NMC | Palisades Nuclear Plant

Committed to Nuclear Excellence Operated by Nuclear Management Company, LLC

September 2, 2004 ’ Technical Specification 5.5.12.d

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Palisades Nuclear Plant
Docket 50-255
License No. DPR-20

Report of Changes to Technical Specifications Bases

This report is submitted in accordance with Palisades Technical Specification 5.5.12.d,
which requires that changes to the Technical Specifications Bases, implemented
without prior Nuclear Regulatory Commission (NRC) approval, be provided to the NRC
on a frequency consistent with 10 CFR 50.71(e). Enclosure 1 provides a listing of all
bases changes since issuance of the previous report, dated October 17, 2003, and
identifies the affected sections and nature of the changes. Enclosure 2 provides page
change instructions and a copy of the current Technical Specifications Bases List of
Effective Pages, Title Page, and the revised Technical Specification Bases sections
listed in Enclosure 1.

Summary of Commitments

This letter contains no new commitments and no revisions to existing commitments.

.

Daniel J. Malone
Site Vice-President, Palisades Nuclear Plant
Nuclear Management Company, LLC

Enclosures (2)

CC  Administrator, Region [ll, USNRC
Project Manager, Palisades, USNRC

Resident Inspector, Palisades, USNRC AO D (

27780 Blue Star Memorial Highway e Covert, Michigan 49043-9530
Telephone: 269.764.2000



ENCLOSURE 1

TECHNICAL SPECIFICATION BASES CHANGE CHRONOLOGY

DATE - |'SECTION(S) -] CHANGE(S) .= 0o st 20 iy s v

1/26/04 B 3.4.1 Clarified Bases uncertainty statement to avoid
confusion after measurement uncertainty recapture

" | power uprate.
1/26/04 B3.35 Clarified 18-month interval Bases for surveillance
B 3.8.1 requirement (SR) 3.3.5.2. Revised limiting condition for
operation (LCO) 3.8.1 Bases to reflect addition of
Covert Generating Station.

1/26/04 B 3.3.1 Make Bases consistent with Nuclear Regulatory
Commission (NRC) approved amendment 214 (thermal
margin/low pressure trip).

03/02/04 B 3.6.3 Incorporates NRC approved changes from Technical

B 3.6.6 Specification Task Force (TSTF) TSTF-440.
07/02/04 B3.1.5 Makes Bases consistent with SR 3.1.4.3 for control rod
exercising.
07/02/04 B 3.8.1 Clarifies Bases for diesel generator continuous load
rating.
07/02/04 B 3.4.13 Aligns LCO 3.4.13 Bases with LCO 3.4.15 Bases
concerning Regulatory Guide and General Design
Criteria.
08/06/04 B3.2.1 Makes Bases consistent with NRC approved
B 3.3.1 amendment 216 (measurement uncertainty recapture
B344 power uprate).
B3.71

08/24/04 B 3.4.1 Makes Bases consistent with NRC approved

amendment 217 (relocation of departure from nucleate
boiling limits to the Core Operating Limits Report).
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ENCLOSURE 2

REVISED TECHNICAL SPECIFICATIONS BASES
Page Change Instructions
List of Effective Pages
Title Page
B 3.1.5,B 3.2.1, B 3.3.1,
B 3.3.5,B 3.4.1,B 3.4.4, B 3.4.13,
B 3.6.3,B 3.6.6, B 3.7.1, B 3.8.1
(List of Effective Pages and Bases section pages are double-sided)

67 Pages Follow



TECHNICAL SPECIFICATIONS BASES CHANGES: September 2004
FACILITY OPERATING LICENSE DPR-20
DOCKET NO. 50-255

Page Change Instructions

Revise your copy of the Palisades Technical Specifications Bases with the attached revised
pages. The revised pages are identified by amendment number or revision date at the bottom of
the pages and contain vertical lines in the margin indicating the areas of change.

REMOVE INSERT :
List of Effective Pages List of Effective Pages
Title Page Title Page

Section B 3.1.5
Section B 3.2.1
Section B 3.3.1
Section B 3.3.5
Section B 3.4.1
Section B 3.4.4
Section B 3.4.13
Section B 3.6.3
Section B 3.6.6
Section B 3.7.1
Section B 3.8.1

Section B 3.1.5
Section B 3.2.1
Section B 3.3.1
Section B 3.3.5
Section B 3.4.1
Section B 3.4.4
Section B 3.4.13
Section B 3.6.3
Section B 3.6.6
Section B 3.7.1
Section B 3.8.1
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- *Shutdown and Part-Length Rod Group lnsertion Limits
' B3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Shutdown and Part-Length Rod Group lnsertlon lelts

BASES

BACKGROUND

The insertion'limits of the shutdown rods are initial assumptlons in all safety -

~ analyses that assume full-length control rod insertion upon reactor trip.
" The insertion limits directly affect core power distributions and assumptions
" of available SDM, ejected rod worth, and initial reactlv:ty insertior rate.

crm st e

The Palrsades Nuclear Plant desugn cntena (Ref 1 ) and 10 CFR 50 46 .
" “Acceptance Criteria for Emergency Core Cooling Systems for Light Water
" Nuclear Power Reactors,” contain the applicable criteria for these reactivity
* and power distribution design requirements. Limits on shutdown rod
. .insertion have been established, and all rod posmons are monitored and
- . controlled during power operation to ensure that the reactnvnty llmlts,
- ejected rod worth, and SDM I|m|ts are preserved. .

* The shutdown rods are arranged into groups that are radially symmetnc
. Therefore, movement of the shutdown rod groups does not introduce radial
-.. asymmetries in the core power distribution. The shutdown and regulating
- rod groups provide the required reactivity worth for rmmedlate reactor

shutdown upon a reactor trip. .

" The Pallsades Nuclear Plant has four part-length control rods installed

The part-length rods are required to remain completely withdrawn during

' power operation. The part-length rods do not insert on a reactor trip.

The design calculatrons are performed with the assumpﬂon that the

' -shutdown rod groups are withdrawn prior to the regulating rod groups. The -
‘shutdown rods can be fully withdrawn without the core {omg critical. This

provides available negative reactivity for SDM in the event of boration
errors. All control rod groups are controlied manually by the control room
operator. During normal plant operation, the shutdowmrod groups are fully
withdrawn. The shutdown rod groups must be completely withdrawn from
the core prior to withdrawing any regulating rods during an approach to
criticality. The shutdown rod groups are then left in this position until the

_ reactor is shut down

They affect core power, burnup dlstnbutlon and add negative reactivity to
shut down the reactor upon receipt of a reactor trip signal.

Palisades Nuclear P‘Ia‘nt

B 3.1.5-1 - ' "~ ; Revised 07/02/2004



Shutdown and Part-Length Rod Group Insertion Limits

B3.1.5 -
BASES
APPUCABLE Accident analysis assumes that the shutdown rod groups are fully
SAFETY ANALYSES withdrawn any time the reactor is critical. This ensures that:

_ integral worth cqrve_qu(“e.aqh ban__K. N '

a. The minimum SDM is maintaine'd' and

b. The potential effects of a control rod ejectlon acmdent are limited to
acceptable limits.

Control rods are considered fully withdrawn at 128 inches, since this
position places them in an insignificant reactivity worth region of the

4 e B s .

On a reactor trip, all full-length contr‘ollrods (shutdown and regulating),

" except the most reactive rod, are assumed to insert into the core. The -

shutdown and regulating rod groups shall be at or above their insertion
limits and available to insert the required amount of negative reactivity
on a reactor trip signal. The regulating rods may be partially inserted in
the core as allowed by LCO 3.1.6, "Regulating Rod Group Position
Limits." The shutdown rod group insertion limit is established to ensure
that a sufficient amount of negative reactivity is available to shut down
the reactor and maintain the required SDM (see LCO 3.1.1,
"SHUTDOWN MARGIN (SDM)) following a reactor trip from full power.
The combination of regulating rod and shutdown rods (less the most
reactive rod, which is assumed to remain 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. 2). The shutdown rod group insertion limit also limits the reactivity

worth of an ejected shutdown rod.

The acceptance cnterla for addressmg shutdown rods as well as
regulating rod insertion limits and inoperability or misalignment are that:

a. There be no violation of:
1. N Specified _acceptg'bl'e'ﬂjél ‘d.ééign Iimits, or

2..  Primary Coolant System pressure boundary damage; and

b. . The core remains subcr‘itica_l,_"after accident transients.

Palisades Nuclear Plant

B 3.1.5-2 Revised 07/02/2004
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N1

BASES

. Shutdown and Part-Length Rod Group Insertron Limits
. B 3.1.5

APPLICABLE. ..
SAFETY ANALYSES
(continued)

. As such the shutdown and part-length rod group msertron Timits affect
safety analyses involving core reactivity, ejected rod worth, and SDM .-
(Ref. 2). The part-length control rods have the potential to cause power
distribution envelopes to be exceeded if inserted while the reactor is
critical. Therefore, they must remain withdrawn in accordance with the
limits of the LCO (Ref 3).

- The shutdown and part-length rod group rnsertron limits satrsfy

Criterion 2 of 10 CFR 50. 36(0)(2)

14

LCO

-.,-......._.

”'..The shutdown and par’t-length rod groups must be within their msertron o

~ limits any time the reactor is critical or approaching criticality. For a

control rod-group to be considered above'its insertion limit, all

- 'OPERABLE rods in that group, which are not misaligned, must be
:7.-"_above the insertion limit (inoperable and mlsalrgned rods are addressed
- by LCO 3:1.4). Maintaining the shutdown rod groups within their
. insertion limits ensures that a sufficient amount of negatrve reactivity is -
.. available to 'shut down the reactor and maintain the required SDM
" following a reactor trip. Maintaining the part-length rbd group within its
~insertion limit ensures that the power distribution envelope is '

':malntarned R

T A

APPLICABILITY

_ “The shutdown and part-length rod groups must be'within their insertion
- limits, with the reactor in"MODES 4 and 2. In MODE 2 the Applicability

begins anytime any regulatrng rod is withdrawn above 5 inches. This

+ 1. ensures that a-sufficient amount of negative reactivity is available to

shut down the reactor and maintain the required SDM followmg a

‘. reactor tnp ‘In MODE 4, 5, or 6, the shutdown rod groups are inserted -

" in the core ‘to at least the lower.electrical limit and coittnbute to the

SDM. In MODE 3 the shutdown rod groups may be withdrawn in .

.- preparation of a reactor startup. 'Refer to LCO 3.1.1, “SHUTDOWN
~ - MARGIN (SDM),” for SDM requirements in MODES B8, 4, and 5.
- 1.C0O'3.9.1, "Boron Concentratlon " ensures adequate SDM in MODE 6.

R ‘.{The Apphcabmty has been modified by a Note indicating the LCO

requrrement is suspended during SR 3.1:4.3 (rod exercise test). Control

rod exercising verifies the freedom of the rods to move, and requires the
_. individual shutdown rods to move below the LCO limits for their group.
Only the full-length rods are required to be tested by SR 3.1.4.3. The

part-length rods may also be moved however, if a part-length rod is

- .. moved below the limit of the associated LCO, the Required Actions of
‘Condition A must be taken. Positioning of an individual control rod

within its group is addressed by LCO 3.1.4, “Control Rod Afignment.”

Palisades Nuctear Plant

B31563 . Revised 07/02/2004



BASES

Shutdown and Part-Length Rod Group Insertion Limits

B3.1.5

ACTIONS

LCOs 3.1.4, 3.1.5, and 3.1.6, and their ACTIONS were written to
support each other. The combined intent is to assure the following:

1. There is adequate SDM available in withdrawn control rods to
assure the reactor is shutdown by, and remains shutdown
following, a reactor trip,

2. The control rod positioning does not cause unacceptable axial or
radial flux peaking, and

. 3. The programmed rod w:thdrawal sequence and group overlap

result in reactivity insertion ratés within the assumptions of the
Inadvertent Control Rod Bank Withdrawal Analyses.

The ACTIONS for rods that are mispositioned (misaligned or inserted
beyond the limit) were written assuming that an OPERABLE rod
discovered to be mispositioned would simply be re-positioned correctly.
While the associated Conditions would have to be entered, the rod
could be re-positioned (thus exiting the LCO) without taking any other
Required Action. A rod that remains' mispositioned was assumed to be
inoperable. The analyses account for operation with one (and only one)
mispositioned rod (a dropped rod being the limiting case). With more
than one mispositioned rod, the plant would be outside the bounds of
the analyses and must be shutdown.

If a rod is discovered to be misaligned (ie, there is more than 8 inches
between it and any other rod in its group, but all remaining rods in that
group are within 8 inches of each other) Condition 3.1.4 C allows 2
hours to restore the rod alignment (thus exmng the LCO), perform

SR 3.2.2.1 (verification that radial peaking is within limits), or reduce

: powerto < 75% RTP.

If one or more shutdown rods are mserted beyond the insertion limit,
Condition 3.1.5 A is entered; the rods are declared inoperable and

. Condition 3.1.4 D (when one rod is |mmovable but trippable) or

Condition 3.1.4 E (when a movable rod is inserted beyond its insertion
limit, or when more than one rod is lnoperable for any reason) must be
entered.

If the rods can be moved, they should be withdrawn and all
Conditions exited.

If one rod cannot be moved (but is still considered trippable),
operation may continue in accordance with Condition 3.1.4 D (and
3.1.4 Cif it is misaligned).

Palisades Nuclear Plant

B 3.1.54 Revised 07/02/2004
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BASES

* Shutdown and Part-Length Rod Group l_nsertion Limits
B3.1.56

' * ACTIONS
(continued)

. rods

If more than one rod cannot be moved Condmon 3. 1 4 E must also

‘be entered. The plant must be in MODE 3 in 6 hours in accordance'__]" -

w:th ACTlON 3.14 EA.

- If one or more part Iength rods are rnserted beyond the' limit, Condition

3.1.5 A is entered; the rods are declared inoperable and Condition
3.1.4 E is entered (and 3.1.4 C if it is misaligned). Condition 3.1.4 D is
not applrcable to part-length rods srnce it only addresses full-length

[} '
»

LI the rods can be moved they should be wrthdrawn and all .
Condltlons exrted A S s

“If any part-length rods are mserted beyond the limit and cannot be
.~moved, the plant must be placed in MODE 3 in 6 hours in .
' : accordance wrth ACTION 3 1 4 E 1. '

. Ifoneor more OPERABLE regulatrng rods are mserted beyond the limit,
__ - Condition 3 1.6 A is entered

e ' |
The rods must be restored to within Ilmrts (by rod withdrawal or
power reductlon) wrthrn two hours ,

If a rod cannot be moved |t must be considered: rnoperable and .

Condition 3.1.4 D must be entered (and 3.1.4 C if it is misaligned).

Condition 3.1:4 D allows continued operation with one inoperable, but

. trippable, rod until the next reactor shutdown (MODE 3 entry). If more
" than one rod cannot be moved Condition 3.1.4 E must be entered

- The plant must be in MODE 3in 6 hours in accordanoe wrth
' F-ACTION314E1 -

-.‘

The analyses do not account for the possibility of chre then one rod

. .failing to insert on a trip. While boron concentration might be adjusted
.~ . forestore SHUTDOWN MARGIN, if two adjacent rods fail to insert that
" .. portion of the core could remarn ‘excessively reactive. Since the
S analyses must assume that one rod fails to insert, operation may not
" continue with a “known untnppable rod. A shutdown would be required
" "by Condition 3.1.4 E. ' :

Palisades Nudear Plant B3.155 ~ Revised 07/02/2004



BASES

Shutdown and Part-Length Rod Group Insertion Limits
B3.1.5

ACTIONS
(continued)

Al

Prior to entering this condition, the shutdown and part-length rod groups
were fully withdrawn. [f a shutdown rod group is then inserted into the
core, its potential negative reactivity i is added to the core as it is
inserted.

If one or more shutdown or part-length rods are not within limits, the
affected rod(s) must be declared inoperable and the applicable
Conditions and Required Actions of LCO 3.1.4 entered immediately.
This Required Action is based on the recognition that the shutdown and

" part-length rods are normally withdfawn beyond their insgertion limits and

are capable of being moved by their control rod drive mechanism.
Although the requirements of this LCO are not applicable during
performance of the control rod exercise test, the inability to restore a
control rod to within the limits of the LCO following rod exercising would
be indicative of a problem affecting the OPERABILITY of the control!
rod. Therefore, entering the applicable Conditions and Required
Actions of LCO 3.1.4 is appropriate since they provide the applicable
compensatory measures commensurate with the inoperability of the
control rod.

BA

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.

Palisades Nuclear Plant B 3.1.5-6 Revised 07/02/2004
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BASES

" Shutdown and Part-Length Rod Group lnseriion Limits
B3.1.5

SURVEILLANCE .

REQUIREMENTS

Verification that the shutdown and part-length rod groups are within )
their insertion limits prior to an approach to criticality ensures that when °
the reactor is critical, or being taken critical, the shutdown rods will be
available to shut down the reactor, and the required SDM will be
maintained following a reactor trip. Verification that the part-length rod

" groups are within their insertion limits ensures that they do not

adversely affect power distribution requirements. This SR and .
Frequency ensure that the shutdown and part-length rod groups are

.- withdrawn. before the regulatmg rods.are.withdrawn dunng a plant

startup .o , . ¢

' Since control rod groups aré posntuoried manually by the control room

operator, verification of shutdown and part-length rod group position at’

- "a'Frequency of 12 hours is adequate to ensure that the shutdown and

part-length rod groups are within their insertion limits. Also, the 12-hour

Frequency takes into account other information available:to the operator

in the control room for the purpose of monitoring the status of the
shutdown and ‘part-length rod groups. , [

REFERENCES

. FSAR, Section 5.1

2. FSAR Sectlon 14 2

3. _FSAR, Sectlon 146-‘f' :

Palisades Nuclear Plant B 3.1.5-7 Revised 07/02/2004



LHR
B3.21

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Linear Heat Rate (LHR) . .

BASES

BACKGROUND

The purpose of thls LCO is to limit the core power olstribution 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 primary coolant in the event of a

- ."Loss Of Coolant Accident (LOCA), loss of flow accident, ejected control
" rod accident, or other postulated accident requiring termination by a

Reactor Protection System trip function.- This LCO limits the amount of

" . ‘damage to the fue! cladding during an accident by ensuring that the

-+ -plantis operating wnthln acceptable boundmg condltlons at the onset of
. a transrent .

-Methods of controlllng the power dlstnbutlon mclude

oa, - Usmg control rods to alter the axnal power drstnbutlon

b. Decreasmg control rod insertion by boratlon thereby improving
the radlal power dlstnbutlon and

- c - Correctlng off optrmum condutlons (e g a control rod drop or

misoperation of the plant) that cause margin degradations.

.. The core power distribution is controlled so that, in conjunction with |
-+ ‘other core operating parameters (e.g., control rod insertion and
. alignment limits), the power distribution satisfies 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

(AOOQs), and the limits of acceptable consequences are not exceeded
for other postulated accndents .

i

' ‘leltnng power dlstnbutlon changes over tlme also minimizes the xenon

distribution changes, whrch isa srgmt" cant factor in controlling the axial
power distribution.

Power distribition is a product of multiple'pararneters, various
combinations of which may produce acceptable power distributions.

Palisades Nuclear Plant - ) B 3.2.1-1 — Revised 08/06/2004



LHR

B 3.2.1
BASES
BACKGROUND The limits on LHR, TOTAL RADIAL PEAKING FACTOR (FR"),
(continued) QUADRANT POWER TILT (T,), and AXIAL SHAPE INDEX (ASI),

which are obtained directly from the core reload analysis, ensure
compliance with the safety limits on LHR and Departure from Nucleate
Boiling Ratio (DNBR).

Either of the two core power distribution monitoring systems, the Incore
Alarm portion of the Incore Monitoring System or the Excore Monitoring
System, provides adequate monitoring of the core power distribution
and is capable of verifying that the LHR is within its limits. The Incore
Alarm System performs this function by continuously monitoring the
local power at many points throughout the core and comparing the
measurements to predetermined setpoints above which the limit on
LHR could be exceeded. The Excore Monitoring System performs this
function by providing comparison of the measured core ASI with
predetermined ASI limits based on incore measurements. An Excore
Monitoring System Allowable Power Level (APL), which may be less
than RATED THERMAL POWER, and an additional restriction on T,
are applied when using the Excore Monitoring System to ensure that
the ASI limits adequately restrict the LHR to less than the limiting
values.

