolant in each of these volumes having
direct access to the reactor core during refueling.

The soluble boron concentration offsets the core reactivity
and is measured by chemical analysis of a representative
sample of the coolant in each of the volumes. The refueling
boron concentration limit is specified in the COLR. Unit
procedures ensure the specified boron concentration in order
to maintain an overall core reactivity of kpff < 0.95 during
fuel handling, with control element assemblies (CEAs) and
fuel assemblies assumed to be in the most adverse
configuration (least negative reactivity) allowed by unit
procedures.

GDC 26 of 10 CFR 50, Appendix A. requires that two
independent reactivity control systems of different design

r inciples be provided (Ref. 1). One of these systems must
e capable of holding the reactor core subcritical under

cold conditions. The Chemical and Volume Control System
(CVCS) is the system capable of maintaining the reactor
subcritical in cold conditions by maintaining the boron
concentration.

The reactor is brought to shutdown conditions before
beginning operations to open the reactor vessel for
refueling. After the RCS is cooled and depr essurized and
the vessel head is unbolted and the head is slowly removed.
The refueling canal is flooded with borated water from the
refueling water tank into the open reactor vessel by gravity
feeding or by the use of the Shutdown Cooling (SDC) System
pumps.

(continued)
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Boron Concentration
B 3.9.1

BASES

LCO The LCO requires that a minimum boron concentration be
maintained in the RCS and the ref'ueling canal to ensure a
uniform boron concentration is maintained for reactivity
control in the volumes having direct access to the reactor
vessel while in MODE 6. The boron concentration limit
specified in the COI R ensures a core kqff of ~ 0.95 is
maintained during fuel handling operations. Violation of
the LCO could lead to an inadvertent criticality during
MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a k ~ 0.95. Above MODE 6.
LCO 3.1.1, "SHUTDOWN HARGIN (SOS —Reactor Trip Breakers
Open," and LCO 3.1.2, "SHUTDOWN MARGIN-Reactor Trip
Breakers Closed," ensure that an adequate amount of negative
reactivity is available to shut down the reactor and to
maintain it subcritical.

ACTIONS A.l and A.2

Continuation of'ORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS or the refueling canal is less than its limit,
all operations involving CORE ALTERATIONS or positive
reactivity additions must be suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe
position.

A.3

In addition to immediately suspending CORE ALTERATIONS or
positive reactivity additions, boration to restore the
concentration must be initiated immediately.

(continued)
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Boron Concentration
B 3.9.1

BASES

ACTIONS ~A (continued)

In determining the required combination of boration flow
rate and concentration, there is no unique design basis
event that must be satisfied. The only requirement is to
restore the boron concentration to its required value as
soon as possible at greater than or equal to 26 gpm of a
solution containing greater than 4000 ppm boron. In order
to raise the boron concentration as soon as possible. the
operator should begin boration with the best source
available for unit conditions.

Once boration is initiated, it must be continued until the
boron concentration is restored. The restoration time
depends on the amount of boron that must be injected to
reach the required concentration.

SURVEILLANCE
REQUIREMENTS

~ll 3
..I-'his

SR ensures the coolant boron concentration in the RCS
and the refueling canal is within the COLR limits. The
boron concentration of the coolant in each volume is
determined periodically by chemical analysis.

A minimum Frequency of once every 72 hours is therefore a
reasonable amount of time to verify the boron concentration
af representative samples. The Frequency is based on
operating experience, which has shown 72 hours to be
adequate.,

REFERENCES I IG CFR 50, Appendix A. GDC 26.

Z". UFSAR.'ection 9.1.2 =
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Nuclear Instrumentation
8 3.9.2

B 3.9 REFUELING OPERATIONS

B 3.9.2 Nuclear Instrumentation

BASES

BACKGROUND The Startup Channel Neutron Flux Monitors or Startup Range
Monitors (SRHs) and the associated Boron Dilution Alarm
System (BOAS) are used during core alterations or movement
of'rradiated fuel assemblies in containment to monitor the
core reactivity condition. The installed SRHs are part of
the Excore Nuclear Instrumentation System. These detectors
are located external'to the reactor vessel and detect
neutrons leaking from the core. The use of portable
detectors is permitted, provided the LCO requirements are
met.

The installed SRHs are BF3 detectors operating in the
proportional region of the gas filled detector
characteristic curve. The detectors monitor the neutron
flux in counts per second. The instrument range covers five
decades of neutron flux (1E+5 cps) with a 5X instrument
accuracy. The detectors also provide continuous visual
indication in the control room and an audible indication in
the control room and containment. An audible BDAS alarm
alerts operators to a possible dilution accident. The
excore startup channels are designed in accordance with the
criteria presented in Reference 1.