In conjunction with the use of the Excore Monitoring System for
monitoring LHR and in establishing AS] limits, the following
assumptions are made: -

a. The control rod insertion limits of LCO 3.1.5, "Shutdown and
Part-Length Rod Group Insertion Limits," and LCO 3.1.6,
"Regulating Rod GrOup' Position Limits," are satisfied;

b. The additional T restrlctlon of SR 3 2.1.6'is satisfied; and
c. 'FR , does not exceed the I1m|ts of LCO 3.2.2.

The limitations on the TOTAL RADIALPEAKING FACTOR provided in
the COLR ensure that the assumptions used in the analysis for
establishing the LHR limits and Limiting Safety System Settings (LSSS)
remain valid during operatlon at the various allowable control rod group
msertlon limits.
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(continued)

The Incore Monitoring System continuously provides a direct mdlcatlon

of the core power distribution. It also provides alarms that have been
. established for the individual incore detector segments ensunng that

the peak LHRs are maintained within the limits specified in the COLR.
The setpoints for these alarms |nclude tolerances set in conservative
directions, for:

" a . Ameasurement calculatlonal uncertamty factor (as rdentrt‘ ed in

the COLR);

b. -An engineering uncertainty factor of 1.03; and

. c. A THERMAL POWER measurement uncertalnty factor of 1.006 of

: 2565 4 MWt

The measurement uncertalntres assocuated with LHR and Fr' are based
* on a statistical analysis performed on power distribution benchmarklng
- results. The COLR includes the applrcable measurement uncertainties

for incore detector.usage. The engineering and THERMAL POWER -

h *... uncertainties are incorporated i in the | power drstrrbutron calculatron L
‘.performed by the fuel vendor Lo

"+ The excore power distribution monitoring system consists of Power
.. Range Channels 5 through 8. The power range channels monitor
" neutron flux from 0 to 125 percent full power. They are arranged
" symmetrically around the reactor core to provide rnformatron onthe
\radral and axial flux drstnbutrons .

The power range detector assembly consrsts of two uncompensated ion
' chambers for each channel. One detector extends axially along the
- ~.lower half of the core while the other ‘which i is located directly above it,

monitors flux from the upper half of the core. The DC current signal
from each of the ion.chambers is fed drrectly to the control room drawer
assembly without pre-ampllf ication. Each excore detector supplies data
- to a Thermal Margin Monitor (TMM). Each TMM uses these excore

; srgnals to calculate Axral Shape lndex (ASl) on a continuous basis.

- ASI can be det' ned as the compensated ratio of power developed in the

upper and lower sections of the core. .The TMM takes the excore

- _detector signals and develops a power ratio (YE) that describes the

drstrlbutlon of neutron ﬂux developed in the core by the formula:

~YE—¢-UmL+U)

" Where L is the lower excore segment flux and U is the upper excore

‘'segment flux.
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(continued)

The excore detectors which are located within the concrete biological
shield of the reactor must be compensated for the phenomenon of
shape annealing. Shape annealing factors are developed to correct the
excore readings for neutron attenuation from the core periphery to the
excare detector locations. This accounts for any material that would
cause neutron attenuation within the detector path such as: concrete,
structural steel and so forth. This allows the excore detectors to
represent an accurate measurement of the core power distribution.
Shape annealing has been found to be a linear relationship which can
be correlated to the Axial Offset (AO) as determined by an Incore
Detector System to the raw readings seen by the excore detectors.

Reactor Engineering has developed shape annealing factors for each
individual Excore detector. The TMM uses the above calculated power
ratio and the appropriate shape annealing factor to determine the ASI
value for an individual excore detector channel.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of normal
operation (Condition 1) or AOOs (Condition 2) (Ref. 3). The power
distribution and control rod 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. 4);

b.  During a loss of flow acci:de.nt, there must be at least 95%
probability at the 95% confidence level (the 95/95 DNB criterion)
that the hot fuel rod in the core does not experience a DNB

condition (Ref. 3). ,
c.  During an ejected rod accident, the fission energy input to the fuel
must not exceed 280 cal/gm; and

d. The full-length control rods must be capable of shutting down the
reactor with a'minimum required SDM with the highest worth
control rod stuck fully withdrawn (Ref. 3).

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 primary coolant conditions so that the peak LHR
and DNB parameters are within operating limits supported by accident
analyses (Ref. 1), with due regard for the correlations between
measured quantities, the power distribution, and uncertainties in
determining the power distribution.

Palisades Nuclear Plant
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APPLICABLE - -~ Fuel cladding failure during a LOCA is limited by restricting the
SAFETY ANALYSES ‘maximum linear heat generation rate so that the peak cladding .

(continued)

. temperature does not exceed 2200°F (Ref. 4). High peak claddmg

temperatures are assumed to cause severe claddmg failure by oxidation

due to a ercaloy water reactron

o ‘~The LCOs governlng LHR ‘A8, and the anary Coolant System

- Operation ensure that these cntena are met as long as the core is

operated within the LHR, ASI, Fg', and T, limits. The latter are process

_ variables that characterize the three dimensional power distribution of,
the reactor core. Operatlon within the limits for these variables ensures

that their actual values are W|th|n the ranges used in the accident

;analyses

 Fuel claddmg damage does not necessarily occur while the plant is

operating at conditions outS|de the limits of these LCOs during normal

~ operation. Fuel claddlng damage could result, however, if an accident

occurs from initial conditions outside the limits of these LCOs. The

. .potential for fuel claddmg damage exists because changes in the power
- distribution can cause. mcreased power peaking and can
_correspondmgly mcrease local LHR .

" The Incore Monltonng System prowdes for monltorlng of LHR, Fg', and
.. QUADRANT POWER TILT to ensure that fuel design conditions and

" safety analysrs assumptions are maintained. . The Incore Monitoring -

., - detectors.”

System is also utilized to determme the target AXIAL OFFSET (AO) and
to determlne the AIlowable Power Level (APL) when using the excore

o ,(_ " KETPEArRN .

'.The Excore Monttonng System provndes for momtonng of ASl and
. QUADRANT POWER TILT to ensure that fuel design conditions and

*safety analysis assumptions are maintained. =
' O I i 2T e i

"LHR satisfies Criterion 2 6f 10 CFR 50.36(c)(2).~ - -

LCO

The power dlstnbutlon LCO lrmlts are based on correlations between

" power peaking and certain measured variables used as inputs to the

. ....» LHR and DNBR operatmg limits. . The power distribution LCO limits,

except Tq, are provuded in the COLR. The limitation on the LHR in the

VU peak power fuel rod at the peak power. elevation Z ‘ensures that, in the

‘event of a LOCA the peak temperature of the fuel claddlng does not
N "exceed 2200°F . R

H !‘..A [
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(continued)

The LCO requires that LHR be maintained within the limits specified in
the COLR and either the Incore Alarm System or Excore Monitoring
System be OPERABLE to monitor LHR. When using the Incore Alarm
System, the LHR is not considered to be out of limits until there are four
or more incore detectors simultaneously in alarm. When using the
Excore Monitoring System, LHR is considered within limits when the
conditions are acceptable for use of the Excore Monitoring System and
the associated ASI and T, limits specified in the SRs are met.

To be considered OPERABLE, the Incore Alarm System must have at
least 90 of the 180 incore detectors OPERABLE and 2 incore detectors
per axial level per core quadrant OPERABLE. In addition, the plant
process computer must be OPERABLE and the required alarm
setpoints entered into the plant computer. Only 36 of the 45 instrument
locations are included in the Incore Alarm System Uncertainty Analysis
(180 of the possible 215 detectors). Instrument locations 1, 4, 13, 34,
41, 42 and 45 are not included, and instrument locations 7 and 44 are
used by the Reactor Vessel Level Monitoring System (RVLMS).

To be considered OPERABLE, the Excore Monitoring System must
have been calibrated with OPERABLE incore detectors, the AS| must
not have been out of limits for the last 24 hours, and THERMAL
POWER must be less than the APL.

APPLICABILITY

In MODE 1 with THERMAL POWER > 25% RTP, power distribution
must be maintained within the limits assumed in the accident analysis to
ensure that fuel damage does not resulit following an AOO. In MODE 1
with THERMAL POWER < 25% RTP, and in other MODES, this LCO
does not apply because there is not sufficient THERMAL POWER to
require a limit on the core power distribution, and because ample
thermal margin exists to ensure that the fuel integrity is not jeopardized
and safety analysis assumptions r'emain valid.

ACTIONS

Al

There are three acceptable methods for verifying that LHR is within
limits. The LCO requires monitoring by either an OPERABLE Incore

- Alarm System or an OPERABLE Excore Monitoring System. When

both of the required systems are inoperable, Condition B allows for
monitoring by taking manual readings of the incore detectors. Any of
these three methods may indicate that the LHR is not within limits. With
the LHR exceeding its limit, excessive fuel damage could occur
following an accident. In this Condition, prompt action must be taken to
restore the LHR to within the specified limits. One hour to restore the
LHR to within its specified limits is reasonable and ensures that the core
does not continue to operate in this Condition. The 1 hour
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ACTIONS A1l
(Continued) ) ' T C
: * ~Completion Time also allows the operator sufficient time for evaluating -
core condmons and for rnmatrng proper correctrve actions.
ACTIONS " - 'B1and82 .

(continued)”

nWrth the Incore Alarm System moperable for monltonng LHR and the
+ Excore Monitoring System inoperable for monitoring LHR, THERMAL

POWER must be reduced to < 85% RTP within 2 hours. Operation at

- £ 85% RTP ensures that ample thermal margin is maintained. A 2 hour
.~ Completion Time is'adequate to achieve the required plant condition
. ‘without challenging plant systems. ‘Additionally, with the Incore Alarm
" ‘and Excore Monitoring Systems inoperable, LHR must be verified to be

within limits within 4 hours, and every 2 hours thereafter by manually

collecting incore detector readings at the terminal blocks in the control
room utilizing a surtable signal detector. The manual readings shall be
taken'on a minimum of 10 individual detectors per quadrant (to include

-a total of 90 detectors in a 10 hour period).” The time interval of 2 hours
- and the minimum of 10 detectors per quadrant are’sufficient to maintain
- adequate surveillance of the power distribution to detect significant '

changes until the monitoring systems are returned to servrce

" " As stated in SR 3.0.2, the 25% extension allowed by SR 3.0.2 may be
: 'applred to Required Actions whose Completion Time is stated as “once
".per .. ." however, the 256% extension does not apply to the initial

performance ofa Requrred Action’ with a periodic Completion Time that

. requrres performance on a "once per. . ." basis. The 25% extension
... applies to each performance of the Requrred Action after the initial
S performance Therefore, while Required Actlon 3.2.1 B.2 must be
...~ initially performed within 4 hours without any SR-3.0.2 extension,
* o0 subsequent performances at the “Once per 2 hours interval may utilize
A the 25% SR 3. 0 2 extensron T

C1

- . If the Required Action and associated Completion Time are not met, -
" THERMAL POWER must be.reduced to < 25% RTP. This reduced
-+~ power level ensures that the core is operating within its thermal limits

- and places the core in a conservative condition. . The allowed

*+..Completion Time of 4 hours is reasonable, based on operating

experience, to reach <25% RPT from full power MODE 1 conditions in

an orderly manner and wifhout challenging plant systems.
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SURVEILLANCE SR 3211

REQUIREMENTS
The Incore Alarm portion of the Incore Monitoring System provides
continuous monitoring of LHR through the plant computer. The PIDAL
computer program is used to generate alarm setpoints for the plant
computer that are based on measured margin to allowed LHR. As the
incore detectors are read by the plant computer, they are continuously
compared to the alarm setpoints. If the Incore Alarm System LHR
monitoring function is inoperable, excore detectors or manual
recordings of the incore detector readings may be used to monitor LHR.
Periodically monitoring LHR ensures that the assumptions made in the
Safety Analysis are maintained. This SR is modified by a Note that
states that the SR is only required to be met when the Incore Alarm
System is being used to monitor LHR. The 12 hour Frequency is
consistent with an SR which is to be performed each shift.

SR 3.2.1.2

Continuous monitoring of the LHR is provided by the Incore Alarm
System which provides adequate monitoring of the core power
distribution and is capable of verifying that the LHR does not exceed its
specified limits.

Performance of this SR verifies the Incore Alarm System can accurately
monitor LHR by ensuring the alarm setpoints are based on a measured
power distribution. Therefore, they are only applicable when the Incore
Alarm System is being used to determine the LHR.

The alarm setpoints must be initially adjusted following each fuel
loading prior to operation above 50% RTP, and periodically adjusted
every 31 Effective Full Power Days (EFPD) thereafter. A 31 EFPD
Frequency is consistent with the historical testing frequency of the
reactor monitoring system. The SR is modified by a Note which
requires the SR to be met only when the Incore Alarm System is being
used to determine LHR.
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SURVEILLANCE
REQUIREMENTS

(continued) - = -

SR 3213

SR'3.2.1.3 requires, prior to initial use of the excore LHR ih'onttol"ihgl
function, verification that the absolute difference of the measured ASI

*and the target AS| has been < 0.05 for each OPERABLE channel for

the last 24 hours using the previous 24 hourly recorded values.

“Performance of this SR verifies that plant conditions are acceptable for
~* the Excore Monitoring System to accurately monitor the LHR (Ref. 5).
-"The prior to initial use verification identifies that there have been no

significant power distribution anomalies while using other monitoring

.- methods, e.g., the incore detectors, WhICh may. affected the ability of the
" - -excore detectors to monitor LHR. - e

The SRis modlt” ed by a Note that states that the SR is only requnred to
- be met when'the Excore Monitoring System is being used to monitor

LHR. Failure of this SR prevents the Excore Monitoring System from

: belng conSIdered OPERABLE for monltonng of LHR

' ~SR 3214

.....

E SR 3. 2 1 4 requues vent" catlon that THERMAL POWER is less than or

equal to the Allowable Power Level (APL) which is limited to not more
than 10% greater than the THERMAL POWER at which the APL was
last determined. Performance of this SR also verifies that plant

.+ conditions are acceptable for the Excore Monitoring System to
B accurately monitor the LHR (Ref.'5). - The -1 -hour Frequency is based on
. engineering judgement and the need to assure that conditions remain

: Jacceptable for use of the Excore Momtonng System to monitor LHR

_‘.) t‘

The SR is modlt” ed by a Note that states that the SR is only reqwred to
. -be met when the Excore Monitoring System is bemg used to monitor
" LHR. Failure of this SR prevents the Excore Monitoring System from

"bemg conS|dered OPERABLE for monltortng of LHR.

Tt
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(continued)

SR 3.2.1.5 requires verification that the absolute difference of the
measured ASI and the target ASl is £ 0.05 every hour. This must be
verified on at least 3 of the 4, 2 of the 3, or 2 of the 2 OPERABLE
channels, whichever is the applicable case. However, any otherwise
OPERABLE channel which indicates an absolute difference of > 0.05
must be considered out of limits. Performance of this SR verifies that
plant conditions are acceptable for the Excore Monitoring System to be
used to assure LHR is within limits (Ref. 5). The 1 hour Frequency is
appropriate because the excore detectors input neutron flux information
into the ASI calculation which is normally performed automatically and
continuously.

The SR is modified by a Note that states that the SR is only required to
be met when the Excore Monitoring System is being used to monitor
LHR. Failure of this SR (when using an OPERABLE Excore Monitoring
System) is a failure to verify that LHR is within limits and is therefore
considered a failure to meet the LCO due to LHR not within limits as
determined by the Excore Monitoring System.

SR 3216

SR 3.2.1.6 requires verification that the QUADRANT POWER TILT is

< 0.03. Performance of this SR also verifies that plant conditions are
acceptable for the Excore Monitoring System to be used to assure LHR
is within limits (Ref. 5). The 24 hour Frequency is based on engineering
judgement and the need to identify adverse trends in these parameters
prior to their affecting the ability of the Excore Monitoring System to
monitor LHR.

The SR is modified by a Note that states that the SR is only required to
be met when the Excore Monitoring System is being used to monitor
LHR. Failure of this SR (when using an OPERABLE Excore Monitoring
System) is a failure to verify that LHR is within limits and is therefore
considered a failure to meet the LCO due to LHR not within limits as
determined by the Excore Monitoring System.

Palisades Nuclear Plant B 3.2.1-10 Revised 08/06/2004



LHR
B3.2.1

BASES

REFERENCES 1. FSAR, Chapter 14
2. FSAR, Chapter 6
FSAR, Section 5.1

10 CFR 50.46

ol

5. Safety Evéluation Report for Palisades Nuclear Plant Operating
License Amendment No. 68, Section 4, dated December 8, 1981
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B 3.3.1

B 3.3 INSTRUMENTATION -

B 3.3.1 Beactdr Protective System (RPS) Instrimentation

BASES '

BACKGROUND

'The RPS lnltrates a reactor trip to protect agalnst violating the

acceptable fuel design limits and breaching the reactor coolant pressure

_ vboundary during Anticipated Operational Occurrences (AOOs).. (As
defined in 10 CFR 50, Appendix A, "Anticipated operational occurances

mean those conditions of normal operation which are expected to occur
one or more times during the life of the nuclear power unit and include
but are not limited to loss of power to all recirculation pumps, tripping of
the turbine generator set, isolation of the main condenser, and loss of
all offsite power.”) By tripping the réactor, 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 Settlngs (LSSS) in terms of parameters directly
monitored by the RPS, ‘as well as LCOs on other reactor system

. parameters and equrpment performance.

PP

- The LSSS, defined in this Specrf‘ ication as the Allowab!e Values, in

con]unctlon 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
tlmes durlng the plant llfe the acceptable ||m|ts are:

e _ The Departure from Nucleate Bailing Ratio (DNBR) shall be

maintained above the Safety Limit (SL) value to prevent departure’
from nucleate borhng.

e Fuel centerllne meltlng shall ndt dccur; and

) . iThe anary Coolant System (PCS) pressure SL of 2750 psia

) 'shall not be exceeded

;Mamtalmng the parameters wrthrn 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.
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BACKGROUND
(continued)

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 accident
category is considered having acceptable consequences for that event.

The RPS is segmented into four interconnected modules. These
modules are:

Measurement channels;

RPS trip units;

[

Matrix Logic; and

Trip Initiation Logic.

This LCO addresses measurement channels and RPS trip units. It also
addresses the automatic bypass removal feature for those trips with
Zero Power Mode bypasses. The RPS Logic and Trip Initiation Logic
are addressed in LCO 3.3.2, "Reactor Protective System (RPS) Logic
and Trip Initiation." The role of the measurement channels, RPS trip
units, and RPS Bypasses is discussed below.

Measurement Channels

Measurement channels, consisting of pressure switches, field
transmitters, or process sensors and associated instrumentation,

-provide a measurable electronic signal based upon the physical

characteristics of the parameter being measured.

With the exception of Hi Startup Rate, which employs two instrument
channels, and Loss of Load, which employs a single pressure sensor,
four identical measurement channels with electrical and physical
separation are provided for each parameter used in the direct
generation of trip signals. These are designated channels A through D.
Some measurement channels provide' input to more than one RPS trip

_unit within the same RPS channel. In addition, some measurement

channels may also be used as inputs to Engineered Safety Features
(ESF) bistables, and most provide indication in the control room.
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(continued)

Mea.surement Channels (continued)

In the case of Hi Startup Rate and Loss of Load, where fewer than four
sensor channels are employed, the reactor trips provided are not relied

- upon by the plant safety analyses. The sensor channels do however,

~* provide trip input signals to all four RPS channels.

;fWhen a channel monrtonng a parameter exceeds a predetermmed
. setpoint, indicating an abnormal condition, the bistable monitoring the

parameter in that channel will trip. Tripping two or more channels of
bistable trip units monitoring the same parameter de-energizes Matrix’
Logic, (addressed by LCO 3:3.2) which in turn de-energizes the Trip
Initiation Logic. This causes all four DC clutch power supplies to

. de-energize, interrupting power to the control rod drive mechanism
“clutches, allowrng the fuII length control rods to insert into the core.

" For those trrps relred upon in the safety analyses, three of the four

measurement and trlp unit channels can meet the redundancy and
testability of GDC 21 in 10 CFR 50, Appendix A (Ref. 1). This LCO

. requires, however, that four channels be OPERABLE. The fourth
- . channel provides additional flexibility by allowing one channel to be

: " . removed from service (trip channel bypassed) for maintenance or

- testing whrle strll malntalnrng a munlmum two-out-of-three logic.

‘ 'Slnce ho smgle fallure wnlI prevent a protectlve system actuatron this
- arrangement meets the requnrements of IEEE Standard 279- 1971

CoRef®). Tl

- Most of the RPS trrps are generated by comparmg a single
.- measurement to a fixed bistable setpoint. Two trip Functions, Variable

-High:Power Trip and Thermal Margin Low Pressure Trip, make use of

more than one measurement to provude a tnp

.+ :The required RPS' Tnp Functrons utllrze the followmg input

o mstrumentatlon

- . Varrable quh Power TnDlVHPT)

- ,The VHPT uses Q Power as its |nput Q Power is the higher of NI
.. power from the power. rfange NI drawer and’ primary calorimetric
- power (AT power) based:on PCS hot leg and cold leg
. temperatures:* The measurement channels associated with the
- VHPT are the power range excore channels, and the PCS hot and
cold leg temperature channels.
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(continued)

Measurement Channels

Variable High Power Trip (VHPT) (continued)

The Thermal Margin Monitors provide the complex signal
processing necessary to calculate the TM/LP trip setpoint, VHPT
trip setpoint and trip comparison, and Q Power calculation. On
power decreases the VHPT setpoint tracks power levels
downward so that it is always within a fixed increment above
current power, subject to a minimum value.

On power increases, the trip setpoint remains fixed unless
manually reset, at which point it increases to the new setpoint, a
fixed increment above Q Power at the time of reset, subject to a
maximum value. Thus, during power escalation, the trip setpoint
must be repeatedly reset to avoid a reactor trip.

High Startup Rate Trip

The High Startup Rate trip uses the wide range Nuclear
Instruments (NIs) to provide an input signal. There are only two
wide range NI channels. The wide range channel signal
processing electronics are physically mounted in RPS cabinet
channels C (NI-1/3) and D (N!-2/4). Separate bistable trip units
mounted within the NI-1/3 wide range channel drawer supply High
Startup Rate trip signals to RPS channels A and C. Separate
bistable trip units mounted within the NI-2/4 wide range channel
drawer provide High Startup Rate trip signals to RPS channels B
and D. '

Low Primary Coolant Flow Trip

The Low Primary Coolant Flow Trip utilizes 16 flow measurement
channels which monitor the differential pressure across the
primary side of the steam generators. Each RPS channel, A, B,
C, and D, receives a signal which is the sum of four differential
pressure signals. This totalized signal is compared with a setpoint
in the RPS Low Flow bistable trip unit for that RPS channel.

Palisades Nuclear Plant
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(continued)

Measurement Channels (continued) . . . s

Low Steam Generator Level Trips - -

. There are two separate Low Steam Generator Level trips, one for
- each steam generator. Each Low Steam Generator Level trip

monitors four level measurement channels for the associated

1 steam generator one for each RPS channel.

Low Steam Generator Pressure Tnps a

There are also two separate Low Steam Generator Pressure trips,

one for each steam generator. Each Low Steam Generator

- Pressure trip monitors four pressure measurement channels for
: the assoc:ated steam generator, one for each RPS channel.

: quh Pressunzer Pressure Tnp

The High Pressunzer Pressure Trip monitors four pressurizer
pressure channels, one for each RPS channel.

- 'Thermal Marqm Low PresquTM/LP) Tnp _

The TM/LP Trlp utlllzes blstable tnp unlts Each of these bistable
- trip units receives a: calculated trip setpoint from the Thermal
.Margin Monitor (TMM) and compares it to the measured -
' pressurizer pressure S|gnal The TM/LP setpoint is based on
'Q power (the higher-of NI power from the power range NI drawer,
‘or AT power, based on PCS hot leg and cold leg temperatures)
. . :pressurizer pressure, PCS cold leg temperature, and Axial Shape
" “Index. The TMM provide the complex signal processing
.. © necessary to caléulate the TM/LP trip setpoint, TM/LP trip
.. comparison signal, and. Q Power. -
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Measurement Channels (continued)

Loss of Load Trip

The Loss of Load trip uses a single pressure switch, 63/AST-2, in
the turbine auto stop oil circuit to sense a turbine trip for input to
all four RPS auxiliary trip units. The Loss of Load Trip is actuated
by turbine auxiliary relays 305L and 305R. Relay 305L provides
input to RPS channels A and C; 305R to channels B and D.
Relays 305L and 305R are energized on a turbine trip. Their
inputs are the same as the inputs to the turbine solenoid trip valve,
20ET.

If a turbine trip is generated by loss of auto stop oil pressure, auto
stop oil pressure switch 63/AST-2 will actuate relays 305L and
305R and generate a reactor trip. If a turbine trip is generated by
an input to the solenoid trip valve, relays 3051 and 305R, which
are wired in parallel, will also be actuated and will generate a
reactor trip.

Containment High Pressure Trip

The Containment High Pressure Trip is actuated by four pressure
switches, one for each RPS channel.

Zero Power Mode Bypass Automatic Removal

The Zero Power Bypass allows manually bypassing

(i.e., disabling) four reactor trip functions, Low PCS Flow, Low SG
A Pressure, Low SG B Pressure, and TM/LP (low PCS pressure),
when reactar power (as indicated by the wide range nuclear
instrument channels) is below 10*%. This bypassing is necessary
to allow RPS testing and control rod drive mechanism testing
when the reactor is shutdown and plant conditions would cause a
reactor trip to be present.

The Zero Power Mode Bypass removal interlock uses the wide
range nuclear instruments (NIs) as measurement channels.
There are only two wide range NI channels. Separate bistables
are provided to actuate the bypass removal for each RPS
channel. Bistables in the NI-1/3 channel provide the bypass
removal function for RPS channels A and C; bistables in the
NI-2/4 channel for RPS channels B and D.

Palisades Nuclear Plant
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BACKGROUND
(continued)

Several measurement instrument channels provide more than .on'e - .
required function. Those sensors shared for RPS and ESF functions

- . are’identified in Table B 3.3.1-1. That table provides a listing of those’
' shared channels and the Specn" catlons whrch they affect.

RPS Tnp Unlts

. " Two types of RPS tnp units are used i in the RPS cablnets blstable trip
3 unlts and auxiliary tnp unlts ‘

A bistable trip unit receives a measured process srgnal fromits
instrument channel and compares it to a setpoint; the trip unit
“actuates three relays, with contacts in the Matrix Logic channels,
_ when the measured signal is less conservative than the setpoint.
" . They also provide local trip indication and remote annunciation.

~An auxiliary trlp unit receives a dlgltal input (contacts open or

- closed); the trip unit actuates three relays, with contacts in the
Matrix Logic channels, when the digital input is received. They
also provrde local trlp lndlcatlon and remote annunciation.

" Each RPS channel has four auxuhary tnp umts and seven bistable trip

umts L

The contacts from these tnp unlt relays are arranged into six

~ coincidence matrices, compnsrng the Matrix Logic. If bistable trip units
"monltonng the same parameter inat least two channels trip, the Matrix
C Logrc wull generate a reactor trlp (two-out of-four loglc)

-+ ‘Four of the RPS measurement channels provrde contact outputs to the
... RPS, so the companson of an analog input to a trip setpoint is not
...-necessary.. In’ these | cases, the bistable trip unit is replaced with an

auxiliary trip, unlt The auxullary tnp units provide contact multiplication

.. so the single lnput contact opening can provide multiple contact outputs
o to the connmdence loglc as well as tnp |nd|cat|on and annunciation.
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RPS Trip Units (continued)

Trips employing auxiliary trip units include the VHPT, which receives
contact inputs from the Thermal Margin Monitors; the High Startup Rate
trip which employs contact inputs from bistables mounted in the two
wide range drawers; the Loss of Load Trip which receives contact
inputs from one of two auxiliary relays which are operated by a single
switch sensing turbine auto stop oil pressure; and the Containment High
Pressure (CHP) trip, which employs containment pressure switch
contacts.

There are four RPS trip units, designated as channels A through D,
each channel having eleven trip units, one for each RPS Function. Trip
unit output relays de-energize when a trip occurs.

All RPS Trip Functions, with the exception of the Loss of Load and CHP
trips, generate a pretrip alarm as the trip setpoint is approached.

The Allowable Values are specified for each safety related RPS trip
Function which is credited in the safety analysis. Nominal trip setpoints
are specified in the plant procedures. The nominal setpoints are
selected to ensure plant parameters do not exceed the Allowable Value
if the instrument loop is performing as required. The methodology used
to determine the nominal trip setpoints is also provided in plant
documents. Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is acceptable. Each
Allowable Value specified is more conservative than the analytical limit
determined in the safety analysis in order to account for uncertainties

" appropriate to the trip Function. These uncertainties are addressed as

described in plant documents. A channel is inoperable if its actual
setpoint is not within its Allowable Value.

Setpoints in accordance with the Allowable Value will ensure that SLs of
Chapter 2.0 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 the accompanying LCO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.
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Reactor Protective System Bypasses '

“Three different types of trip bypass are utilized in the RPS, Operatlng

Bypass, Zero Power Mode Bypass, and Trip Channel Bypass. The

« _Operatmg Bypass or Zero Power Mode Bypass prevent the actuation of
a trip unit or auxiliary trip unit; the Trip Channel Bypass prevents the trip

unit output from affecting the Logic Matrix. ‘A channel which is -

* bypassed, other than as allowed by the Table 3.3.1-1 footnotes, cannot-

perform'its specifi ed safety functlon and must be conS|dered to be

o 'moperabte B .

Qmﬂamg§m£§gL

" The Operating Bypasses are mmated and removed automatically during
" -startup and shutdown'as power level changes. An Operatmg Bypass
_ prevents the associated RPS ausxiliary trip unit from receiving a trip
‘signal from the associated measurement channel. ‘With the bypass in
- place, neither the pre-trip alarm nor- the trip will actuate if the measured

parameter exceeds the set point.“An annunciator is provided for each
Operatlng Bypass The RPS tnps WIth Operatlng Bypasses are:

v ’--'-'a.r : ngh Startup Rate Tnp bypass. - The’ ngh Startup Rate tnp is

" automatically bypassed when the associated wide range channel

" indicates below 1E-4% RTP, and whén the associated power

* range excore channelindicates above 13% RTP. These
bypasses: are automatlcally removed between 1E-4% RTP and
-13% RTP. P

- b, Loss of Load bypass The Loss of Load tnp is automattcally

" bypassed when the associated power range excore channel
iindicates'below 17% RTP. ‘The bypass is automatically removed
when the channelindicates ‘above the set point. The same power

o range excore channel bistable is used to bypass the High Startup

NS -Rate tnp and the Loss of Load tnp for that RPS channel

- L{:.' v ::‘1’ t:;.:-‘:

. i e LT IR L I - A R .
Sl Te [N TR T LR S e SEL
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Operating Bypasses (continued)

Each wide range channel contains two bistables set at 1E-4% RTP, one
bistable unit for each associated RPS channel. Each of the two wide
range channels affect the Operating Bypasses for two RPS channels;
wide range channel NI-1/3 for RPS channels A and C, wide range
channel Ni-2/4 for RPS channels B and D. Each of the four power
range excore channel affects the Operating Bypasses for the
associated RPS channel. The power range excore channel bistables
associated with the Operating Bypasses are set at a nominal 15%, and
are required to actuate between 13% RTP and 17% RTP.

Zero Power Mode (ZPM) Bypass

The ZPM Bypass is used when the plant is shut down and it is desired
to raise the control rods for control rod drop testing with PCS flow,
pressure or temperature too low for the RPS trips to be reset. ZPM
bypasses may be manually initiated and removed when wide range
power is below 1E-4% RTP, and are automatically removed if the
associated wide range NI indicated power exceeds 1E-4% RTP. A
ZPM bypass prevents the RPS trip unit from actuating if the measured
parameter exceeds the set point. Operation of the pretrip alarm is
unaffected by the zero power mode bypass. An annunciator indicates
the presence of any ZPM bypass. The RPS trips with ZPM bypasses
are:

a. Low Primary Coolant System Flow.
b. . Low Steam Generator Pressure.
c. Thermal Margin/Low Pressure. -

The wide range NI channels provide contact closure permissive signals
when indicated power is below 1E-4% RTP. The ZPM bypasses may
then be manually initiated or removed by actuation of key-lock switches.
One key-lock switch located on each RPS cabinet controls the ZPM
Bypass for the associated RPS trip channels. The bypass is
automatically removed if the associated wide range Nl indicated power
exceeds 1E-4% RTP. The same wide range NI channel bistables that
provide the ZPM Bypass permissive and removal signals also provide
the high startup rate trip Operating Bypass actuation and removal.
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(continued)

Trip Channel Bypass

" A Trip Channel Bypass is used when it is desired to physically remove - -

an individual trip unit from the system, or when calibration or servicing
of a trip channel could cause an inadvertent trip. A trip Channel Bypass

" may be manually initiated or removed at any time by actuation of a key-

lock switch. A Trip Channel Bypass prevents the trip unit output from
affecting the RPS logic matrix. - A light above the bypass switch

- |nd|cates that the trip channel has been bypassed. Each RPS trip unit

has an assocnated tnp channel bypass

The key-lock trip channel bypass swnch is located above each trip unit.
The key cannot be removed when in the bypass position. Only one key
for each trip parameter is provided, therefore the operator can bypass

only one channel of a given parameter at a time. During the bypass

condition, system logic changes from two-out-of-four to two-out-of-three

’ channels requnred for tnp

APPL|CABLE
SAFETY ANALYS ES

Each of the analyzed acmdents and transnents can be detected by one
or more RPS Functions, The accident analysis contained in .
'Reference 4 takes credit for most RPS trip Functions. The High Startup

" Rate and Lossof Load Functions, which are not specifically credited in

the accident analysis are part of the NRC approved licensing basis for
the plant. The High Startup Rate and Loss of Load trips are purely

- 'equ1pment protective, and thelr use mmlmlzes the potentlal for

= equ1pment damage

, f‘ ‘The specific safety analyses apphcable to each protective Function are
o adentlt” ed below

ST

. vVanabIe quh Power TanVHPJ

" The VHPT provndes reactor core protectlon agalnst posmve
reactnwty excurSIons AR

7 The safety analyS|s assumes that this tr|p is OPERABLE to

. termlnate excessive positive reactivity msertlons durmg power

L operatlon and whlle shut down '

‘-,_.‘;(.,-;-; ': -
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APPLICABLE
SAFETY ANALYSIS
(continued)

2.

4, 5.

High Startup Rate Trip

There are no safety analyses which take credit for functioning of
the High Startup Rate Trip. The High Startup Rate trip is used to
trip the reactor when excore wide range power indicates an
excessive rate of change. The High Startup Rate trip minimizes
transients for events such as a continuous control rod withdrawal
or a boron dilution event from low power levels. The trip may be
operationally bypassed when THERMAL POWER is

< 1E-4% RTP, when poor counting statistics may lead to
erroneous indication. It may also be operationally bypassed at

> 13% RTP, where moderator temperature coefficient and fuel
temperature coefficient make high rate of change of power
unlikely.

There are only two wide range drawers, with each supplying
contact input to auxiliary trip units in two RPS channels.

Low Primary Coolant System Flow Trip

The Low PCS Flow trip provides DNB protection during events
which suddenly reduce the PCS flow rate during power operation,
such as loss of power to, or seizure of, a primary coolant pump.

Flow in each of the four PCS loops is determined from pressure
drop from inlet to outlet of the SGs. The total PCS flow is
determined, for the RPS flow channels, by summing the loop
pressure drops across the SGs and correlating this pressure sum
with the sum of SG differential pressures which exist at 100% flow
(four pump operation at full power Taye). Full PCS flow is that flow
which exists at RTP, at full power Ty, with four pumps operating.

Low Steam Generatof Level Trip

The Low Steam Generator Level trips are provided to trip the
reactor in the event of excessive steam demand (to prevent
overcooling the PCS) and loss of feedwater events (to prevent
overpressurization of the PCS).

The Allowable Value assures that there will be sufficient water
inventory in the SG at the time of trip to allow a safe and orderly
plant shutdown and to prevent SG dryout assuming minimum
AFW capacity.

Palisades Nuclear Plant
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BASES
APPLICABLE 4, 5. Low Steam Generator Level Trip . (continued)
SAFETY ANALYSIS C
(continued) " 'Each SG level is sensed by measuring the differential pressure in.

the upper portion of the downcomer annulus in the SG. These

_ trips share four level sensing channels on each SG with the AFW

.- 6,7.

actuation signal.

LLow Steam Generator Pressure Trip

The Low Steam Generator Pressure trip provides protection

against an excessive rate of heat extraction from the steam

- generators, which would result in a rapid uncontrolled cooldown of

the PCS. This trip provides a mitigation function in the event of an
MSLB '

The Low SG Pressure channels are shared with the Low SG

... Pressure signals which |solate the steam and feedwater lines.

Hrqh Pressurlzer Pressure Trip-

The High Pressurizer Pressure trip, in conjunction with pressurizer

...~ -safety valves and Main Steam Safety Valves (MSSVs), provides
. protection against overpressure conditions in the PCS when at

- operating temperature. The safety analyses assume the High
- Pressurizer Pressure trip is OPERABLE during accidents and

- - transients which suddenly.reduce PCS cooling (e.g., Loss of Load,

Main Steam Isolation Valve (MSIV) closure, etc.) or which

. .suddenly mcrease reactor. power (e g rod ejection accrdent)

\‘-,

“ " The ngh Pressurlzer Pressure tnp shares four safety grade

. instrument channels with the TM/LP trip, Anticipated Transient

.. Without Scram (ATWS) and PORV crrcurts and the Pressurizer

: Low Pressure SafetanJectlon Slgnal

Palisades Nuclear Plant
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SAFETY ANALYSIS
(continued)

Thermal Margin/Low Pressure {TM/LP) Trip

The TM/LP trip is provided to prevent reactor operation when the
DNBR is insufficient. The TM/LP trip protects against slow
reactivity or temperature increases, and against pressure
decreases.

The trip is initiated whenever the PCS pressure signal drops
below a minimum value (Pqi) or a computed value (P.g) as
described below, whichever is higher.

The TM/LP trip uses Q Power, ASI, pressurizer pressure, and cold
leg temperature (T;) as inputs.

Q Power is the higher of core THERMAL POWER (AT Power) or
nuclear power. The AT power uses hot leg and cold leg RTDs as
inputs. Nuclear power uses the power range excore channels as
inputs. Both the AT and excore power signals have provisions for
calibration by calorimetric calculations.

The ASI is calculated from the upper and lower power range
excore detector signals, as explained in Section 1.1, “Definitions.”
The signal is corrected for the difference between the flux at the
core periphery and the flux at the detectors.

The T, value is the higher of the two cold leg signals.

The Low Pressurizer Pressure trip limit (P.4)is calculated using
the equations given in Table 3.3.1-2.

The calculated limit (P,,,) is then compared to a fixed Low
Pressurizer Pressure trip limit (Pi0). The auctioneered highest of
these signals becomes the trip limit (Pyip). Puip is compared to the
measured PCS pressure and a trip signal is generated when the
measured pressure for that channel is less than or equal to Py,. A
pre-trip alarm is also generated when P is less than or equal to the
pre-trip setting, Py, + AP.

The TM/LP trip setpoint is a complex function of these inputs and
represents a minimum acceptable PCS pressure for the existing
temperature and power conditions. It is compared to actual PCS
pressure in the TM/LP trip unit.