APPLICABLE
SAFETY ANALYSES

Two OPERABLE SRHs and the associated BDAS are required to
provide a signal to alert the operator to unexpected changes
in core reactivity such as by a boron dilution accident or
an improperly loaded fuel assembly. The safety analysis of
the uncontrolled boron dilution accident is described in
Reference 2. The analysis of the uncontrolled boron
dilution accident shows that normally available SHUTDOWN
MARGIN would be reduced, but there is sufficient time for
the operator to take corrective actions.

The SRHs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO This LCO requires two SRMs OPERABLE to ensure that redundant
monitoring capability is available to detect changes in core
reactivity.

PALO VERDE UNITS 1,2,3 B 3.9.2-1
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Nuclear Instrumentation
8 3.9.2

BASES

APPLICABILITY In MODE 6, the SRMs must be OPERABLE to determine changes in
core reactivity. There is no other direct means available
to check core reactivity levels.

In MODES 3, 4. and 5, the installed source range detectors
and circuitry are required to be OPERABLE by LCO 3.3.12,
"Boron Dilution Alarm System (BOAS).

ACTIONS A.l and A.2

With only one SRM OPERABLE, redundancy has been lost. Since
these instruments are the only direct means of'onitoring
core reactivity conditions. CORE ALTERATIONS and positive
reactivity additions must be suspended immediately.
Performance of Required Action A. 1 shall not preclude
completion of movement of a component to a safe position.

B.1

With no SRM OPERABLE. action to restore a monitor to
OPERABLE status shall be initiated immediately. Once
initiated, action shall be continued until an SRM is
restored to OPERABLE status.

B.2

With no SRM OPERABLE, there is no direct means of detecting
changes in core reactivity. However, since CORE ALTERATIONS
and positive reactivity additions are not to be made, the
core reactivity condition is stabilized unti 1 the SRMs are
OPERABLE. This stabilized condition is determined by
performing SR 3.9. 1. 1 to verify that the required boron
concentration exists.

The Completion Time of 4 hour s is sufficient to obtain and
analyze a reactor coolant sample for boron concentration.
The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The
12 hour Frequency is reasonable. considering the low
probability of a change in core reactivity during this
period.

PALO VERDE UNITS 1.2.3 B 3.9.2-2
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Nuclear Instrumentation
B 3.9.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.2.1

SR 3.9.2.1 is the performance of a CHANNEL CHECK, which is a
comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the
assumption that the two indication channels should be
consistent with core conditions. Changes in fuel loading
and core geometry can result in significant differences
between source range channels, but each channel should be
consistent with its local conditions.

The Frequency is based on operating experience that
demonstrates the rarity of channel failure. Since the
probability of two random failures in redundant channels in
any 12 hour period is extremely low, a CHANNEL CHECK
minimizes the chance of loss of function due to failure of
redundant channels.

SR 3.9.2.2

SR 3.9.2.2 is the performance of a CHANNEL CALIBRATION every
18 months. This SR is modified by a Note stating that
neutron detectors are excluded from the CHANNEL CALIBRATION.
The detectors are of simple construction. and any failures
in the detectors will be apparent as change in channel
output. The Surveillance verifies that the channel responds
to a measured parameter within the necessary range and
accuracy. CHANNEL CALIBRATION leaves the channel adjusted
to account for instrument drift between successive
calibrations to ensure that the channel remains operational.
This SR is an extension of SR 3.3.12 for the Boron Dilution
Alarm System CHANNEL CALIBRATION listed here because of its
Applicability in these HODES. The 18 month Frequency is
based on the need to perform this Surveillance under the
conditions that apply during a plant outage. Operating
experience has shown these components usually pass the
Surveillance when performed on the 18 month Frequency.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13, GDC 26, GDC 28, and
GDC 29.

2. UFSAR, Section 15.4.6.
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Containment Penetrations
8 3.9.3

8 3.9 REFUELING OPERATIONS

8 3.9.3 Containment Penetrations

BASES

BACKGROUND During CORE ALTERATIONS or movement of fuel assemblies
within containment with irradiated fuel in containment, a
release of fission product radioactivity within the
containment will be restricted from escaping to the
environment when the LCO requirements are met. In MODES 1,
2, 3, and 4. this is accomplished by maintaining containment
OPERABLE as described in LCO 3.6. 1, "Containment." In
MODE 6, the potential for containment pressurization as a
result of an accident is not likely; therefore, requi rements
to isolate the containment from the outside atmosphere can
be less stringent. The LCO requirements are referred to as
"containment closure" rather than "containment OPERABILITY."
Containment closure means that all potential escape paths
are closed or capable of being closed. Since there is no
otential for containment pressurization, the Appendix J
eakage criteria and tests are not requi red.

The containment serves to contain fission product
radioactivity that may be released from the reactor core
following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
Additionally, the containment structure provides radiation
shielding from the fission products that may be present in
the containment atmosphere following accident conditions.

The containment equipment hatch, which is part of the
containment pressure boundary, provides a means for moving
large equipment and components into and out of containment.
During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment'he equipment hatch must be
held in place by at least four bolts. Good engineering
practice dictates that the bolts required by this LCO be
approximately equally spaced.

The containment air locks. which are also part of the
containment pressure boundary, provide a means for personnel
access during MODES 1, 2, 3, and 4 operation in accordance
with LCO 3.6.2, "Containment Air Locks." Each air lock has
doors at both ends. The doors are normally interlocked to
prevent simultaneous opening when containment OPERABILITY is
required. During periods of shutdown when containment

(continued)
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Containment Penetrations
B 3.9.3

BASES

BACKGROUND
(continued)

closure is not required, the door interlock mechanism may be
disabled, allowing both doors of an air lock to remain open
for extended periods when frequent containment entry is
necessary. During CORE ALTERATIONS or movement of
i rradiated fuel assemblies within containment, containment
closure is required; therefore, the door interlock mechanism
may remain disabled, but one air lock door must always
remain closed.

The requirements on containment penetration closure ensure
that a release of fission product radioactivity within
containment will be restricted from escaping to the
environment. The closure restrictions are sufficient to
restrict fission product radioactivity release from
containment due to a fuel handling accident during
refueling.

The Containment Purge and Exhaust System includes two
subsystems. The refueling purge subsystem includes a
42 inch supply penetration and a 42 inch exhaust
penetration. The second subsystem, power access purge
subsystem, includes an 8 inch supply penetration and an
8 inch exhaust penetration. During MODES 1, 2, 3, and 4,
the two valves in each of the refueling purge supply and
exhaust penetrations are secured in the closed position.
The two valves in each of the two power access purge
penetr ations can be opened intermittently, but are closed
automatically by the Engineered Safety Features Actuation
System (ESFAS). Neither of the subsystems is subject to a
Specification in MODE 5.

In MODE 6, large air exchanges are necessary to conduct
.refueling operations. The refueling purge system is used
for this purpose and the valves are closed by the ESFAS in
accordance with LCO 3.3.8, "Containment Purge Isolation
Actuation Signal (CPIAS)."

The Power Access Purge System remains operational in MODE 6
and the valves are also closed by the ESFAS.

The other containment penetrations that provide direct
access from containment atmosphere to outside atmosphere
must be isolated on at least one side. Isolation may be
achieved by an OPERABLE automatic isolation valve, or by a
manual isolation valve, blind flange, or equivalent:

(continued)
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Containment Penetrations
B 3.9.3

BASES

BACKGROUND
(continued)

Equivalent isolation methods must be approved and may
include use of devices designed to allow eddy current
testing and sludge lancing of the steam generators. Devices
which present a substantial restriction to the release of
containment atmosphere may be considered equivalent.

APPLICABLE
SAFETY ANALYSES

During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, the most severe radiological
consequences result from a fuel handling accident. The fuel
handling accident is a postulated event that involves damage
to irradiated fuel (Ref. 2). Fuel handling accidents,
analyzed in Reference 2, include dropping a single
i rradiated fuel assembly and handling tool or a heavy object
onto other irradiated fuel assemblies. The requi rements of
LCO 3.9.6. "Refueling Water Level-Fuel Assemblies," LCO
3.9.7, "Refueling Water Level-CEAs," and the minimum decay
time of 100 hours prior to CORE ALTERATIONS ensure that the
release of fission product radioactivity, subsequent to a
fuel handling accident, results in doses that are well
within the guideline values specified in 10 CFR 100. The
acceptance limits for offsite radiation exposure are
contained in Standard Review Plan Section 15.7.4, Rev. 1
(Ref. 3), which defines "well within" 10 CFR 100 to be 25K
or less of the 10 CFR 100 values.

Containment penetrations satisfy Criterion 3 of 10 CFR 50.36
(c)(2)(ii).