Palisades Nuclear Plant
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APPLICABLE - 10. Lossofload Trip -
SAFETY ANALYSIS ) ’
There are no safety analyses which take credit for functlomng of

(continued)

1.

- the Loss of Load Tnp B

. ,The Loss of Load tnp,ls provided to‘p_re‘vent lifting the oressurizer

and main steam safety valves in the event of a turbine generator

_trip while at power. The trip is equrpment protective. The safety
- analyses do not assume that this trip functions during any
- accident or transient. The Loss of Load trip uses a single
.. pressure switch in the turbine auto stop oil circuit to sense a

turbine tnp for |nput to all four RPS auxiliary trip units.

. Contamment quh Pressure Tnp ‘

The Contalnment High Pressure tnp provndes a reactor trip in the
-event of a Loss of Coolant Accident (LOCA) or Main Steam Line

Break (MSLB).: The Containment High Pressure tnp shares
sensors with the Containment High Pressure sensing logic for
Safety Injection, Containment Isolation, and Containment Spray.
Each of these sensors has a single bellows which actuates two .

‘microswitches.. One mncroswrtch on each of four sensors provides

. an mput to the RPS

12.

Zero Power Mode Bypass Removal ;

. The only RPS bypass consndered in the safety analyses is the

. - Zero Power Mode (ZPM) Bypass. The ZPM Bypass is used when

the plant is shut down and it is desired to raise the control rods for
control rod drop testing with PCS flow or temperature too low for

.. the RPS Low PCS-Flow, Low SG Pressure, or Thermal
" ... Margin/Low Pressure trips to be reset ZPM bypasses are
... automatically removed:if the W|de range Nlindicated power
for exceeds 1E-4% RTP BRI
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SAFETY ANALYSIS
(continued)

12. Zero Power Mode Bypass Removal (continued)

The safety analyses take credit for automatic removal of the ZPM
Bypass if reactor criticality due to a Continuous Control Rod Bank
Withdrawal should occur with the affected trips bypassed and
PCS flow, pressure, or temperature below the values at which the
RPS could be reset. The ZPM Bypass would effectively be
removed when the first wide range NI channel indication reached
1E-4% RTP. With the ZPM Bypass for two RPS channels
removed, the RPS would trip on one of the un-bypassed trips.
This would prevent the reactor reaching an excessive power level.

If a reactor criticality due to a Continuous Control Rod Bank
Withdrawal should occur when PCS flow, steam generator
pressure, and PCS pressure (TM/LP) were above their trip
setpoints, a trip would terminate the event when power increased
to the minimum setting (nominally 30%) of the Variable High
Power Trip. In this case, the monitored parameters are at or near
their normal operational values, and a trip initiated at 30% RTP
provides adequate protection.

The RPS design also includes automatic removal of the Operating
Bypasses for the High Startup Rate and Loss of Load trips. The
safety analyses do not assume functioning of either these trips or
the automatic removal of their bypasses.

The RPS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2).

LCO

The LCO requires all instrumentation performing an RPS Function to be
OPERABLE. Failure of the trip unit (including its output relays), any
required portion of the associated instrument channel, or both, renders
the affected channel(s) inoperable and reduces the reliability of the
affected Functions. Failure of ari automatic ZPM bypass removal
channel may also impact the associated instrument channel(s) and
reduce the reliability of the affected Functions.

Palisades Nuclear Plant
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LCO Actions allow Trip Channe! Bypass of individual channels, but the
(continued) . bypassed channel must be considered to be inoperable. The bypass

" key used to bypass a single channel cannot be simultaneously used to
* bypass that same parameter in other channels. This interlock prevents
~_operation with more than one channel of the same Function trip channel .
' bypassed. ‘The plant is normally restricted to 7 days in a trip channel

"bypass, or otherwise inoperable condition before either restoring the

Function to four channel operation (two-out~of-four logic) or placing the
channel in trip (one-out of—three |og|c)

~ The Allowable Values are specrf ied for each safety related RPS trip
~* Function which is credited in the safety analysis.” Nominal trip setpoints
*.are specified in the plant procedures. The nominal setpoints are
- selected to ensure plant parameters do not exceed the Allowable Value
if the instrument loop is performing as required. Operation with a trip
setpoint less conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. Each Allowable Value specified is more
conservative than the analytical limit determined in the safety analysis in
- order to account for uncertainties appropriate to the trip Function.
These uncertainties are addressed as described in plant documents.
- Neither Allowable Values nor setpoints are specified for the non-safety
related RPS Trip Functions, since no safety analysis assumptrons would
‘ be vrolated if they are not set at a partlcular value.

The followrng Bases for each trrp Functron rdentrfy the above RPS trip
Function criteria items that ¢ are apphcable to estabhsh the trip Function
" OPERABILITY. .- . -." ...~ »

S A Vanable quh Power Trlp (VHPT)

o Thls LCO requrres all four channels of the VHPT Function to be
AR :OPERABLE S .
The Allowab!e Va)ue rs hlgh enough to provrde an operating
envelope that prevents unnecessary, VHPT trips during normal
- plant operatrons .The Allowable Value is low enough for the
o system to functron adequately durrng reactlwty addition events.
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LCO 1. Variable High Power Trip (VHPT) (continued)
(continued)

The VHPT is designed to fimit maximum reactor power to its
maximum design and to terminate power excursions initiating at
lower powers without power reaching this full power limit. During
plant startup, the VHPT trip setpoint is initially at its minimum
value, <30%. Below 30% RTP, the VHPT setpoint is not required
to “track” with Q Power, i.e., be adjusted to within 15% RTP. It
remains fixed until manually reset, at which point it increases to
<15% above existing Q Power.

The maximum allowable setting of the VHPT is 109.4% RTP.
Adding to this the possible variation in trip setpoint due to
calibration and instrument error, the maximum actual steady state
power at which a trip would be actuated is 113.4%, which is the
value assumed in the safety analysis.

2. High Startup Rate Trip

This LCO requires four channels of High Startup Rate Trip
Function to be OPERABLE in MODES 1 and 2.

The High Startup Rate trip serves as a backup to the
administratively enforced startup rate limit. The Function is not
credited in the accident analyses; therefore, no Allowable Value
for the trip or operating bypass Functions is derived from
analytical limits and none is specified.

The four channels of the High Startup Rate trip are derived from
two wide range NI signal processing drawers. Thus, a failure in
one wide range channel could render two RPS channels
inoperable. It is acceptable to continue operation in this condition
because the High Startup Rate trip is not credited in any safety
analyses.

The requirement for this trip Function is modified by a footnote,
which allows the High Startup Rate trip to be bypassed when the
wide range Nl indicates below 10E-4% or when THERMAL
POWER is above 13% RTP. If a High Startup Rate trip is
bypassed when power is between these limits, it must be
considered to be inoperable.
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LCO 3.
(continued)

Low Primarv Coolant System Flol/v Trip

This LCO requrres four channels of Low PCS Flow Trrp Functlon
to be OPERABLE L

This trip is set high enough {o maintain fuel integrity durlng aloss

. of flow condition. The setting is low enough to allow for normal
, 'operatmg fluctuatlons from offsite power.

‘, The Low PCS Flow tnp setpomt of 95% of full PCS flow insures

| that the reactor.cannot operate when the flow rate is less than

93% of the nominal value considering instrument errors. Full PCS
flow is that flow whrch exists at RTP, at full power Tave, with four

.o ;pumps operatlng

_ The requirement for this trip Function is modified by a footnote,

which allows use of the ZPM bypass when wide range power is
below 1E-4% RTP.- That bypass is automatically removed when
the associated wide range channel indicates 1E-4% RTP. If a trip

,' . channel is bypassed when power is above 1E-4% RTP it must be
. consudered to be inoperable. - :

45,

Low Steam Generator Level Trip

'”Thrs LCO requrres four channels of Low Steam Generator Level
- Trip Function per. steam generator to be OPERABLE.

o The 25. 9% AIlowabIe Value assures that there is an adequate

water inventory in the steam generators when the reactor is critical

Coe . and is based upon narrow range instrumentation. The 25.9%
, -+ indicated Ievel corresponds to the locatlon of the feed ring.

BT

i

-Low Steam Generator Pressure Tnp S

- Thrs LCO requrres four channels of Low Steam Generator
.,Pressure Tnp Functron per steam generator to be OPERABLE.

) The Allowable Value of 500 ps|a |s suff C|ently below the full load .

operating value for steam pressure so as not to interfere with

Ny 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 PCS to cool down,
resulting in positive reactivity addition to the core, a reactor trip i is
required to offset that effect.
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(continued)

High Pressurizer Pressure Trip

This LCO requires four channels of High Pressurizer Pressure
Trip Function to be OPERABLE.

The Allowable Value is set high enough to allow for pressure
increases in the PCS during normal operation (i.e., plant
transients) not indicative of an abnormal condition. The setting is
below the lift setpoint of the pressurizer safety valves and low
enough to initiate a reactor trip when an abnormal condition is
indicated.

Thermal Margin/Low Pressure {TM/LP) Trip

This LCO requires four channels of TM/LP Trip Function to be
OPERABLE.

The TM/LP trip setpoints are derived from the core thermal limits
through application of appropriate allowances for measurement
uncertainties and processing errors. The allowances specifically
account for instrument drift in both power and inlet temperatures,
calorimetric power measurement, inlet temperature measurement,
and primary system pressure measurement.

Other uncertainties including allowances for assembly power tilt,
fuel pellet manufacturing tolerances, core flow measurement
uncertainty and core bypass flow, inlet temperature measurement
time delays, and ASI measurement, are included in the
development of the TM/LP trip setpoint used in the accident

analysis.

The requirement for this trip Function is modified by a footnote,
which allows use of the ZPM bypass when wide range power is

" below 1E-4% RTP. That bypass is automatically removed when

the associated wide range channel indicates 1E-4% RTP. If a trip
channel is bypassed when power is above 1E-4% RTP, it must be
considered to be inoperable.
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(continued)

10. Loss of Load Trip

" The LCO requires four Loss of Load ‘t‘rtp Function channels to be
“OPERABLE in MODE 1 with THERMAL POWER 217% RTP.

The Loss of Load trip may be bypassed or be inoperable with

- THERMAL -POWER < 17% RTP, since it is no longer needed to
4 prevent lifting of the pressurizer safety valves or steam generator

B ‘safety valves in the event of a Loss of Load. Loss of Load Trip

unit must be considered inoperable if it is bypassed when

C THERMAL POWER is above 17% RTP

“This LCO requires four RPS Loss of Load auxiliary trip units,

relays 3051 and 305R, and pressure switch 63/AST-2 to be
OPERABLE. With those components OPERABLE, a turbine trip
will generate a reactor trip. The LCO does not require the various
turbine trips, themselves to be OPERABLE. . :

The Nuclear Steam Supply System and Steam Dump System are

‘capable of accommaodating the Loss of Load ‘without requiring the
c use of the above equnpment

’ 'The Loss of Load Tnp Functlon IS not credlted in the accident

analysis; therefore, an Allowable Value for the trip cannot be

denved from analytlcal llmlts and is not specrfled

1.

E Contalnment quh Pressure Tnp

r ot

T 'Thls LCO requnres four channels of Contalnment High Pressure

Tr|p Functlon to be OPERABLE

" The Allowable Value is hlgh enough to allow for small pressure
~increases in containment expected during normal operation

- ~(i.e., plant heatup) that are not indicative of an abnormal condition.
-‘The setting.is:low enough to initiate a reactor trip to prevent

.- containment pressure from exceeding design pressure following a

" .DBA and ensures the reactor is shutdown before initiation of
- safely injection and-containment spray. - . -
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12. ZPM Bypass

The LLCO requires that four channels of automatic Zero Power
Mode (ZPM) Bypass removal instrumentation be OPERABLE.
Each channel of automatic ZPM Bypass removal includes a
shared wide range NI channel, an actuating bistable in the wide
range drawer, and a relay in the associated RPS cabinet. Wide
Range NI channel 1/3 is shared between ZPM Bypass removal
channels A and C; Wide Range NI channel 2/4, between ZPM
Bypass removal channels B and D. An operable bypass removal
channel must be capable of automatically removing the capability
to bypass the affected RPS trip channels with the ZPM Bypass
key switch at the proper setpoint.

APPLICABILITY

This LCO requires all safety related trip functions to be OPERABLE in
accordance with Table 3.3.1-1.

Those RPS trip Functions which are assumed in the safety analyses
(all except High Startup Rate and Loss of Load), are required to be
operable in MODES 1 and 2, and in MODES 3, 4, and 5 with more than
one full-length control rod capable of being withdrawn and PCS boron
concentration less than REFUELING BORON CONCENTRATION.

These trip Functions are not required while in MODES 3, 4, or 5, if PCS
boron concentration is at REFUELING BORON CONCENTRATION, or
when no more than one full-length control rod is capable of being

‘withdrawn, because the RPS Function is already fulfilled. REFUELING

BORON CONCENTRATION provides sufficient negative reactivity to

" assure the reactor remains subcritical regardless of control rod position,

and the safety analyses assume that the highest worth withdrawn
full-length control rod will fail to insert on a trip. Therefore, under these
conditions, the safety analyses assumptions will be met without the
RPS trip Function.

The High Startup Rate Trip Function is required to be OPERABLE in
MODES 1 and 2, but may be bypassed when the associated wide range
NI channel indicates below 1E-4% power, when poor counting statistics
may lead to erroneous indication. In MODES 3, 4, 5, and 6, the High
Startup Rate trip is not required to be OPERABLE. Wide range
channels are required to be OPERABLE in MODES 3, 4, and 5, by

LCO 3.3.9, "Neutron Flux Monitoring Channels," and in MODE 6, by
LCO 3.9.2, “Nuclear Instrumentation.”
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(continued)

_consequences durlng acmdents -

~ -The High Startup Rate Trip Function is reqmred to be OPERABLE i |n o

MODES 1 and 2, but may be bypassed whén the associated wide range
NI channel indicates below 1E-4% power, when poor counting statistics
may lead to erroneous indication. In MODES 3, 4, 5, and 6, the High
Startup Rate trip is not required to be OPERABLE. Wide range
channels are required to be OPERABLE in MODES 3, 4, and 5, by

.LCO 3.3.9, "Neutron Flux Monitoring Channels " and in MODE 6, by

LCO 3.9.2, “Nuclear Instrumentatlon

' The Loss of Load trip is required to be OPERABLE with THERMAL
" POWER at or above 17% RTP. Below 17% RTP, the ADVs are

capable of relieving the pressure due to a Loss of Load event without
challenging other overpressure protection.

.. The trips are designed to take the reactor subcritical, malntalnrng 'the

SLs during AOOs and assisting the ESF in providing acceptable

Cy

ACTIONS

The most common causes of channel moperabrllty are outright failure of
loop components ‘or drift of those loop components which is sufficient to
- exceed the tolerance provided in the plant setpoint analysis. Loop
. component failures_are typically identified by the actuation of alarms

due to the channel failing to the “safe” condition, during CHANNEL -

. CHECKS (when the instrument is compared to the redundant

channels), or during the CHANNEL FUNCTIONAL TEST (when an

.~ automatic component might not respond properly). Typically, the drift of
the loop components is found to be small and results in a delay of
' ?actuatlon rather than a total loss of function. Excessive loop component
~drift would; most: likely, be identified during a CHANNEL CHECK (when
-the instrument is compared to the redundant-channels) or during a
* CHANNEL-CALIBRATION (when instrument loop. components are
- checked against 1 reference standards) o

In the event a channel s trrp setpomt is found nonconservatrve with
. tespect to the Allowable Value, or the transmitter, instrument loop,
- --.signal processing electronics, or RPS bistable trip unit is found
. moperable all affected Functions provrded by that channel must be
- declared inoperable, and the plant must enter the Condition for the
T 'partlcular protectron Functrons affected ‘
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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.

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 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.

Al

Condition A applies to the failure of a single channel in any required
RPS Function, except High Startup Rate, Loss of Load, or ZPM Bypass
Removal. {Condition A is modified by a Note stating that this Condition
does not apply to the High Startup Rate, Loss of Load, or ZPM Bypass
Removal Functions. The failure of one channel of those Functions is
addressed by Conditions B, C, or D.)

If one RPS bistable trip unit or associated instrument channel is
inoperable, operation is allowed to continue. Since the trip unit and
associated instrument channel combine to perform the trip function, this
Condition is also appropriate if both the trip unit and the associated
instrument channel are inoperable. Though not required, the inoperable
channel may be bypassed. The provision of four trip channels allows
one channel to be bypassed (removed from service) during operations,
placing the RPS in two-out-of-three coincidence logic. The failed

~ channel must be restored to OPERABLE status or placed in trip within

7 days.

Required Action A.1 places the Function in a one-out-of-three
configuration. In this configuration, common cause failure of dependent
channels cannot prevent trip.

The Completion Time of 7 days is based on operating experience,
which has demonstrated that a random failure of a second channel
occurring during the 7 day period is a low probability event.
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A.1 (continued)

~ The Completion Time of 7 da;}s is based on operating experience,
- which has demonstrated that a random failure of a second channel
-oceurring during the 7 day period is a low probability event.
- Ba -

- 3Condltlon B applles to the fallure ofa smgle ngh Startup Rate trip unit

or assomated lnstrument channel.

If one trip unit or assocnated |nstrument channel fails, it must be restored

" to OPERABLE status prror to entering MODE 2 from MODE 3. A

shutdown provides the appropriate opportunity to repair the trip function
and conduct the necessary testing. The Completion Time is based on
the fact that the safety analyses take no credit for the functioning of this

, tnp
- Cv1

Condmon C apphes to the fallure ofa snngle Loss of Load or assocrated '
instrument channel :

" Ifone tnp unit or assocnated lnstrument channel farls it must be restored
" - to'OPERABLE status prior to THERMAL POWER =17% RTP following

a shutdown. If the plant is shutdown at the time the channel becomes
moperable then the failed channel must be’ restored to OPERABLE

- status prior ‘to THERMAL POWER =>17% RTP. For this Completion
...~ Time, “following a shutdown means this Required Action does not have
““to be completed untul pnor to THERMAL POWER 2 17% RTP for the

first time after the plant has been in MODE 3 followmg entry into the

B Condltlon “The Completion Time trip assures that the plant will notbe
"restarted wrth an moperable Loss of Load tnp channel
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D.1and D.2

Condition D applies when one or more automatic ZPM Bypass removal
channels are inoperable. If the ZPM Bypass removal channel cannot
be restored to OPERABLE status, the affected ZPM Bypasses must be
immediately removed, or the bypassed RPS trip Function channels
must be immediately declared to be inoperable. Unless additional
circuit failures exist, the ZPM Bypass may be removed by placing the
associated “Zero Power Mode Bypass” key operated switch in the
normal position.

A trip channel which is actually bypassed, other than as allowed by the
Table 3.3.1-1 footnotes, cannot perform its specified safety function and
must immediately be declared to be inoperable.

E.1and E.2

Condition E applies to the failure of two channels in any RPS Function,
except ZPM Bypass Removal Function. (The failure of ZPM Bypass
Removal Functions is addressed by Condition D.).

Condition E is modified by a Note stating that this Condition does not
apply to the ZPM Bypass Removal Function.

The Required Actions are 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 tripped.
MODE changes in this configuration are allowed because two trip
channels for the affected function remain OPERABLE. A trip occurring
in either or both of those channels would cause a reactor trip.

I this configuration, the protection system is in a one-out-of-two logic,

and the probability of a common cause failure affecting both of the
OPERABLE channels during the 7 days permitted is remote.

Required Action E.1 provides for placing one inoperable channel in trip
within the Completion Time of 1 hour. Though not required, the other
inoperable channel may be (trip channel) bypassed.

Palisades Nuclear Plant

B 3.3.1-26 Revised 08/06/2004



RPS Instrumentation
B 3.3.1

BASES

ACTIONS

(continued)

_Functions.

E.1and E.2 (continued) ; T R

. This Completion Time is sufficient to allow the operator to take all
... appropriate actions for the failed channels while ensuring that the risk
_involved in operating with the failed channels is acceptable. With one

channel of protective instrumentation bypassed or inoperable in an
untripped condition, the RPS is in a two-out-of-three logic for that

'.functlon 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, one of the

. A \lnoperable channels is placed in trip. . This places the RPSin a
_ - one-out- of-two for that function logic. If any of the other unbypassed
" channels for that functlon recelves a tnp signal, the reactor will trip.