LCO This LCO limits the consequences of a fuel handling accident
in containment by limiting the potential escape paths for
fission product radioactivity released within containment.
The LCO requi res any penetration providing direct access
from the containment atmosphere to the outside atmosphere to
be closed except for the OPERABLE containment purge supply
and exhaust penetrations. For the OPERABLE containment
purge supply and exhaust penetrations, this LCO ensures that
these penetrations are isolable by a valve in the
Containment Purge Isolation System. The OPERABILITY
requi rements for this LCO ensure that the automatic purge
valve closure times specified in the UFSAR can be achieved
and therefore meet the assumptions used in the safety
analysis to ensure releases through the valves are
terminated, such that the radiological doses are within the
acceptance limit.

(continued)
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Containment Penetrations
B 3.9.3

BASES

APPLICABILITY The containment penetration requirements are applicable
during CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment because this is when there is
a potential f'r a fuel handling accident. In MODES 1. 2. 3.
and 4. containment penetr ation requi rements are addressed by
LCO 3.6.1, "Containment." In MODES 5 and 6. when CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment are not being conducted. the potential for a
fuel handling accident does not exist. Therefore, under
these conditions no requirements are placed on containment
penetration status.

ACTIONS A.l and A.2

With the containment equipment hatch, air locks, or any
containment penetr ation that provides direct access from the
containment atmosphere to the outside atmosphere not in the
required status. including the Containment Purge Isolation
System not capable of automatic actuation when the purge
valves are open, the unit must be placed in a condition in
which the isolation function is not needed. This is
accomplished by immediately suspending CORE ALTERATIONS and
movement of i rradiated fuel assemblies within containment.
Performance of these actions shall not preclude completion
of movement of a component to a safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.9.3.1

This Surveillance demonstrates that each of the containment
penetrations required to be in its closed position is in
that position. The Surveillance on the open purge and

= exhaust valves will demonstrate that the valves are not
blocked from closing. Also. the Surveillance will
demonstrate that each valve operator has motive power, which
will ensure each valve is capable of being closed by an
OPERABLE automatic containment purge isolation signal.

(continued)
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Containment Penetrations
B 3.9.3

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.3. 1 (continued)

The Surveillance is performed every 7 days during CORE
ALTERATIONS or movement of i rradiated fuel assemblies within
the containment. The Surveillance interval is selected to
be commensurate with the normal duration of time to complete
fuel handling operations. A surveillance before the start
of refueling operations will provide two or three
surveillance verifications during the applicable period for
this LCO. As such, this Surveillance ensures that a
postulated fuel handling accident that releases fission
product radioactivity within the containment will not result
in a release of fission product radioactivity to the
environment.

SR 3.9.3.2

This Surveillance demonstrates that each containment purge
valve actuates to its isolation position on manual
initiation or on an actual or simulated high radiation
signal. The 18 month Frequency maintains consistency with
other similar ESFAS instrumentation and valve testing
requirements. The CPIAS is tested in accordance with LCO
3.3.8. "Containment Purge Isolation Actuation Signal
(CPIAS)." SR 3.6.3.5 demonstrates that the isolation time
of each valve is in accordance with the Inservice Testing
Program requi rements. These surveillances performed during
MODE 6 will ensure that the valves are capable of closing
after a postulated fuel handling accident to limit a release
of fission product radioactivity from the containment.

REFERENCES 1. GPU Nuclear Safety Evaluation SE-0002000-001, Rev. 0,
May 20, 1988.

2. UFSAR. Section 15.7.4.

3. NUREG-0800, Section 15.7.4. Rev. 1, July 1981.

(continued)
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SDC and Coolant Circulation-High Water Level
8 3.9.4

B 3.9 REFUELING OPERATIONS

8 3.9.4 Shutdown Cooling (SDC) and Coolant Circulation -High Water Level

BASES

BACKGROUND The purposes of the SDC System in NODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34. to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the effects of a boron dilution accident,'nd to
prevent boron stratif'ication (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchanger(s). where the heat is transferred to the Essential
Cooling Water System via the SDC heat exchanger(s). The
coolant is then returned to the RCS via the RCS cold leg(s).
Operation of the SDC System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the SDC heat exchanger(s) and
bypassing the heat exchanger(s). Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

APPLICABLE
SAFETY ANALYSES

If the reactor coolant temperature is not maintained below
200'F, boiling of the reactor coolant could result. This
could lead to inadequate cooling of the reactor fuel due to
a resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity. and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. One train of the SDC System is required to be
operational in NODE 6, with the water level > 23 ft above
the top of the reactor vessel flange, to prevent this
challenge. The LCO does permit de-energizing of the SDC

pump for short durations under the condition that the boron
concentration is not di 1,uted. This conditional
de-energizing of the SDC pump does not result in a challenge
to the fission product barrier. SDC and Coolant
Circulation - High Water Level satisfies Criterion 2 of
10 CFR 50.36 (c)(2)(ii).