‘ -Actton E 2is modtt' ed by a Note statlng that thls Actlon does not apply

to (is not required for) the High Startup Rate and Loss of Load

One channel i is requ:red to be restored to OPERABLE status within

7 days for reasons similar to'those stated under Condition A. After one
. channel is restored to OPERABLE status, the provisions of Condition A
- -still apply to the remaining inoperable channel. - Therefore, the channel

that is still inoperable after completion of Requnred Action E.2 must be

‘placed in trip if more than 7 days have elapsed smce the initial channel -
.« failure. o _ :

LIRS

i'5.1

- 'The power range excore channels are used to gererate the interhal ASI
" signal used as aninput to the TM/LP trip. They also provide input to the
.Thermal Margin Monitors for determination of the Q Power input for the
. TM/LP trip and the VHPT. "If two power range excore channels cannot
" be restored to OPERABLE status, power is restricted or reduced during
- subsequent operations because of increased uncertainty associated

with moperable power range excore channels whlch provide input to

; 'those trips..

The Completlon Tlme of 2 hours is adequate to reduce power in an
B orderly manner without challenglng plant systems
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G.1,G.2.1,and G.2.2

Condition G is entered when the Required Action and associated
Completion Time of Condition A, B, C, D, E, or F are not met, or if the
control room ambient air temperature exceeds 90°F.

If the control room ambient air temperature exceeds 90°F, all Thermal
Margin Monitor channels are rendered inoperable because their
operating temperature limit is exceeded. [n this candition, or if the
Required Actions and associated Completion Times are not met, the -
reactor must be placed in a condition in which the LCO does not apply.
To accomplish this, the plant must be placed in MODE 3, with no more
than one full-length control rod capable of being withdrawn or with the
PCS boron concentration at REFUELING BORON CONCENTRATION
in 6 hours.

The Completion Time is reasonable, based on operating experience, for
placing the plant in MODE 3 from full power conditions in an orderly
manner and without challenging plant systems. The Completion Time is
also reasonable to ensure that no more than one full-length control rod
is capable of being withdrawn or that the PCS boron concentration is at
REFUELING BORON CONCENTRATION.

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, and CHANNEL
CALIBRATION.

SR 3.3.1.1

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 other channels. [t 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. Under most conditions, 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.
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REQUIREMENTS

(continued)

SR _3.3.1.1 (continued)

Agreement criteria are determined by the plant staff based on a o
: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 stgnal processrng eqmpment has
drlfted outS|de its llmlts N

The Contalnment ngh Pressure and Loss of Load channels are

pressure switch actuated. As such, they have no associated control
room indicator and do not require a CHANNEL CHECK. ’

The Frequency, about once every shift, is based on operating .
experience that demonstrates the rarlty 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

L assocuated wnth the LCO requrred channels

SR 3342

This SR vent" ies that the control room ambient air temperature is within
the environmental qualifi cation temperature limits for the most restrictive

" RPS components which: are the Thermal Margin Monitors. These

' monitors provide input to both the VHPT Function and the TM/LP Tnp ’

Function. The 12 hour Frequency is reasonable based on englneenng

: "«Judgement and plant operatlng expenence
- SR 3313 _' ' ef :

- _3}A dally callbratlon (heat balance) is performed when THERMAL

. POWERI is'=15%. ‘The dally calibration consists of adjusting the

.. "nuclear power’calibrate" potentlometers to agree with the calorimetric
:calculatlon if the’ absolute difference is :=1.5%." Nuclear power is
- adjusted via a potentiometer, or THERMAL POWER is adjusted via a

- . "Thermal Margin Monitor bias number, ‘as necessary, in accordance with

the daily calibration’ (heat balance) procedure. Performance of the daily
callbratlon ensures that the two inputs to the'Q power measurement are

Ry rndrcatmg accurately wrth respect to the much more accurate secondary
A [T . . ]
calonmetnc calculatlon R S
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(continued)

SR 3.3.1.3 (continued)

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 must
be performed within 12 hours after THERMAL POWER is >15% RTP.
The secondary calorimetric is inaccurate at lower power levels. The
12 hours allows time requirements for plant stabilization, data taking,
and instrument calibration. '

SR 33.14

It is necessary to calibrate the power range excore channel upper and
lower subchannel amplifiers such that the measured ASI reflects the
true core power distribution as determined by the incore detectors. ASI
is utilized as an input to the TM/LP trip function where it is used to
ensure that the measured axial power profiles are bounded by the axial
power profiles used in the development of the Tiye limitation of

LCO 3.4.1. An adjustment of the excore channel is necessary only if
reactor power is greater than 25% RTP and individual excore channel
ASI differs from AXIAL OFFSET, as measured by the incores, outside
the bounds of the following table:

Allowed Group 4 Group 4

Reactor Rods =128" withdrawn Rods <128" withdrawn

. Power

<100% -0.020 < (AO-ASI) <0.020 -0.040 < (AO-ASI) =0.040
<95 -0.033 <(AO-ASI) <0.020 -0.053 =<(AO-ASI) <0.040
<90 -0.046 <(AO-ASI) <0.020 -0.066 =<(AO-ASI) <0.040
<85 -0.060 <(AO-ASI) <0.020 = -0.080 <(AO-ASI) <0.040
<80 -0.120 <(AO-ASI) <0.080 -0.140 <(AO-ASI) <0.100
<75 -0.120 <(A0O-ASI) <0.080 --0.140 <(AO-ASI) <0.100
<70 -0.120 <(AO-ASI) <0.080 -0.140 <(AO-ASI) <0.100
<65 -0.120 <(AO-ASI) <0.080 -0.140 <(AO-ASI) <0.100
<60 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<55 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<50 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<45 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<40 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<35 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<30 -0.160 <(AO-ASI) <0.120 -0.180 <(AO-ASI) <0.140
<25 Below 25% RTP any AO/ASI difference is acceptable

Table values determined with a conservative Pysr gamma constant of —9505.
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SURVEILLANCE SR 3.3.1.4 (continued)
REQUIREMENTS ‘ - s T
(continued) - = Below 25% RTP any difference between AS| and AXIAL OFFSET is
" acceptable. A Note indicates the Surveillance is not required to have
~ been performed until 12 hours after THERMAL POWER is >25% RTP.
~ Uncertainties in the excore and incore measurement process make it
“rmpractrcal to calibrate when THERMAL POWER is < 25% RTP. The
~ 12 hours allows time for plant stabrlrzatron data taklng, and instrument
- calibration. -

_The 31 day Frequency is adequate, based on operating experrence of
" the excore linear amplifiers and the slow burnup of the detectors. The
" excore readings are a strong function of the power produced in the
peripheral fuel bundles and do not represent an integrated reading
across the core. Slow changes in neutron flux dunng the fuel cycle can
also be detected at this Frequency

SR 3315 o - ;:.f }.

A CHANNEL FUNCTIONAL TEST is performed on each RPS ,
~ - . instrument channel, eéxcept Loss of Load and High Startup Rate, every
;7. .-92days to ensure the entire channel will perform its intended function
"% when needed. For the TM/LP Functron the ‘constants associated with
“the Thermal Margln Monltors must be verrt” ed to be wrthrn tolerances.

- A successful test of the reqmred contact(s) of a channel relay may be
' performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable CHANNEL
- .FUNCTIONAL TEST of a relay. This is acceptable because all of the
“other required contacts of the relay are verified by other Technical A
. .Specifications and non-Technical Specifications tests at least once per
refuelrng |nterva| wrth apphcable extensrons : :

v Any setpornt adjustment must be consrstent wrth the assumptions of the
current setpornt analysrs '

R T The Frequency of 92 days is based on the rehabllrty analysis presented
IR 1 topical report CEN-327 "RPS/ESFAS Extended Test Interval
S Evaluatron (Ref 5) : .

.......
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(continued)

SR 3.3.1.6

A calibration check of the power range excore channels using the
internal test circuitry is required every 92 days. This SR uses an
internally generated test signal to check that the 0% and 50% levels
read within limits for both the upper and lower detector, both on the
analog meter and on the TMM screen. This check verifies that neither
the zero point nor the amplifier gain adjustment have undergone
excessive drift since the previous complete CHANNEL CALIBRATION.

The Frequency of 92 days is acceptable, based on plant operating
experience, and takes into account indications and alarms available to
the operator in the control room.

SR 3.3.1.7

A CHANNEL FUNCTIONAL TEST on the Loss of Load and High
Startup Rate channels is performed prior to a reactor startup to ensure
the entire channel will perform its intended function.

A successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable CHANNEL
FUNCTIONAL TEST of a relay. This is acceptable because all of the
other required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions.

The High Startup Rate trip is actuated by either of the Wide Range
Nuclear Instrument Startup Rate channels. NI-1/3 sends a trip signal to
RPS channels A and C; NI-2/4 to channels B and D. Since each High
Startup Rate channel would cause a trip on two RPS channels, the High
Startup Rate trip is not tested when the reactor is critical.

The four Loss of Load Trip channels are all actuated by a single
pressure switch monitoring turbine auto stop oil pressure which is not
tested when the reactor is critical. Operating experience has shown
that these components usually pass the Surveillance when performed at
a Frequency of once per 7 days prior to each reactor startup.
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SURVEILLANCE SR 3.3.1.8
REQUIREMENTS . : ,
(continued) SR 3.3.1.8 is the performance of a CHANNEL CALIBRATION every

18 months

CHANNEL CALlBRATlON isa complete check of the mstrument
channel including the sensor (except neutron detectors). 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 CALIBRATlONS

must be consistent with the setpoint analysis.

The bistable setpoints must be found to trip within the Allowable Values
specified in the LCO and left set consistent with the assumptions of the
setpoint analysis. The Variable High Power Trip.setpoint shall be
verified to reset properly at séveral indicated power levels during
(simulated) power increases and power decreases.

The as-found and as-left values must also be recorded and reviewed for

“consistency with the assumptlons of the setpoint analysis.

As part of the CHANNEL CALIBRATION of the wide range Nuclear

.Instrumentatlon automatic removal of the ZPM Bypass for the Low PCS

Flow, TM/LP must be vent" ed to assure that these tnps are available
when requured .

The Frequency is based upon the assumption of an 18 month
calibration lnterval for the determlnatlon of the magmtude of equipment

~_ drift.

. ) Thss SRi is. modlf ed by a Note which states that it is not necessary to

calibrate neutron detectors because they are'passive devices with
minimal drift and because of the difficulty of simulating a meaningful
signal. Slow changes in power range excore neutron detector

sensitivity are compensated for by performing the dauly calorimetric

calibration (SR 3.3.1 3) and the monthly calibration using the incore
detectors (SR 3,3.1 .4).. Sudden changes in detector performance would
be noted during the required CHANNEL CHECKS (SR 3. 3.1.1).
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B 3.3.1
Table B 3.3.1-1 (page 1 of 1)
Instruments Affecting Multiple Specifications }
Required Instrument Channels | Affected Specifications
Nuclear Instrumentation
Source Range NI-1/3, Count Rate Indication @ C-150 Panel 3.3.8 (#1)
Source Range NI-1/3 & 2/4, Count Rate Signal 3.3.9&3.9.2
Wide Range NI-1/3 & 2/4, Flux Level 10™ Bypass 3.3.1 (#3,6,7,9,&12)
Wide Range NI-1/3 & 2/4, Startup Rate 3.3.1 (#2)
Wide Range NI-1/3 & 2/4, Flux Level Indication - 3.3.7 (#3) & 3.3.9
Power Range NI-5,6,7, & 8, Tq : 3.2.1&3.2.3
Power Range NI-5, 6, 7, & 8, Q Power 3.3.1(#1 &9)
Power Range NI-5,6, 7, & 8, ASI - 3.3.1(#9)&3.2.18&3.24
Power Range NI-5, 6, 7, & 8, Loss of Load/High Startup Rate Bypass , 3.3.1 (#2 & 10)
PCS T-Cold Instruments
TT-01 1ZCA Temperature Signal (SPI AT Power for PDIL Alarm Circuit) 3.1.6
TT-0112CA & 0122CA, Temperature Signal (C-150) B 3.38(H6&7)
TT-0122CB, Temperature Signal (PIP AT Power for PDIL Alarm Circuit) 3.1.6
TT-0112CA & 0122CB, Temperature Signal (LTOP) 3.4.12.b.1
TT-0112CC & 0122CD (PTR-0112 & 0122) Temperature Indication 3.3.7 (#2)
TT-0112 & 0122 CC & CD, Temperature Signal (SMM) 3.3.7 (#5)
TT7-0112 & 0122 CA CB, CC, & CD, Temperature Signal (Q Power & TMM) | 3.3.1 (#1 & 9) & 3.4.1.b
PCS T-Hot Instruments
-TT-01 12HA Temperature Signal (SPI AT Power for PDIL Alarm Circu) 3.1.6
TT-0112HA & 0122HA, Temperature Signal (C-150) 13.3.8(#48&5)
TT-0122HB, Temperature Signal (PIP AT Power for PDIL Alarm Clrcm 3.1.6
TT-0112 & 0122 HC & HD, Temperature Signal (SMM) 3.3.7 (#5)
TT-0112HC & 0122HD (PTR-0112 & 0122) Temperature Indication 3.3.7 (#1)
TT-0112 & 0122 HA, HB, HC, & HD, Temperature Signal (Q Power & TMM) | 3.3.1 (#1 & 9)

Thermal Margin Monitors

PY-0102A,B,C,&D - [3.3.1(#1&9)

’ Pressurizer Pressure Instruments : ’
PT-0102A, B, C, & D, Pressure Signal (RPS & SIS) 33.1(#8&9) &

' 3.3.3(@#1.a&7a)
‘PT-0104A & B, Pressure Signal (LTOP & SDC Interlock) : : 3.4.12.b.1 & 3.4.14
PT-0105A & B, Pressure Signal (WR Indication & LTOP) - . -1 3.3.7 (#5) & 3.4.12.b.1
PI-0110, Pressure Indication @ C-150 Panel - 3.3.8 (#2) -
SG Level Instruments
LT-0751 & 0752 A, B, C, & D, Level Signal (RPS & AFAS) 331(#4&5)&
) 3.3.3(#4.a&4.b)
LI-0757 & 0758 A & B, Wide Range Level Indication 3.3.7 (#11 & 12)
LI-0757C & 0758C, Wide Range Level Indication @ C-150 Panel . 3.3.8 (#10 & 11)
SG Pressure Instruments '
PT-0751 & 0752 A, B, C & D, Pressure Signal (RPS & SG Isolation) 331(#H6&7)&
. 3.3.3 (#2a, 2b, 7b, 7¢c)
PIC-0751 & 0752 C & D, Pressure Indication 3.3.7 (#13 & 14)
PI-0751E & 0752E; Pressure Indication @ C-150 Panel 3.3.8 (#8 & 9)
Containment Pressute Instruments

PS-1801, 1802, 1803 & 1804, Switch Output (RPS) , ' 3.3.1 (#11)
PS-1801, 1802A, 1803, & 1804A, Switch Output (ESF) 3.3.3 (#5.a)
PS-1801A, 1802, 1803A, & 1804, Switch Output (ESF) "] 3.3.3 (#5.b)

Note: The information provided in this table is intended for use as an aid to distinguish those instrument
channels which provide more than one required function and to describe which specifications they
affect. The information in this table should not be taken as inclusive for all instruments nor affected
specifications.
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B 3.3 INSTRUMENTATION

DG - UV Start
B3.3.5

B 3;3.5 Diesel Generator (DG) - Undervoltage Start (UV Start)

BASES

BACKGROUND - -

The DGs provide a source of emergency power when offsite power is
either unavailable or insufficiently stable to allow safe plant operation.

" Undervoltage protection will generate a UV Start in the event a Loss of

Voltage or Degraded Voltage condrtron oceurs. There are two UV Start

Functrons for each 2 4 kV vital bus

: Undervoltage protectlon and load sheddlng features for safety-related
' buses at the 2,400 V and lower voltage levels are designed in

accordance with 10 CFR 50, Appendix A, General Design Criterion 17
(Ref. 1) and the followmg features

CAL

Two Ievels of automatlc undervoltage protectlon from loss or

‘degradation of offsite power sources are provided. The first level
(loss of voltage) provides normal loss of voltage protection. The
- second level of protection (degraded voltage) has voltage and
"~ time delay set points selected for automatic trip of the offsite

“sources to protect safety-related equipment from sustained
~ + degraded voltage conditions at all bus voltage levels.

Coincidence logic is provrded to preclude spurious tnps

The undervoltage protectron system automatically prevents load
shedding of the safety-related buses when the emergency

generators are supplyrng power to the safeguards loads.

. Control crrcurts for sheddmg of Class 1E and non-Class 1E loads
- during a Loss of Coolant Accident (LOCA) themselves are
" Class 1E or are separated electrically from the Class 1E portions.

Palisades Nuclear Plant
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BASES

DG - UV Start
B 3.3.5

BACKGROUND
(continued)

Description

Each 2,400 V Bus (1C and 1D) is equipped with two levels of
undervoltage protection relays (Ref. 2). The first level (Loss of Voltage
Function) relays 127-1 and 127-2 are set at approximately 77% of rated
voltage with an inverse time relay. One of these relays measures
voltage on each of the three phases. They protect against sudden loss
of voltage as sensed on the corresponding bus using a three-out-of-
three coincidence logic. The actuation of the associated auxiliary relays
will trip the associated bus incoming circuit breakers, start its associated
DG, initiate bus load shedding, and activate annunciators in the control
room. The DG circuit breaker is closed automatically upon
establishment of satisfactory voltage and frequency by the use of
associated voltage sensing relay 127D-1 or 127D-2.

The second level of undervoltage protection (Degraded Voltage
Function) relays 127-7 and 127-8 are set at approximately 93% of rated
voltage, with one relay monitoring each of the three phases. These
relays protect against sustained degraded voltage conditions on the
corresponding bus using a three-out-of-three coincidence logic. These
relays have a built-in 0.65 second time delay, after which the associated
DG receives a start signal and annunciators in the control room are
actuated. If a bus undervoltage exists after an additional six seconds,
the associated bus incoming circuit breakers will be tripped and a bus
load shed will be initiated.

Trip Setpoints

The trip setpoints are based on the analytical limits presented in
References 3 and 4, and justified 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, and instrument
drift, setpoints specified in SR 3.3.5.2 are conservatively adjusted with
respect to the analytical limits. A detailed analysis of the degraded
voltage protection is provided in References 3 and 4.

The specified setpoints will ensure that the consequences of accidents
will be acceptable, providing the plant is operated from within the LCOs
at the onset of the accident and the equipment functions as designed.
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BASES

DG - UV Start
B3.3.5

APPLICABLE
SAFETY ANALYSES

" “The DG - UV Start is required for Engineered Safety Features (ESF)
- systems to function in any accident with a loss of offsite power.: Its

design basis is that of the ESF Systems. -

Accident analyses ctedit the loading of the DG ba‘sed on a loss of offsite

. power during a LOCA. 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. This delay time
-"includes contributions from the DG start, DG loadlng, and Safety

Injectlon System component actuation..