(continued)
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SDC and Coolant Circulation-High Mater Level
B 3.9.4

BASES

LCO Only one SDC loop is required for decay heat removal in
HODE 6, with water level > 23 ft above the top of the
reactor vessel flange. Only one SDC loop is requi red
because the volume of water above the reactor vessel flange
provides backup decay heat removal capability. At least one
SDC loop must be in operation to provide:

a. Removal of decay heat;

b. Hixing of borated coolant to minimize the possibility
of a criticality; and

c. Indication of reactor coolant temperature.

An OPERABLE SDC loop includes an SDC pump, a heat exchanger,
valves, piping, instruments. and controls to ensure an
OPERABLE fJow path and to determine the low end temperature.
The flow path starts in one of the RCS hot legs and is
returned to the RCS cold legs.

The LCO is modified by a Note that allows the required
operating SDC loop to be removed from service for up to
1 hour in each 8 hour period, provided no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as
core mapping or alterations in the vicinity of the reactor
vessel hot leg nozzles, and RCS to SDC isolation valve
testing. During this 1 hour period. decay heat is removed
by natural convection to the large mass of water in the
refueling cavity.

APPLICABILITY One SDC loop must be in operation in HODE 6, with the water
level > 23 ft above the top of the reactor vessel flange, to
rovide decay heat removal. The 23 ft level was selected
ecause it corresponds to the 23 ft requi rement established

for fuel movement in LCO 3.9.'6. "Refueling Mater Level-
Fuel Assemblies."

(continued)
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SDC and Coolant Circulation-High Water Level
B 3.9.4

BASES

APPLICABILITY
(continued)

Requirements for the SDC System in other MODES are covered
by LCOs in Section 3.4. Reactor Coolant System (RCS), and
Section 3.5. Emergency Core Cooling Systems (ECCS). SDC
loop requirements in MODE 6, with the water level ( 23 ft
above the top of the reactor vessel flange. are located in
LCO 3.9.5. "Shutdown Cooling (SDC) and Coolant Ci rculation-
Low Water Level."

ACTIONS SDC loop requirements are met by having one SDC loop
OPERABLE and in operation. except as permitted in the Note
to the LCO.

Zf SDC loop requirements are not met. there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Reduced boron concentrations can
occur through the addition of water with a lower boron
concentration than that contained in the RCS. Therefore,
actions that reduce boron concentration shall be suspended
immediately. 't

1:f SGC loop requirements are not met, actions shall be taken
immediately to suspend loading irradiated fuel assemblies in
the core. With no forced circulation cooling, decay heat
removal from the core occurs by natural convection to the
heat sink provided by the water above the core. A minimum
refueling water level of 23 ft above the reactor vessel
i'lange provides an adequate available heat sink. Suspending
any operation that would increase the decay heat load, such
as Toading an irradiated fuel assembly, is a prudent action
under this condition.

Kf'OC loop requirements are not met. actions shall be
initiated and continued in order to satisfy SDC loop
requirements.

(continued)
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SDC and Coolant Circulation-High Water Level
B 3.9.4

BASES

ACTIONS
(continued)

A.4

If SDC loop requirements are not met, all containment
penetrations to the outside atmosphere must be closed to
revent fission products, if released by a loss of decay
eat event, from escaping the containment building. The

4 hour Completion Time allows fixing most SDC problems
without incurring the additional action of violating the
containment atmosphere.

SURVEILLANCE
REQUIREMENTS

SR 3.9.4.1

This Surveillance demonstrates that the SDC loop is in
operation and circulating reactor coolant at a flowrate of
greater than or equal to 3780 gpm. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. The Frequency of 12 hours
is sufficient. considering the flow, temperature, pump
control, and alarm indications available to the operator in
the control room for monitoring the SDC System.

REFERENCES 1. UFSAR, Section 5.4.7.
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SDC and Coolant Circulation-Low Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS

8 3.9.5 Shutdown Cooling (SDC) and Coolant Circulation-Low Water Level

BASES

BACKGROUND The purposes of the SDC System in MODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, to provide sufficient coolant circulation to
minimize the effects of a boron dilution accident„ and to
prevent boron stratification (Ref. 1). Heat is removed from
the RCS by circulating reactor coolant through the SDC heat
exchanger(s), where the heat is transferred to the Essential
Cooling Water System via the SDC heat exchanger(s). The
coolant is then returned to the RCS via the RCS cold leg(s).
Operation of the SDC System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the SDC heat exchanger(s) and
bypassing the heat exchanger(s). Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the SDC System.