The requnred channels of UV Start in conjunctlon with the ESF systems
powered from the DGs; provide plant protection in the event of any of
the analyzed accidents discussed in Reference 6, in which a loss of
offsite power is assumed. UV Start channels are required to meet the
redundancy and testability requxrements of GDC 21 in 10 CFR 50,

: -Appendle (Ref 1)

~ The delay times assumed in the safety analySIs for the ESF eqmpment

include the 10 second DG start delay and the appropriate sequencing
delay, if applicable.” The response times for ESFAS actuated equipment

include the approprlate DG loadmg and sequencmg delay

The DG - UV Start channels satlsfy Cntenon 30of 10 CFR 50. 36(c)(2)

1

LCO

The LCO for the DG - UV Start requires that three channels per bus of

.each UV Start mstrumentatlon Function be OPERABLE when the

o associated. DG is requnred to be OPERABLE. The UV Start supports

safety systems assocnated wnth ESF actuatlon

' ,'"_\The Bases for the tnp setpomts are as f°"°W5

" .The voltage tnp setponnt is set low enough such that spurious trips of

" the offsite source due to operation of the undervoltage relays are not

expected for any combination of plant loads and normal grid voltages

Palisades Nuclear Plant
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BASES

DG - UV Start
B3.3.5

LCO
(continued)

This setpoint at the 2,400 V bus and reflected down to the 480 V buses
has been verified through an analysis to be greater than the minimum
allowable motor voltage (90% of nominal voltage). Motors are the most
limiting equipment in the system. MCC contactor pickup and drop-out
voltage is also adequate at the setpoint values. The analysis ensures
that the distribution system is capable of starting and operating all
safety-related equipment within the equipment voltage rating at the
allowed source voltages. The power distribution system mode! used in
the analysis has been verified by actual testing (Refs. 5 and 7).

The time delays involved will not cause any thermal damage as the
setpoints are within voltage ranges for sustained operation. They are
long enough to preclude trip of the offsite source caused by the starting
of large motors and yet do not exceed the time limits of ESF actuation
assumed in FSAR Chapter 14 (Ref. 6) and validated by Reference 8.

Calibration of the undervoltage relays verify that the time delay is
sufficient to avoid spurious trips.

APPLICABILITY

The DG - UV Start actuation Function is required to be OPERABLE
whenever the associated DG is required to be OPERABLE per
LCO 3.8.1, “AC Sources - Operating,” or LCO 3.8.2, "AC Sources -
Shutdown,” so that it can perform its function on a loss of power or
degraded power to the vital bus.

ACTIONS

A DG - UV Start channel is inoperable when it does not satisfy the
OPERABILITY criteria for the channel's Function.

In the event a channel's trip setpoint is found nonconservative with
respect to the specified setpoint, 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.

Palisades Nuclear Plant
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BASES

DG - UV Start
B 3.3.5

ACTIONS
(continued)

A

. Condition A applies if one or more of the three phase UV‘sensors or.
-relay logic is inoperable for one or more Functions (Degraded Voltage

or Loss of Voltage) per DG bus

The affected DG must be declared moperable and the appropriate
Condition(s) entered. Because of the three-out-of-three logic in both the

++- Loss of Voltage and Degraded Voltage Functions, the appropriate
~means of addressing channel failure is declaring the DG .inoperable,

and effectmg repalr ina manner consrstent with other DG failures.

y Requrred Action A 1 ensures that Requnred Actlons for the affected DG
-- -inoperabilities are initiated. Depending upon plant MODE, the actions
" specified in LCO 3.8.1,0r LCO 3.8.2, as appllcable are required

immediately.

L

SURVEILLANCE
REQUIREMENTS

'SR 3.3.5.1

A CHANNEL FUNCTIONAL TEST is performed on each UV Start logic

' channel every 18 months to ensure that the logic channel will perform
its intended function when needed. The Undervoltage sensing relays

are tested by SR 3.3.5.2. .A successful test of the required contact(s) of
a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is
acceptable because all of the other required contacts of the relay are
verified by other Technical Specnf ications and non-Technical '

- Specifi catrons tests at least once per refueling mterval with applicable
extensions. rea . o

'The Frequency of 18 months rs based on the plant condrtrons necessary
foperformthetest. . o oo
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BASES

DG - UV Start
B3.3.5

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.3.5.2

A CHANNEL CALIBRATION performed each 18 months verifies the
accuracy of each component within the instrument channel. This
includes calibration of the undervoltage 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 calibrations to ensure that the
channel remains operational between successive tests. CHANNEL
CALIBRATIONS must be performed consistent with the setpoint
analysis.

The Frequency of 18 months is a typical refueling cycle. Operating
experience has shown this Frequency is acceptable.

REFERENCES

1. 10 CFR 50, Appendix A GDCs 17 and 21
2. FSAR, Section 8.6

3. CPCo Analysis EA-ELEC-VOLT-033

4. CPCo Analysis EA-ELEC-VOLT-034

5. CPCo Analysis EA-ELEC-VOLT-17

6. FSAR, Chapter 14

7. CPCo Analysis EA-ELEC-VOLT-13

8. CPCo Analysis A-NL-92-111
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- PCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B34 PRIMARY COOLANT SYSTEM (PCS)

B 3.4. 1 PCS Pressure Temperature and Flow Departure from Nucleate Borllng (DNB) L|m|ts

BASES . ..-

BACKGROUND

i

‘These Bases address requrrements for malntalnmg PCS 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, when appropriate
measurement uncertainties are applied, 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 requwed cnterra for each of the transrents analyzed

Another set of Irmlts on DNB related parameters is provided in Safety

Limit (SL) 2.1.1, "Reactor Core Safety Limits.". The restriction of the

SLs prevent overheating of the fuel and cladding that would result in the

. release of fission products to the primary coolant. The limits of

LCO 3.4.1, in combination with other LCOs are desrgned to prevent
violation of the reactor core SLs.

The LCO limits for minimum and maximum PCS pressures as

- measured at the pressurizer are consistent with operation within the
" nominal operatlng ‘envelope and are bounded by those used as the
B rnltral pressures |n the analyses T

‘The LCO limit for maximum PCS cold leg temperature is consistent with

operation at steady state power levels‘and is bounded by those used as
the initial temperatures in the analyses.

The LCO limits for minimum PCS flow rate is bounded by those used -

as the initial flow rates in the analyses. .The PCS flow rate is not

‘ expected to vary during plant operatlon wrth all Primary Coolant Pumps
© . running. .

Palisades Nuclear Plant
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BASES

PCS Pressure, Temperature, and Flow DNB Limits
' B3.4.1

APPLICABLE
SAFETY ANALYSES

The requirements 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 Safety Limit (SL 2.1.1). This is the
acceptance limit for the PCS DNB parameters. Changes to the facility
that could impact these parameters must be assessed for their impact
on the DNBR criterion. The transients analyzed for include loss of
coolant flow events and dropped or stuck control rod events. A key
assumption for the analysis of these events is that the core power
distribution is within the limits of LCO 3.1.6, "Regulating Rod Group
Position Limits"; LCO 3.2.3, "Quadrant Power Tilt"; and LCO 3.2.4,
"AXIAL SHAPE INDEX.”

The PCS DNB limits satisfy Criterion 2 of 10 CFR 50.36(c)(2).

LCO

This LCO specifies limits on the monitored process of variables PCS
pressurizer pressure and PCS cold leg temperature, and the calculated
value of PCS total flow rate to ensure that the core operates within the
limits assumed for the plant safety analyses. These variables are
contained in the COLR to provide operating and analysis flexibility from
cycle to cycle. Operating within these limits will result in meeting the
DNBR criterion in the event of a DNB limited transient.

The LCO numerical values for pressure and temperature specified in
the COLR are given for the measurement location but have not been
adjusted for instrument error. Plant specific limits of instrument error
are established by the plant staff to meet the operational requirements
of this LCO. Instrument errors and the PCS flow rate measurement
error are applied to the LCO numerical values in the safety analysis.

APPLICABILITY

In MODE 1, the limits on PCS pressurizer pressure, PCS cold leg
temperature, and PCS flow rate must be maintained during steady state
operation 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.

Palisades Nuclear Plant
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BASES

PCS Pressure Temperature, and Flow DNB Limits
B 3.4.1

ACTIONS

A1

Pressurizer pressure and cold leg temperature are controllable and -

" ‘measurable parameters. ‘PCS flow rate is not a'controllable parameter
and is not expected to vary durrng ‘'steady state operation. With any of
- these parameters not within the LCO ||m|ts actlon must be taken to
restore the parameter -

The 2 hour Completron Time for restoratlon of the parameters provides
_sufficient time to adjust plant parameters, to determine the cause of the

“off normal condition, and to restore the readings within limits.
» *The Completioh Time is based on plantoperating experience.

B

If Requrred Action A1 is not met within the associated Completron
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
ellmrnates the potentlal for vrolatlon of the accrdent analysis bounds

Six hours is a reasonable tlme that permlts ‘the plant power to be

- reduced at an_orderly rateyvrthout challenging plant systems.

SURVEILLANCE
REQUIREMENTS

" SR 341.1andSR 3442 .

The Surveillance for monitoring pressurizer pressure and PCS cold'leg -
temperature is performed using installed instrumentation. 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 3.

Measurement of PCS total flow rate vent” es that the actual PCS flow
. rate is within the bounds of the analyses. - . This verification may be
performed by a calorimetric heat balance or other method.

The Frequency of 18 months reflects the importance of verifying flow
after a refueling outage where the core has been altered, which may
have caused an alteration of flow resistance. PCS flow rate must also
be verified after plugging of each 10 or more steam generator tubes
since plugging 10 or more tubes could result in an increase in PCS flow
resistance. Plugging less than 10 steam generator tubes will not have
a significant impact on PCS flow resistance and, as such, does not
require a verification of PCS flow rate.

Palisades Nuclear Plant
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PCS Pressure, Temperature, and Flow DNB Limits
B34.1

SURVEILLANCE
REQUIREMENTS

SR 3.4.1.3 (continued)

The SR is modified by a Note that states the SR is only required to be
performed 31 EFPD after THERMAL POWER is 2 90% RTP. The Note
is necessary to allow measurement of the flow rate at normal operating
conditions at power in MODE 1. The most common, and perhaps
accurate, method used to perform the PCS total flow surveillance is by
means of a primary {o secondary heat balance (calorimetric) with the
plant at or near full rated power. The most accurate results for such a
test are obtained with the plant at or near full power when differential
temperatures measured across the reactor are the greatest.
Consequently, the test should not be performed until reaching near full
power (i.e., > 90% RTP) conditions. Similarly, test accuracy is also
influenced by plant stability. In order for accurate results to be
obtained, steady state plant conditions must exist to permit meaningful
data to be gathered during the test. Typically, following an extended
shutdown the secondary side of the plant will take up to several days to
stabilize after power escalation. It is impracticable to perform a primary
to secondary heat balance of the precision required for the PCS flow
measurement until stabilization has been achieved. Furthermore, an
integral part of the PCS flow heat balance involves the use of Ultrasonic
Flow Measurement equipment for measuring steam generator
feedwater flow. This equipment requires, stable plant operation at or
near full power conditions before it can be used. As such, the
Surveillance cannot be performed in MODE 2 or below, and will not
yield accurate results if performed below 90% RTP.

REFERENCES

1. FSAR, Section 14.1

Palisades Nuclear Plant
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PCS Loops MODES 1 and 2
B3.4.4

B 3.4 PRIMARY COOLANT SYSTEM (PCS)

BASES

.B3.4.4 PCS Loops - MODES 1 and 2

i ~.

BACKGROUND

. The primary function of the PCS 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 PCS include:

a. . , Moderatlng the neutron energy Ievel to the thermal state, to

increase the probablhty of fi ssnon, .

- b. lmprovmg the neutron economy by actmg as a reﬂector

. c. - ;Carryrng the sotuble neutron porson boric acrd

¢+

d. Provxdlng a second barner agalnst fission product release to the

envrronment and

e - Removmg the heat generated in the fuel due to fission product

decay followmg a plant shutdown

e ~'The PCS confi guratlon for heat transport uses two PCS loops. Each PCS
" loop contains an SG and two Primary Coolant Pumps (PCPs). APCPis

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

o transients originating from power operation.” This Specification requires

‘two PCS loops with both PCPs in operation in each loop. The intent of

- the Specification is to require core heat removal with forced flow during

, power operation. Specifying two PCS loops proyldes the mmlmum

S necessary paths (two SGs) for heat removal

APPLICABLE
SAFETY ANALYSES

Safety analyses contain various assumptrons for the Design Bases
Accident (DBA) initial conditions including PCS pressure, PCS

. temperature, reactor power level, core parameters, and safety system

. setpoints. The important aspect for this LCO is the primary coolant forced

flow rate, which is represented by the number of PCS loops in service.
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PCS Loops - MODES 1 and 2
B344

BASES

APPLICABLE Both transient and steady state analyses have been performed to
SAFETY ANALYSES establish the effect of flow on DNB. The transient or accident analysis
(continued) for the plant has been performed assuming four PCPs 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 PCP operation are the Loss of Forced Primary Coolant Flow,
Primary Coolant Pump Rotor Seizure and Uncontrolled Control Rod
Withdrawal events (Ref. 1).

Steady state DNB analysis had been performed for the four pump

combination. 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 110.4% RTP. This |
is the design overpower condition for four pump operation. The

110.4% value is the accident analysis setpoint of the trip and is based on an I
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.

PCS Loops - MODES 1 and 2 satisfy Criteria 2 and 3 of 10 CFR 50.36(c)(2).

LCO The purpose of this LCO is to require adequate forced flow for core heat
removal. Flow is represented by having both PCS loops with both PCPs 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 PCPs providing forced flow for heat
transport to an SG that is OPERABLE in accordance with the Steam
Generator Tube Surveillance Program. SG, and hence PCS loop
OPERABILITY with regards to SG water level is ensured by the Reactor
Protection System (RPS) in MODES 1 and 2. A reactor trip places the plant
in MODE 3 if any SG water level is < 25.9% (narrow range) as sensed by the
RPS. The minimum level to declare the SG OPERABLE is 25.9% (narrow
range). '

In MODES 1 and 2, the reactor can be critical and thus has the potential to
produce maximum THERMAL POWER. Thus, to ensure that the
assumptions of the accident analyses remain valid, all PCS loops are
required to be in operation in these MODES to prevent DNB and core
damage.
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PCS Loops - MODES 1 and 2
B3.4.4

BASES

APPLICABILITY

The decay heat production rate is much Iowte‘rvihéh the full powér'heat
rate. As such, the forced circulation flow and heat sink requirements are

_reduced for lower, noncritical MODES as mdxcated by the LCOs for
}MODESS 4,5, and6 '

IOperatuorg in othor MODES(is covered by: _
" LCO 3.4:5,"PCS Loops-MODE 3"
' LCO 3.4.8, "PCS Loops MODE 4"

LCO 3.4.7, "PCS Loops- MODE 5, Loops Filled";
LCO 3.4 8 "PCS Loops-MODE 5, Loops Not Filled";

LCO 3.9. 4, "Shutdown Coohng (SDC) and Coolant Clrculatlon-ngh
“Water Level" (MODE 6); and

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation-Low
Water Level” (MODE 6).

ACTIONS

Al

If the requnrements of the LCO are not met, the Required Actlon isto-
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 m MODE 3 as soon as the RPS senses less than
~ four PCPs operatlng -

e The Completlon Tlme of 6 hours is reasonable, baséd on operating
. -‘expenence ‘to reach MODE 3from full power conditions in an orderly
" manner and without challenglng safety systemis.
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PCS Loops - MODES 1 and 2
B34.4

BASES

SURVEILLANCE SR 34.4.1

REQUIREMENTS
This SR requires verification every 12 hours of the required number of
loops in operation. Verification may include indication of PCS flow,
temperature, or pump status, 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 1. FSAR, Section 14.1
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PCS Operational LEAKAGE'.
B 3.4.13.

B34 PRIMARY COOLANT SYSTEM (PCS)
B 3.4.13 PCS Operational LEAKAGE

BASES

BACKGROUND ' Components that contain or transport primary coolant to or from the
" reactor core make up the PCS. -Component joints are made by welding,
bolting, rolling, or pressure loading, and valves isolate connecting
. systems from the PCS.

During plant iife, the joint and valve inferfaces can produce varying

et amounts of PCS LEAKAGE; through either normal operational- wearsor. - Joo o,

" mechanical detenoratlon The purpose of the PCS 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. :

The Palisades Nuclear Plant design criteria (Rief 1) require means for
: detecting and, to the extent practlcal ldentlfylng the source of PCS
s _LEAKAGE : ,

The safety sugmﬂcance of PCS LEAKAGE vanes WIdely dependmg oniits
-source, rate, and duration. Therefore, detectmg and monitoring primary
coolant LEAKAGE into the containment'area is necessary. Quickly
separating the identified LEAKAGE from the unidentified LEAKAGE is
-necessary to provide quantitative information to the operators, allowing .
-them to take corrective action should a leak occur detrimental to the
" safety of the facility and the publlc -

A limited amount of |eakage lnSlde contalnment is expected from auxnhary
‘systems that cannot be made 100% leaktight. .Leakage from these
'systems should be detected, located, and isolated from the containment
atmosphere if possible, to not mterfere wnth PCS LEAKAGE detection.

This LCO deals with protection of the Primary Coolant Pressure Boundary
- (PCPB) 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).-
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BASES

+ PCS Operational LEAKAGE
. B3.4.13

BACKGROUND
(continued)

As defined in 10 CFR 50.2, the PCPB includes all those pféssure-
containing components, such as the reactor pressure vessel, piping,
pumps, and valves, which are:

(1) Part of the primary coolant system, or
(2) Connebted to the'primary coolant system, up to and including any
and all of the following:

(i) The outermost containment isolation valve i ln system plplng
WhICh penetrates the containment, ‘

(i) - The 'second of two valves riormally closed 'during‘norméi"""

reactor operation in system piping which does not
penetrate the containment,

(iii) The pressurizer safety valves and PORVs.

APPLICABLE
SAFETY ANALYS%S

Except for primary to secondary LEAKAGE, the safety analyses do not

address operational LEAKAGE. However, other operationaIlLEAKAGE is related
to the safety analyses for LOCA, the amount of leakage can affect the probability
of such an event. The safety analysis for all events resulting in a discharge of
steam from the steam generators to the atmosphere assumes 0.3 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 Main Steam Line Break (MSLB), Steam Generator
Tube Rupture (SGTR) and the Control Rod Ejection (CRE) accident analyses.
The leakage contaminates the secondary fluid.

The FSAR (Ref. 2 and 5) analysis for SGTR assumes the contaminated
secondary fluid is released via the Main Steam Safety Valves and Atmospheric
Dump Valves. The 0.3 gpm primary to secondary LEAKAGF;' is mconsequentlal
relative to the dose contribution from: the affected SG.

The MSLB (Ref 3 and 5) is more limiting than SGTR for site radlatlon releases.
The safety analysis for the MSLB accident assumes 0.3 gpm primary to
secondary LEAKAGE in ane steam generator as an initial condition.

The CRE (Ref 4 and 5) accident with primary fluid release through the
Atmospheric Dump Valves is the most limiting event for site radiation releases.
The safety analysis for the CRE accident assumes 0.3 gpm primary to secondary
LEAKAGE in one steam generator as an initial condition.

The dose consequences resulting from the SGTR, MSLB and CRE accidents are
well within the guidelines defined in 10 CFR 100 and meets the requirements of
Appendix A of 10 CFR 50 (GDC 19).

PCS operational LEAKAGE satisfies Criterion 2 of 10 CFR 50.36(c)(2).
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BASES

" PCS Operational LEAKAGE
B 3.4.13

LCO

a.

PCS operational LEAKAGE shall be limited to: *

Pressure Boundary LEAKAGE :

‘No pressure boundary LEAKAGE from within the PCPB is allowed,

being indicative of material deterioration. LEAKAGE of this type is

" unacceptable as the leak itself cotild cause further deterioration,
" resulting in increased LEAKAGE. Violation of this LCO could result in

continued degradation of the PCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.