APPLICABLE'AFETY

ANALYSES

If the reactor coolant temperature is not maintained below
200'F, boiling of the reactor coolant could result. This
could lead to inadequate cooling of the reactor fuel due to
the resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission product
barrier. Two trains of the SDC System are required to be
OPERABLE, and one train is required to be in operation in
MODE 6, with the water level < 23 ft above the top of the
reactor vessel flange, to prevent this challenge.

SDC and Coolant Circulation —Low Water Level satisfies
Criterion 2 of 10 CFR 50.36 (c)(2)(ii).
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SOC and Coolant Circulation —Low Water Level
8 3.9.5

BASES

LCO In MODE 6, with the water level < 23 ft above the top of the
reactor vessel flange. both SOC loops must be OPERABLE.
Additionally, one loop of the SDC System must be in
operation in order to provide:

a. Removal of decay heat:

b. Mixing of borated coolant to minimize the possibility
of a criticality: and

c. Indication of reactor coolant temperature.

An OPERABLE SOC loop consists of an SDC pump, a heat
exchanger, valves, piping, instruments, and controls to
ensure an OPERABLE flow path and to determine the low end
temperature. The flow path starts in one of the RCS hot
legs and is returned to the RCS cold legs.

Both SOC pumps may be aligned to the Refueling Water Tank
(RWT) to support filling the refueling cavity or for
performance of required testing.

The LCO is modified by a Note that allows a required
operating SOC loop to be removed from service for up to 1
hour in each 8 hour period, provided no operations are
permitted that would cause a reduction of the RCS boron
concentration. Boron concentration reduction is prohibited
because uniform concentration distribution cannot be ensured
without forced circulation. This permits operations such as
core mapping or alterations in the vicinity of the reactor
vessel hot leg nozzles, and RCS to SDC isolation valve
testing. During this 1 hour period, decay heat is removed
by natural convection to the large mass of water in the
refueling cavity.

APPL ICABILIIY'wa SDC 'loops are required to be OPERABLE. and one SOC loop
must be in operation in MODE 6, with the water level < 23 ft
above the top of the reactor vessel flange. to provide decay
heat removal; Requirements for the SOC System in other
NODES are covered by LCOs in Section 3.4, Reactor Coolant
System. MODE 6 requirements, with a water level ~ 23 ft
above the reactor vessel flange. are covered in LCO 3.9.4.
"Shutdown Cooling and Coolant Circulation -High Water
Level."
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SDC and Coolant Circulation —Low Water Level
8 3.9.5

BASES

ACTIONS A.1 and A.2

If one SDC loop is inoperable. action shall be immediately
initiated and continued until the SDC loop is restored to
OPERABLE status and to operation, or until ~ 23 ft of water
level is established above the reactor vessel flange. When
the water level is established at > 23 ft above the reactor
vessel flange. the Applicability will change to that of
LCO 3.9.4, "Shutdown Cooling and Coolant Circulation -High
Water Level." and only one SDC loop is required to be
OPERABLE and in operation. An immediate Completion Time is
necessary for an operator to initiate corrective actions.

8.1

If no SDC loop is in operation or no SDC loops are OPERABLE,
there will be no forced circulation to provide mixing to
establish uniform boron concentrations. Reduced boron
concentrations can occur by the addition of water with lower
boron concentration than that contained in the RCS.
Therefore, actions that reduce boron concentration shall be
suspended immediately.

B.2

If no SDC loop is in operation or no SDC loops are
OPERABLE'ctionshall be initiated immediately and continued without

interruption to restore one SDC loop to OPERABLE status and
operation. Since the unit is in Conditions A and B
concurrently. the restoration of two OPERABLE SDC loops and
one operating SDC loop should be accomplished expeditiously.

B.3

If no SDC loop is in operation or no SDC loops are OPERABLE,
all containment penetr ations providing direct access from
the containment atmosphere to the outside atmosphere must be
closed within 4 hours. With the SDC loop requi rements not
met, the potential exists for the coolant to boil and
release radioactive gas to the containment atmosphere.
Closing containment penetrations that are open to the
outside atmosphere ensures that dose limits are not
exceeded.

The Completion Time of 4 hours is reasonable. based on the
low probability of the coolant boiling in that time.
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SDC and Coolant Circulation-Low Water Level
B 3.9.5

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.5.1

This Surveillance demonstrates that one SDC loop is
operating and circulating reactor coolant at a flowrate of
greater than or equal to 3780 gpm. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. In addition, this
Surveillance demonstrates that the other SDC loop is
OPERABLE.

In addition, during operation of the SDC loop with the water
level in the vicinity of the, reactor vessel nozzles. the SDC
loop flow rate determination must also consider the SDC pump
suction requirements. The Frequency of 12 hours is
sufficient, considering the flow, temperature, pump control,
and alarm indications available to the operator to monitor
the SDC System in the control room.

Verification that the required loops are OPERABLE and in
operation ensures that loops can be placed in operation as
needed. to maintain decay heat and retain forced
circulation. The Frequency of 12 hours is considered
reasonable. since other administrative controls are
available and have proven to be acceptable by operating
experience.

SR 3.9.5.2

Verification that the required pump that is not in operation
is OPERABLE ensures that an additional SDC pump can be
placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power
available to the required pump. The Frequency of 7 days is
considered reasonable in view of other administrative
controls available and has been shown to be acceptable by
operating experience.

REFERENCES 1. UFSAR, Section 5.4.7.

PALO VERDE UNITS 1,2,3 B 3.9.5-4 REVISION 0



i

I



Refueling Water Level-Fuel Assemblies
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Refueling Water Level-Fuel Assemblies

BASES

BACKGROUND The movement of fuel assemblies within containment requires
a minimum water level of 23 ft above the top of the reactor
vessel flange when either the fuel assemblies being moved or
the fuel assemblies seated within the reactor vessel are
irradiated. During refueling this maintains sufficient
water level in the refueling canal, the fuel transfer canal.
the refueling cavity, and the spent fuel pool. Sufficient
water is necessary to retain iodine fission product activity
in the water in the event of a fuel handling accident
(Refs. 1 and 2). Sufficient iodine activity would be
retained to limit offsite doses from the accident to ( 33K
of 10 CFR 100 limits, which meets the intent of the guidance
of Reference 3.

APPLICABLE
SAFETY ANALYSES

During movement of fuel assemblies, the water level in
the refueling canal and refueling cavity is an initial
condition design parameter in the analysis of the fuel
handling accident in containment postulated by Regulatory
Guide 1.25 (Ref. 1). A minimum water level of 23 ft
(Regulatory Position C.l.c of Ref. 1) allows a
decontamination factor of 100 (Regulatory Position C.l.g of
Ref. 1) to be used in the accident analysis for iodine.
This relates to the assumption that 99K of the total iodine
released from the pellet to cladding gap of all the dropped
fuel assembly rods is retained by the refueling cavity
water. The fuel pellet to cladding gap is assumed to
contain 10K of the total fuel rod iodine inventory (Ref. 1).

The fuel handling accident analysis inside containment is
described in Reference 2. With a minimum water level of
23 ft and a minimum decay time of 100 hours prior to fuel
handling, the analysis and test programs demonstrate that
the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite
doses are maintained within allowable limits (Ref. 4).

Refueling water level satisfies Criterion 2 of 10 CFR 50.36
(c)(2)(ii).
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Refueling Mater Level-Fuel Assemblies
B 3.9.6

BASES

LCO A minimum refueling water level of 23 ft above the reactor
vessel flange is required to ensure that the radiological
consequences of a postulated fuel handling accident inside
containment are within acceptable limits as provided by the
guidance of Reference 3.

APPLICABILITY LCO 3.9.6 is applicable when moving fuel assemblies within
containment when either the fuel assemblies being moved or
the fuel assemblies seated in the reactor vessel are
irradiated. The LCO minimizes the possibility of a fuel
handling accident in containment that is beyond the
assumptions of the safety analysis. If irradiated fuel is
not present in containment, there can be no significant
radioactivity release as a result of a postulated fuel
handling accident. Requirements for fuel handling accidents
in the spent fuel pool are covered by LCO 3.7. 14, "Fuel
Storage Pool Water Level."

ACTIONS A. 1

With a water level of ( 23 ft above the top of the reactor
vessel flange, all operations involving movement of fuel
assemblies shall be suspended immediately to ensure that a
fuel handling accident cannot occur .

The suspension of fuel movement shall not preclude
completion of movement of a component to a safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.9.6.1

Verification of a minimum water level of 23 ft above the top
of the reactor vessel flange ensures that the design basis
for the postulated fuel handling accident analysis during
refueling operations is met. Water at the required level
above the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment
(Ref. 2).