As defined in Section 1.0, pressure boundary LEAKAGE i IS

" “LEAKAGE (except SG LEAKAGE) through a nonisolable fault in an
, PCS component body, prpe wall or vessel wall '

. - PR

Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE from within
the PCPB 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 penod

" Violation of this LCO could result in continued depradation of the -

PCPB lf the LEAKAGE is from the pressure boundary : '

- -ldentlf‘ed LEAKAGE

‘ v‘_Up to 10 gpm of |dentrf‘ ed LEAKAGE from wuthln the PCPB is allowed
. because LEAKAGE is from known sources that do not interfere with

detection of unrdentrf ed LEAKAGE and is'well within the capability of

the PCS makeup system. ldentified LEAKAGE includes LEAKAGE to

the containment from specifically located sources which is known not

_ to adversely affect the OPERABILITY of required leakagé detection
.- systems, but does not include pressire boundary; LEAKAGE or
. - . controlled Prrmary Coolarit Pump (PCP) seal leakoff to the Volume
- Control Tank (a normal functron not consideréd LEAKAGE). Violation
.. ~of this LCO could result in continued degradatron of a component or
"{system e ! )

L]
PR YY

- ':-LCO 3 4 14 "PCS Pressure Isolatlon 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 PCS LEAKAGE when
~ % -the other is leaktight. If. both valves leak and result in a loss of mass
. from the PCS, the loss must be mcluded in the allowable identified

LEAKAGE

-
| ‘,,«./r N

IR TR .
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BASES

PCS Operational LEAKAGE -
B 3.4.13

LCO -
(continued)

d. Primary to Secondary LEAKAGE through Any One SG'

The 432 gallons per day limit on primary to secondary LEAKAGE
through any one SG ensures the total primary to secondary
LEAKAGE through both SGs produces acceptable offsite doses in
the MSLB accident analysis. In addition, the LEAKAGE Ilimit also
ensures that SG integrity is maintained in the event of a CRE, MSLB
or under LOCA conditions. 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 I|m|t for identified
LEAKAGE.

APPLICABILITY

...... L S

In MODES 1, 2, 3, and 4, the potentlal for PCPB LEAKAGE is greatest when
the PCS is pressurized. . .

In MODES 5 and 6, LEAKAGE limits are not required because the primary
coolant pressure is far lower, resulting in lower stresses and reduced -
potentials for LEAKAGE.

ACTIONS

Al

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 PCPB.

B.1and B.2

if any pressure boundary LEAKAGE from within the PCPB 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.

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 MODE 5, the
pressure stresses acting on the PCPB are much lower, and further
deterioration is much less likely.
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" PCS Operational LEAKAGE
z , ‘ -+ B34.13

SURVEILLANCE
REQUIREMENTS

SR 34182

SR 3.4.13.1 o ‘ oty

Verifying PCS LEAKAGE to be within the LCO limits ensures the integrity *
of the PCPB is maintained. Pressure boundary LEAKAGE would at first
appear as unidentified LEAKAGE and can only be posmvely identified by
inspection. Unidentified’LEAKAGE and rdentlf ed LEAKAGE are

determined by performance of an PCS water inventory balance. Primary
to secondary LEAKAGE is also measured by performance of a PCS

“water inventory balance in conjunction with effluent monitoring'within the

secondary steam and feedwater systems.

" -The PCS water mventory balance must be performed with the reactorat e ot

steady state operating conditions and near operating pressure.’ ',
Therefore, this SR is modified by a Note which states that the SR is not
required to be performed in MODES 3 and 4, until 12 hours of steady

. state operation have elapsed

Steady state operatlon is required to perform a proper water inventory
balance; calculations during maneuvering are not useful and a Note
requires the Surveillance to be met only when steady state is
established. For PCS operatlonal LEAKAGE determiniation by. water
inventory balance, steady state is defined as stable PCS pressure,

. temperature, power level, pressurizer and makeup tank levels, makeup -

and letdown, and PCP seal leakoff

-An early warmng of pressure boundary LEAKAGE or unidentified

LEAKAGE is prowded by the automatic systems that monitor the
containment atmosphére radloactrvnty and the containment sump level.
These leakage detection systems are specified in LCO 3.4.15, "PCS
Leakage Detection [nstrumentation.” . . "

The 72 hour Frequency is a reasonable interval to tren LEAKAGE and
recognizes the importance of early Ieakage detection i in the prevention of

" accidents: A Noteunder the Frequency column states that this SR is
: requrred to be performed dunng steady state operatrorj

Y

,‘_Thrs SR provides'the means necessary to determine SG OPERABILITY

inan operatronal MODE. "The requirement to demonstrate SG tube

T ., integrity in accordance with the Steam Generator Tube Surveillance

Program emphasizes the’ |mportance of SG tube integrity, even though
this Surveillance cannot be performed at normal operating conditions.
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PCS Operational LEAKAGE
B 3.4.13

BASES
REFERENCES 1,
| 2.

3.

, 4.

5.

FSAR, Secﬁon 5.1 .5
FSAR, Section 14.15
FSAR, Section 14.14
FSAR, Section 14.16

FSAR, Section 14.24
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Containment Isolation Valves
B 3.6.3

B 3.6 CONTAINMENT SYSTEMS

B363 Contéinm:énf Isolation ValVes

BASES

BACKGROUND - . The containment isolation valves and devices form part of the
- .. containment pressure boundary and provide a means for isolating

penetration flow paths. 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) and blind flanges 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. " -

The Containment Isolation System is designed to provide isolation
" capability following a Design Basis Accident (DBA) for fluid lines that
- penetrate containment. Major nonessential lines (i.e., fluid systems that
- -do not perform an immediate accident mitigation function) that penetrate
- containment, except for the main steam lines and instrument air line, are
‘either automatically isolated following an accident or are normally
" maintained closed in MODES 1, 2, 3, and 4. Containment isolation
occurs upon receipt of a Containment High Pressure (CHP) signal or a
Containment High Radiation (CHR) signal. However, not all containment
isolation valves are actuated by both signals. The signals close
automatic containment isolation valves in fluid penetrations that are
" required to be isolated during accident conditions in order to minimize
release of fission products from the Primary Coolant System (PCS) to the
environment. Other penetrations that are required to be isolated during
accident conditions are isolated by the use of valves or check valves in
- the closed position, or blind flanges.: As a result, the containment
; isolation devices help ensure that the containment atmosphere will be
.-~ - isolated in the event of a release of fission products to the containment
. - atmosphere from the PCS following a DBA. . - |
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Containment Isolation Valves
B 3.6.3

BACKGROUND
(continued)

The plant safety analyses (Ref. 5) assume containment isolation for the
mitigation of a Loss of Coolant Accident (LOCA) and a control rod
ejection accident. The Main Steam Line Break (MSLB) and Steam
Generator Tube Rupture (SGTR) accident analyses assume that the
mass of steam from the Steam Generator is released directly to the
environment, and no credit is taken for containment isolation to mitigate
the radiological consequences of those accidents. Therefore, valves in
fluid lines connected directly to the secondary side of the steam
generators are not included in this Technical Specification.

The OPERABILITY requirements for containment isolation valves and
devices help ensure that containment is isolated within the time limits
assumed in the safety analyses. Therefore, the OPERABILITY
requirements provide assurance that the containment leakage limits
assumed in the accident analyses will not be exceeded in a DBA.

The 8 inch purge exhaust valves are designed for purging the
containment atmosphere to the stack while introducing filtered makeup,
through the 12 inch air room supply valves from the outside, when the
plant is shut down during refueling operations and maintenance. The
purge exhaust valves and air room supply valves are air operated
isolation valves located outside the containment. These valves are
operated manually from the control room. These valves will close
automatically upon receipt of a CHP or CHR signal. The air operated
valves fail closed upon a loss of air. These valves are not qualified for
automatic closure from their open position under DBA conditions.
Therefore, these valves are locked closed in MODES 1, 2, 3, and 4 to
ensure the containment boundary is maintained.

Open purge exhaust or air room supply valves, 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 release of fission products from the primary
coolant system to the environment, and establishing the containment
boundary during major accidents. ‘As part of the containment boundary,
containment isolation valve (device) OPERABILITY supports leak
tightness of the containment. Therefore, the safety analysis of any event
requiring isolation of containment is applicable to this LCO.

Palisades Nuclear Plant B 3.6.3-2 Revised 03/02/2004
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Containment Isolation Valves
B 3.6.3

APPLICABLE

- A Loss of Coolant Accident (LOCA) and a control rod ejectlon accident

SAFETY ANALYSES are the two DBAs that require isolation of containment to minimize

(continued)

- release of fission products to the environment (Ref. 5). In the analysis for

each of these accidents, it is assumed that containment isolation devices
that are required to be closed during accident conditions are either closed
or function to close within the required isolation time following event

.- initiation.” This ensures that potential paths to the environment through
- . containment isolation devices (including containment purge valves) are

minimized. The safety analysis assumes that the purge exhaust and air

room supply valves are closed at event initiation.

.-iiThe DBA analysrs assumes that wnthln 25 seconds after receiving a CHP
- or CHR signal each automatic power operated valve i is closed and

contalnment Ieakage termmated except for the design leakage rate.

: The smgle fallure cntenon required to be imposed in the conduct of plant

safety analyses was considered in the design of the containment purge

" valves. Two valves in series on each line provide assurance that both the
- supply and exhaust lines could be isolated even if a single failure
" occurred. Both isolation valves on the 8 inch and 12 inch lines are

pneumatically operated spnng-closed valves

. The 8 lnch purge exhaust and 12 inch a|r room supply valves may be

unable to close in the environment followmg a LOCA. Therefore, each of
the purge valves'is required to remain locked closed during MODES 1, 2,
3,-and 4. In this case, the single failure criterion remains applicable to the

- coritainment purge valves due to the potential for failure in the control

circuit associated with each valve. Agaln the purge system valve design
precludes a single failure from compromlsmg the containment boundary

-as long as the system is operated in accordance with the subject LCO.

The contalnment lsolatlon valves satlsfy Cntenon 3 of

. 10 CFR 50. 36(c)(2)

LCO

.'«\

‘Contamment nsolatton valves form a part of the contalnment boundary
. -‘Compliance with this LCO will ensure a containment configuration that wnll
. ‘limit leakage to those leakage rates assumed in the safety analyses.
. -+ .Containment penetrations for fluid systems that perform an accident
~.+." mitigation function are not required to be isolated.. ,

RPN s
[y * LR TR 'A'd'
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Containment Isolation Valves

B3.6.3
BASES
LCO Containment isolation valves (devices) consist of isolation valves (manual
(continued) valves, check valves, air operated valves, and motor operated valves),

and blind flanges. There are two major categories of containment
isolation devices that are used depending on the type of penetration and
the function of the associated piping system:

a. Active - automatic containment isolation devices that, following an
accident, either receive a containment isolation signal to close, or
close as a result of differential pressure;

b. Passive - normally closed containment isolation devices that are
maintained closed in MODES 1, 2, 3, and 4 since they do not
receive a containment isolation signal to close and the penetration
is not used for normal power operation.

The automatic power operated isolation valves are required to have
isolation times within limits and to actuate upon receipt of a CHP or CHR
signal as appropriate. Check valves are verified to be OPERABLE
through the valve Inservice Testing Program. The purge exhaust and air
room supply valves must be locked closed.

The normally closed isolation devices are considered OPERABLE when
manual valves are closed, automatic valves are de-activated and secured
in their closed position, check valves are closed with flow secured through
the pipe, or blind flanges are in place.

The devices covered by this LCO are listed in the FSAR (Ref. 2).

The purge exhaust and air room supply valves with resilient seals must
meet the same leakage rate testing requirements as other Type C tested
containment isolation valves addressed by LCO 3.6.1, "Containment.”

This LCO provides assurance that the containment isolation devices will
perform their designed safety functions to minimize the release of fission
products from the primary coolant system to the environment and
establish the containment boundary during accidents.

Palisades Nuclear Plant B 3.6.34 Revised 03/02/2004
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Containment Isolation Valves
B 3.6.3

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a release of fission products ..
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 isolation valves are not
‘required to be OPERABLE in MODE 5. The requirements for

. “-containment isolation valves during MODE 6 are addressed in LCO 3.9.3,

"Contalnment Penetratlons - - . ot

ACTIONS

The ACTIONS are rnodiﬁed by four notes. Note 1 allows isolated
- penetration flow paths, except for 8 inch exhaust and 12 inch air room

"-supply purge valve penetration flow paths, to be unisolated intermittently
" - under administrative controls. These administrative controls consist of

stationing a dedicated operator at the device 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 fact that the 8 inch purge exhaust valves and the
12 inch air room supply valves may be unable to close in the environment

a following a LOCA and the fact that those penetrations exhaust directly
* from the containment atmosphere to the environment, these valves may

not be opened under admrmstratlve controls

1 Note 2 provrdes clant’ cation that for this LCO separate Condition entry is
- allowed for each penetration flow path. This is acceptable, since the

‘Required Actions for each Condition provide appropriate compensatory

- actions for each moperable containment isolation device. Complying with
* the Required Actions may allow for continued operation, and subsequent

inoperable containment isolation devices are governed by subsequent

. Condltron entry and applrcatlon of. assocrated Requured Actions.

Note 3 ensures that appropnate remedral actrons are taken, if necessary,
if the affected systems are rendered inoperable by an lnoperable

. contamment |solat|on devrce KRR P

-.Note 4 requrres entry mto the appllcable Condmons and Required Actions
* - of LCO 3.6.1 when leakage results in exceedmg the overall containment
o 'leakage lrmrt o

A.1and A.2

" 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 Condltlon C provrdes appropriate
‘actlons ARSI BN t : .
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS A.1 and A.2 (continued)

In the event one containment isolation valve in one or more penetration
flow paths is inoperable (except for purge exhaust or air room supply
valves), the affected penetration flow path must be isolated. The method
of isolation must include the use of at least one isolation device that
cannot be adversely affected by a single active failure. Isolation devices
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.1, 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 require any testing or device manipulation.
Rather, it involves verification that those isolation devices outside
containment and capable of being mispositioned are in the correct
position. The Completion Time of "once per 31 days for 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.

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.
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Containment Isolation Valves
!_3 3.6.3

ACTIONS

A.1and A.2 (continued)

The Completion Time of once per 31 days for verlfylng each affected

- penetration flow path outside the containment is isolated is appropnate

considering that the penetration can be isolated by the remaining isolable

~. device. As stated in SR 3.02, the 25% extension does not apply to the

initial performance ofa Required Action with a periodic Completion Time

that requires performance on a “once per. . ." basis. The 25% extension

applies to each performance of the Requrred Action after the initial

-+ performance. Therefore, for devices outside the containment, while
" Required Action 3.6.3 A.2 must be initially performed within 31 days
. “.without any SR 3.0.2 extension, subsequent performances may utilize the

5% SR 3.0.2 extensron

'B1

?Wrth two containment isolation valves in one or more penetration flow

paths inoperable (except for purge exhaust valve or air room supply valve

. not locked closed), the affected penetration flow path must be isolated
“within 1 hour. The method of isolation must include the use of at least

one isolation device that cannot be adversely affected by a single active
failure. Isolation devices that meet this criterion are a closed and

- de-activated automatic'valve, a closed manual valve, and a blind flange.
-~ The 1 hour Completron Trme rs consrstent with the ACTIONS of
'-.LCO361 BRI _ .

I the event the arfeoted penetration is is‘ol‘ated in accordance with

"2+ 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 penetratrons requrrrng rsolatron followrng an

accrdent are lsolated

T The Completloanrme of once per 31 days for venfyrng each affected

-+ . penetration flow path is isolated is appropriate considering the fact that

- i the devices are operated under admmrstratrve controls and the probability
“oowof therr mrsallgnment is Iow S e

Condrtron B is modrf ed by a Note rndlcatmg thls Condrtron is only

- applicable to penetration flow paths with two contalnment isolation valves.

-.. Condition A of this.LCO addresses the condition of one containment
is'olation valve inoperable in this type of penetration flow path.

R e I TP . B Lt

IR
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS C.tand C.2
(continued)

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. The closed system must meet the
requirements of Reference 2. This Note is necessary since this Condition
is writien to specifically address those penetration flow paths in a closed
system.

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 path must be isolated. The method
of isolation must include the use of at least one isolation device that
cannot be adversely affected by a single active failure. Isolation devices
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 72 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 barrier and the relative
importance of supporting containment OPERABILITY during MODES 1,
2, 3, and 4. In the event the affected penetration is isolated in
accordance with Required Action C.1, 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. This Required
Action does not require any testing or device manipulation. Rather, it
involves verification that those isolation devices outside containment and |
capable of being mispositioned are in the correct position.

The Completion Time of once per 31 days for verifying that each affected
penetration flow path is isolated is appropriate considering the devices
are operated under administrative controls and the probability of their
misalignment is low. As stated in SR 3.0.2, the 25% extension allowed by.
SR 3.0.2 may be applled to Required Actions whose Completlon Time is
stated as “once per. . .” however, the 25% extension does not apply to the
initial performance on a “once per. . ." basis. The 25% extension applies
to each performance of the Required Action after the initial performance.
Therefore, while Required Action 3.6.3 C.2 must be initially performed
within 31 days without any SR 3.0.2 extension, subsequent performances
may utilize the 25% SR 3.0.2 extension.
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Containment Isolation Valves
~ B3.6.3

ACTIONS

C.1.and C.2 (continued)

-Required Action C.2is modrf' ed by a Note that applies to isolation devrces |

located in high radratlon 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 probablllty of misalignment of

these devices, once they have been verified to be in the proper position,
is small. : :

DA -

The purge exhaust and air room supply lsolatlon valves have not been

- quallﬂed to close following a LOCA and are required to be locked closed.
_-If one or more of these valves is found not locked closed, the potential

exists for the valves to be inadvertently opened One hour is provided to

) - - lock closed the affected valves. The 1-hour Completron Time provides a

period of time to correct the problem commensurate with the importance

of mamtalnlng these valves closed

U EdandE2 )

Sy,

If the Requrred Actlons and assocnated Completron Times 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. The allowed Completion
Times are reasonable, based on operating expenence to reach the
required plant conditions from full power condmons in an orderly manner

: and w:thout challengmg plant systems

,.u e

SURVEILLANCE '*-.
REQUIREMENTS" :
e 'Thls SR ensures that the 8-inch purge exhaust and 12 inch air room
'supply valves are locked closed as required. If a valve is open, or closed
but not locked in violation of this SR, ‘the valve is considered inoperable.
** Valves may be locked closed electncally. mechanically, or by other
‘physrcal means:” These ‘Valves may be unable to close in the environment

e, M, & - R
* Y .

~SR3631 ‘g&:f;;;e ~5g._;.-.5

.,, R "‘.' ;---..:-

following a LOCA. “Therefore, each of the valves is required to remain
closed during MODES 1, 2, 3, and 4. The 31-day Frequency is consistent
with other containment |solat|on valve requnrements discussed in

‘SR3632
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BASES

Containment Isolation Valves
B 3.6.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.6.3.2

This SR requires verification that each manual containment isolation
valve and blind flange located outside containment, and not locked,
sealed, or otherwise secured in position, and required to be closed during
accident conditions, is closed. The SR helps to ensure that post accident
leakage of fission products outside the containment boundary is within
design limits. This SR does not require any testing or device
manipulation. Rather, it involves verification that those containment
isolation devices outside containment and capable of being mispositioned
are in the correct position. Since verification of device position for
containment isolation devices outside containment 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 required to
meet the SR during the time the valves are open. This SR does not apply
to devices 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 MODES 1, 2, 3, and 4 for ALARA reasons. Therefore, the
probability of misalignment of these containment isolation devices, once
they have been verified to be in the proper position, is small.

SR 3.6.3.3

This SR requires verification that each containment isolation manual

~ valve and blind flange located inside containment and not locked, sealed

or otherwise secured in position, and required to be closed during
accident conditions, is closed. The SR helps to ensure that post accident
leakage of fission products outside the containment boundary is within
design limits. For containment isolation devices inside containment, the
Frequency of "prior to entering MODE 4 from MODE 5 if not performed
within the previous 92 days" is appropriate, since these containment
isolation devices are operated under administrative controls and the
probability of their misalignment is low. Containment isolation valves that
are open under administrative controls are not required to meet the SR
during the time that they are open. This SR does not apply to devices
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.
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BASES

Containment Isolation Valves
B 3.6.3

SURVEILLANCE
REQUIREMENTS

"SR 36.35

SR 3.6.3.3 (continued)

The Note allows valves and blind flanges located in high radiatieh areas
to be verified closed by use of administrative means. Allowing verification

~ by administrative means is considered acceptable, since access to these

" areas is typlcally restricted during MODES 1, 2, and 3 for ALARA

- reasons. Therefore, the probability of misalignment of these containment
" isolation devices, once they have been verified to be in their proper

posmon is small.