(continued)
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Refueling Water Level-Fuel Assemblies
B 3.9.6

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.6. 1 (continued)

The Frequency of 24 hours is based on engineering judgment
and is considered adequate in view of the large volume of
water and the normal procedural controls of valve positions,
and HVAC operations which make significant unplanned level
changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, March 23. 1972.

2. UFSAR, Section 15.7.4.

3. NUREG-0800. Section 15.7.4.

4. 10 CFR 100.10.
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Refueling Water Level-CEAs
B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Water Level - CEAs

BASES

BACKGROUND The movement of CEAs within the reactor vessel, when
irradiated fuel assemblies are seated in the reactor vessel
requires a minimum water level of 23 ft above the top of the
i rradiated fuel. During refueling this maintains sufficient
water level in the refueling canal. the fuel transfer canal,
the refueling cavity, and the spent fuel pool. Sufficient
water is necessary to retain iodine fission product activity
in the water in the event of a fuel handling accident
(Refs. 1 and 2). Sufficient iodine activity would be
retained to limit offsite doses from the accident to ( 33K
of 10 CFR 100 limits, which meets the intent of the guidance
of Reference 3.

APPLICABLE
SAFETY ANALYSES

During movement of CEA's the water level in the refueling
canal and refueling cavity is an initial condition design
parameter in the analysis of the fuel handling accident in
containment postulated by Regulatory Guide 1.25 (Ref. 1). A
minimum water level of 23 ft (Regulatory Position C.l.c of
Ref. 1) allows a decontamination factor of 100 (Regulatory
Position C. l.g of Ref. 1) to be used in the accident
analysis for iodine. This relates to the assumption that
99K of the total iodine released from the pellet to cladding
gap of all the dropped fuel assembly rods is retained by the
refueling cavity water. The fuel pellet to cladding gap is
assumed to contain 10K of the total fuel rod iodine
inventory (Ref. 1).

The fuel handling accident analysis inside containment is
described in Reference 2. With a minimum water level of
23 ft and a minimum decay time of 100 hours prior to fuel
handling. the analysis and test programs demonstrate that
the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite
doses are maintained within allowable limits (Ref. 4).

Refueling water level satisfies Criterion 2 of
10 CFR 50.36 (c)(2)(ii).
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Refueling Water Level-CEAs
B 3.9.7

BASES

LCO A minimum refueling water level of 23 ft above irradiated
assemblies seated within the reactor vessel is required to
ensure that the radiological consequences of a postulated
fuel handling accident inside containment are within
acceptable limits as provided by the guidance of
Reference 3.

APPLICABILITY LCO 3.9.7 is applicable during movement of CEAs within the
reactor vessel when irradiated fuel assemblies are seated
within the reactor vessel. The LCO minimizes the
possibility of a fuel handling accident in containment that
is beyond the assumptions of the safety analysis. If
irradiated fuel is not present in containment, there can be
no significant radioactivity release as a result of'
ostulated fuel handling accident. Requirements for fuel
andling accidents in the spent fuel pool are covered by

LCO 3.7.14, "Fuel Storage Pool Water Level."

ACTIONS A,1

With a water level of ( 23 ft above the top of irradiated
fuel assemblies seated within the reactor vessel. all
operations involving movement of CEAs within the reactor
vessel shall be suspended immediately to ensure that a fuel
handling accident cannot occur .

The suspension of movement of CEAs shall not preclude
completion of movement of a component to a safe position.
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Refueling Water Level-CEAs
B 3.9.7

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.9.7.1

Verification of a minimum water level of 23 ft above the top
of i rradiated fuel assemblies seated within the reactor
vessel ensures that the design basis for the postulated fuel
handling accident analysis during refueling operations is
met. Water at the required level above the top of the
irradiated fuel limits the consequences of damaged fuel rods
that are postulated to result from a fuel handling accident
inside containment (Ref. 2).

The Frequency of 24 hours is based on engineering judgment
and is considered adequate in view of the large volume of
water and the normal procedural controls of valve positions
and HVAC operations, which make significant unplanned level
changes unlikely.

I ~ ~ ~

~ ~ I

REFERENCES 1 . Regulatory Guide 1 . 25 , March 23 , 1972 .

2 . UFSAR . Section 15 . 7 . 4 .

3 . NUREG-0800 , Section 15 . 7 . 4 .

4. 10 CFR 100.10.
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