-,'S'R-3634 e

Verlfylng that the |solat|on time of each automatlc power operated

‘containment isolation valve is within limits is required to demonstrate

OPERABILITY. Theisolation 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 Testlng Program ‘

+

" For contamment 8 lnch purge exhaust and 12 inch air room supply valves
with resilient seals, addmonal leakage rate testing beyond the test

requirements of 10 CFR 50, Appendlx J, Option B (Ref. 3), is required to
ensure the valves are physmally closed (SR 3.6.3. 1 verifies the valves are

- locked closed). 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 direct path between containment
and the environment), a Frequency of 184 days was established as part
of the NRC resolution of Generic Issue B-20, "Contamment Leakage Due

. '_to Seal Detenoratuon (Ref 4) as specuf ed in the Safety Evaluation for

'... '.Amendment No 90 to the Facrlrty Operatlng chenée

. .
R e le t)g e
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BASES

Containment Isolation Valves
B 3.6.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.6.3.6

Automatic containment isolation valves close on a containment isolation
signal to minimize leakage of fission products from containment following
a DBA. This SR ensures each automatic containment isolation valve will
actuate {o its isolation position on an actual or simulated actuation signal,
i.e., CHP or CHR. 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 was developed
considering it is prudent that this SR be performed only during a plant
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. FSAR, Section 5.8
2. FSAR, Section 6.7.2 and Table 6-14
3. 10 CFR 50, Appendix J, Option B

4. Generic Issue B-20

5. FSAR, Chapter 14
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Containment Cooling Systems
B366

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6. Containment Cooling Systems '

BASES - -

BACKGROUND

The Contalnment Spray and Contalnment Air Cooler systems provide
contamment atmosphere cooling to limit post accident pressure and

~ temperature in containment to less than the design values. Reduction of
" containment pressure reduces the release of fission product radioactivity

“from containment to the environment, in the event of a Main Steam Line
' ‘Break (MSLB) or a large break Loss of Coolant Accident (LOCA). The

Containment Spray and Containment Air Cooler systems are designed to
the requrrements of the Pahsades Nuclear Plant desrgn criteria (Ref. 1).

‘The Contarnment A|r Coo!er System and Contamment Spray System are

Engineered Safety Feature (ESF) systems. They are designed to ensure
that the heat removal capability required during the post accident period
can be attained. The systems are arranged with two spray pumps and
one air cooler fan powered from one diesel generator, and with one spray
pump and three air cooler fans powered from the other diesel generator.

- The Containment Spray:System was originally designed to be redundant
~to the Containment Air Coolers (CACs) and fans. These systems were

originally designed such that either two containment spray pumps or three
CACs could limit containment pressure to less than design. However, the
current safety analyses take credit for one containment spray pump when
evaluating cases with three CACs, and for one air cooler fan in cases with
two spray pumps and both Main Steam Isolation Valve (MSIV) bypass
valves closed.” If an MSIV bypass valve is open, 2 service water pumps

-and 2 CACs are also required to be OPERABLE in addltron to the 2 spray
C pumps for contalnment heat removal Co

- To address this dependency between the Contalnment Spray System and
- the Containment Air Cooler System the title of this Specification is
"~ “Containment Cooling Systems,” and includes both systems. The LCO is

written in terms of trains of containment cooling. One train of containment
cooling is associated with Diesel Generator 1-1 and includes Containment
Spray Pumps P-54B and P-54C, Containment Spray Valve CV-3001 and
the associated spray header, and Air Cooler Fan V-4A. The other train
of containment cooling is associated with Diesel Generator 1-2 and
includes Containment Spray Pump P-54A, Containment Spray Valve
CV-3002 and the associated spray header, and CACs VHX-1, VHX-2,

and VHX-3 and their associated safety related fans, V-1A, V-2A, and
V-3A.
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Containment Cooling Systems

B 3.6.6
BASES
BACKGROUND If reliance is placed solely on one spray pump and three CACs, at least
(continued) two service water pumps must be OPERABLE to provide the necessary

service water flow to assure OPERABILITY of the CACs. Additional
details of the required equipment and its operation is discussed with the
containment cooling system with which it is associated.

Containment Spray System

The Containment Spray System consists of three half-capacity (50%)
motor driven pumps, two shutdown cooling heat exchangers, two spray
headers, two full sets of full capacity (100%) nozzles, valves, and piping,
two full capacity (100%) pump suction lines from the Safety Injection and
Refueling Water Tank (SIRWT) and the containment sump with the
associated piping, valves, power sources, instruments, and controls. The
heat exchangers are shared with the Shutdown Cooling System. SIRWT
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 SIRWT to the containment
sump.

Normally, both Shutdown Cooling Heat Exchangers must be available to
provide cooling of the containment spray flow in the event of a Loss of
Coolant Accident. If the Containment Spray side (tube side) of one SDC
Heat Exchanger is out of service, 100% of the required post accident
cooling capability can be provided, if other equipment outages are limited
(refer to Bases for Required Action C.1). ‘

The Containment Spray System provides a spray of cold borated water
into the upper regions of containment to reduce the containment pressure
and temperature during a MSLB or large break LOCA event. [n addition,
the Containment Spray System in conjunction with the use of trisodium
phosphate (LCO 3.5.5, “Trisodium Phosphate,”) serve to remove iodine
which may be released following an accident. The SIRWT solution
temperature is an important factor in determining the heat removal
capability of the Containment Spray System during the injection phase.
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BASES

Containment Cooling Systems
B 3.6.6

BACKGROUND

Containment Spray System (continued)

In the recirculation mode of operation, heat is removed from the h
containment sump water by the shutdown cooling heat exchangers.

The Containment Spray System is actuated either automatically by a
Containment High Pressure (CHP) signal or manually. An automatic
actuation opens the containment spray header isolation valves, starts the

.. three containment spray pumps and begins the injection phase.

- . Individual component controls may be used to manually initiate
. Containment Spray. . The injection phase continues until an SIRWT Level
_-Low signal is received. The Low Level signal for the SIRWT generates a

Recirculation Actuation Signal (RAS) that aligns valves from the

. containment spray pump suction to'the containment sump. RAS opens
the HPSI subcooling valve CV-3071, if the associated HPSI pump is

operating. After the containment sump valve CV-3030 opens from RAS,

'HPSI subcooling valve CV-3070 will open, if the associated HPS| pump is
operating. RAS will close containment spray valve CV-3001, if
. containment sump valve CV-3030 does not open. The Containment

Spray System in recirculation mode maintains an equmbnum temperature
between the containment atmosphere and the recirculated sump water.

‘Operation of the Contalnment Spray System in the recirculation mode is
- controlled by the operator in accordance with the emergency operating
. procedures.; . . . .- -

- \ .

- The contarnment spray pumps also provrde a requrred support function
for the High Pressure Safety Injection pumps as described in the Bases
for specification 3.5.2. .The High Pressure Safety lnjectron pumps alone

... may not have adequate NPSH after a postulated accident and the

... realignment of their suctions from the SIRWT to the containment sump.

... Flowis automatlcally provrded from the dtscharge of the containment

..~ spray pumps to the suction of the ngh Pressure Safety Injection (HPSI)
+.7y..pumps after the change to recrrculatlon mode has occurred if the HPSI
.- pump is operating.: The addrtlonal suctron pressure ensures that
- adequate NPSH is. avallable for the Hrgh Pressure Safety Injection

pumps.
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Containment Cooling Systems
B 3.6.6

BASES

BACKGROUND Containment Air Cooler System
(continued)

The Containment Air Cooler System includes four air handling and
cooling units, referred to as the Containment Air Coolers (CACs), which
are located entirely within the containment building. Three of the CACs
(VHX-1, VHX-2, and VHX-3) are safety related coolers and are cooled by
the critical service water. The fourth CAC (VHX-4) is not taken credit for
in maintaining containment temperature within limit (the service water
inlet valve for VHX-4 is closed by an SIS signal to conserve service water
flow), but is used during normal operation along with the three CACs to
maintain containment temperature below the design limits. The fan
associated with VHX-4, V-4A, is assumed in the safety analysis as
assisting in the containment atmosphere mixing function.

The DG which powers the fans associated with VHX-1, VHX-2, and
VHX-3 (V-1A, V-2A and V-3A) also powers two service water pumps.
This is necessary because if reliance is placed solely on the train with
one spray pump and three CACs, at least two service water pumps must
be OPERABLE to provide the necessary service water flow to assure
OPERABILITY of the CACs.

Each CAC has two vaneaxial fans with direct connected motors which
draw air through the cooling coils. Both of these fans are normally in
operation, but only one fan and motor for each CAC is rated for post
accident conditions. The post accident rated “safety related” fan units,
V-1A, V-2A, V-3A, and V-4A, serve not only to provide forced flow for the
associated cooler, but also provide mixing of the containment
atmosphere. A single operating safety related fan unit will provide
enough air flow to assure that there is adequate mixing of unsprayed
containment areas to assure the assumed iodine removal by the
containment spray. The fan units also support the functioning of the
hydrogen recombiners, as discussed in the Bases for LCO 3.6.7,
"Hydrogen Recombiners.” In post accident operation following a SIS, all
four Containment air coolers are designed to change automatically to the
emergency mode.

The CACs are automatically changed to the emergency mode by a Safety
Injection Signal (SIS). This signal will trip the normal rated fan motor in
each unit, open the high-capacity service water discharge valve from
VHX-1, VHX-2, and VHX-3, and close the high-capacity service water
supply valve to VHX-4. The test to verify the service water valves actuate
to their correct position upon receipt of an SIS signal is included in the
surveillance test performed as part of Specification 3.7.8, “Service Water
System.” The safety related fans are normally in operation and only
receive an actuation signal through the DBA sequencers following an SIS
in conjunction with a loss of offsite power. This actuation is tested by the
surveillance which verifies the energizing of loads from the DBA
sequencers in Specification 3.8.1, “AC Sources-Operating.”
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Containment Cooling Systems
B 3.6.6

BASES

APPLICABLE. - - The Contalnment Spray System and Containment Air Cooler
SAFETY ANALYSES System limit the temperature and pressure that could be experienced g
- -+ following either a Loss of Coolant Accident (LOCA) or a Main Steam Line .
Break (MSLB). The large break LOCA and MSLB are analyzed using
computer codes designed to predict the resultant containment pressure
and temperature fransients.. i

'~ The Containment Coollng Systems have been analyzed for three accident
. - cases (Ref. 2). All acmdents analyses account for the most limiting single
- -actlve failure. e . .

KR A Large Break LOCA

2. An MSLB occurnng at vanous power levels wrth both MSIV bypass
e valves closed, and - - :

3. AnMSLB occurnng at O% RTP with both MSIV bypass valves
Co open e _
The postulated large 'b‘r'eak LOCA is analyied, rn regard to containment

ESF systems assuming the loss of offsite power and the loss of one ESF
- "bus, which is the worst case single active failure, resulting in one train of
- Containment Coolrng bemg rendered rnoperable (Ref. 6).
" The postulated MSLB is analyzed in regard to contalnment ESF systems,
T »assumlng the worst case smgle active fallure

. The MSLB event is analyzed at vanous power levels with both MSIV
- . bypass valves closed, and at 0% RTP with both MSIV bypass valves
-1 ......open:  Having any MSIV.bypass valve open allows addrtlonal blowdown
NEERSE from the mtact steam generator L

: :.‘The analysrs and evaluatlon show that under the worst-case scenario, the
. ..-highest peak containment:pressure and the peak containment vapor
-~ temperature are within the intent of the design basis, (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
. .+ "% considered a range of power levels and equipment configurations as
.+, - - described in Reference 2.: The peak containment pressure case is the
LT 0% power MSLB wrth lnrtlal (pre-accrdent) conditions of 140°F and
:716.2 psia.. The peak temperature case is the 102%.power MSLB with
¢ initial (pre- accrdent) conditions of 140°F and 15.7 psia. The analyses
alsb assume a response time delayed initiation in order to provide
conservative peak calculated containment pressure and temperature
responses. ‘ :
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Containment Cooling Systems

B 3.6.6
BASES
APPLICABLE The external design pressure of the containment shell is 3 psig. This
SAFETY ANALYSES value is approximately 0.5 psig greater than the maximum external

(continued)

pressure that could be developed if the containment were sealed during
a period of low barometric pressure and high temperature and,
subsequently, the containment atmosphere was cooled with a concurrent
major rise in barometric pressure.

The modeled Containment Cooling System actuation from the
containment analysis is based on a response time associated with
exceeding the Containment High Pressure setpoint to achieve full flow
through the CACs and containment spray nozzles. The spray lines within
containment are maintained filled to the 735 ft elevation to provide for
rapid spray initiation. The Containment Cooling System total response
time of < 60 seconds includes diesel generator startup (for loss of offsite
power), loading of equipment, CAC and containment spray pump startup,
and spray line filling.

The performance of the Containment Spray System for post accident
conditions is given in Reference 3. The performance of the Containment
Air Coolers is given in Reference 4.

The Containment Spray System and the Containment Cooling System
satisfy Criterion 3 of 10 CFR 50.36(c)(2).

LCO

During an MSLB or large break LOCA event, a minimum of one
containment cooling train is required to maintain the containment peak
pressure and temperature below the design limits (Ref. 2). One train of
containment cooling is associated with Diesel Generator 1-1 and includes
Containment Spray Pumps P-54B and P-54C, Containment Spray Valve
CV-3001 and the associated spray header, and air cooler fan V-4A. This
train must be supplemented with 2 service water pumps and 2
containment air coolers if an MSIV bypass valve is open. The other train
of containment cooling is associated with Diesel Generator 1-2 and
includes Containment Spray Pump P-54A, Containment Spray Valve
CV-3002 and the associated spray header, and CACs VHX-1, VHX-2,
and VHX-3 and their associated safety related fans, V-1A, V-2A, and
V-3A. To ensure that these requirements are met, two trains of
containment cooling must be OPERABLE. Therefore, in the event of an
accident, the minimum requirements are met, assuming the worst-case
single active failure occurs.
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BASES

Containment Cooling Systems
A B 3.6.6

LCO
(continued)

The Containment Spray System portion of the containment cooling trains
includes three spray pumps, two spray headers, nozzles, valves, piping,

* instruments, and controls to ensure an OPERABLE flow path capable of

taking suction from the SIRWT upon an ESF actuation signal and

- automatically transferring suction to the containment sump.

* The Containment Air. Cooler System portion'of the containment cooling

train which must be OPERABLE includes the three safety related air

-coolers which each consist of four cooling coil banks, the safety related

fan which must be in operation to be OPERABLE, gravity-operated fan
discharge dampers, mstruments and controls to ensure an OPERABLE
ﬂow path. '

CAC fans V-1A, V-2A, V 3A and V-4A must be in operatlon to be

" considered OPERABLE. "These fans only receive a start signal from the
- DBA sequencer; they are assumed to be in operatlon and are not started
by elther a CHP or an SIS sngnal

APPLICABILITY

t

I MODES 1, 2, and 3,' a la‘rge‘ break LOCA event 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 and containment cooling trains.

*In MODES 4,5 and 6, the probablhty and consequences of these events

-are reduced due to'the pressure and temperature limitations of these

* -MODES.. Thus, the Containment Spray and Containment Cooling

systems are not required to be-OPERABLE in.MODES 4, 5 and 6.

ACTIONS

e .. ‘. . - .
EA R \ : N L

: Condltlon A is appllcable whenever one or more containment cooling
“itrains'is moperable “Action A.1 requires restoration of both trains to
" OPERABLE status within 72 hours. The 72-hour Completion Time for
. ‘Condition A is based on the assumption that at least 100% of the required
o post accident containment cooling capability (that assumed in the safety
" analyses) is‘available. 'If less than 100% of the required post containment
S acc1dent coohng is ava|lable Condmon C must also be entered.

y s
I

L Mechamcal system LCOs typlcally provude a7z hour Completlon Time
. under conditions when a required system can perform its required safety
~ function, but may not be able to do so assuming an additional failure.

When operatlng in accordance with the Required Actions of an LCO
Condition, it is not necessary to be able to cope with an additional single
failure.
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BASES

Containment Cooling Systems
B 3.6.6

ACTIONS

A.1 (continued)
The Containment Cooling systems can provide one hundred percent of
the required post accident cooling capability following the occurrence of
any single active failure. Therefore, the containment cooling function can
be met during conditions when those components which could be
deactivated by a single active failure are known to be inoperable. Under
that condition, however, the ability to provide the function after the
occurrence of an additional failure cannot be guaranteed. Therefore,
continued operation with one or more trains inoperable is allowed only for
a limited time.

B.1and B.2

Condition B is applicable when the Required Actions of Condition A
cannot be completed within the required Completion Time. Condition A is
applicable whenever one or more trains is inoperable. Therefore, when
Condition B is applicable, Condition A is also applicable. (If less than
100% of the post accident containment cooling capability is available,
Condition C must be entered as well.) Being in Conditions A and B
concurrently maintains both Completion Time clocks for instances where
equipment repair allows exit from Condition B while the plant is still within
the applicable conditions of the LCO.

If the inoperable containment cooling trains cannot be restored to
OPERABLE status within the required Completion Time of Condition A,
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 30 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.

CA

Condition C is applicable with one or more trains inoperable when there is
less than 100% of the required post accident containment cooling
capability available. Condition A is applicable whenever one or more
trains is inoperable. Therefore, when this Condition is applicable,
Condition A is also applicable. Being in Conditions A and C concurrently

_maintains both Completion Time clocks for instances where equipment

repair restores 100% of the required post accident containment cooling
capability while the LCO is still applicable, allowing exit from Condition C
(and LCO 3.0.3).
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BASES

Containment Cooling Systems
B 3.6.6

ACTIONS

1 (continued)

———

Several specific cases have been analyzed in the safety analysis to

-, .- provide operating flexibility for equipment outages and testing. These

analyses show that action A.1 can be entered under certain
circumstances, because 100% of the post accident cooling capability is
mamtalned These Specrﬁc cases are discussed below.

One hundred percent of the required post accident cooling capability can .
be provrded with both MSIV bypass valves closed if erther ‘

1. . Two contarnment spray pumps two spray headers and one CAC

.lfan are OPERABLE or

‘ 2. , One contamment spray pump, two spray headers and three safety

. related CACs, are OPERABLE (at least two service water pumps
must be OPERABLE if CACs are to be rehed upon).

One hundred percent of the requrred post accrdent coolmg capability can
be provided for operatlon wrth a MSIV bypass valve open or closed if

either;

;1. Two contalnment spray pumps two spray headers and two safety
related CACs, are OPERABLE (at least two service water pumps
" must be OPERABLE if CACs are to be relied upon), or

l 2, .. One contalnment spray pump, one spray header and three safety

. related CACs are OPERABLE (at least three service water pumps
. - must be OPERABLE to provrde the necessary service water flow to
assure OPERABILITY of the CAGCs). |

if the Contalnment Spray srde (tube srde) of SDC Heat Exchanger E-60B

is out of service, 100% of the required post accident cooling capability
can be provided, if other equipment outages are limited. One hundred

; percent of the post accident cooling can be provided with the
- s‘Contamment ‘Spray side of SDC Heat Exchanger E-60B out of service if
... .. -the following equipment is OPERABLE: three safety related Containment
- ... . Air Coolers, two Contalnment Spray Pumps, two:spray headers, CCW
+ pumps P-52A and P-52B, two SWS pumps,, and both CCW Heat
Exchangers and rf : , A

PRSI

1. One COW Contalnment Isolation Valve CV-0810, CV-0911, or

. CV-0940, is OPERABLE and

| 2 ;'Two CCW |so|at|on valves for the non-safety related loads outside

the contarnment CV-0944A and CV-0944 (or CV-0977B), are
OPERABLE, )
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Containment Cooling Systems
B 3.6.6

BASES

ACTIONS .1 (continued)

With less than 100% of the required post accident containment cooling
capability available, the plant is in a condition outside the assumptions of
the safety analyses. Therefore, LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.6.6.1

REQUIREMENTS
Verifying the correct alignment for manual, power operated, and
automatic valves, excluding check valves, in the Containment Spray
System provides assurance that the proper flow path exists for
Containment Spray System operation. This SR also does not apply to
valves that are locked, sealed, or otherwise secured in position since
these were verified to be in the correct positions 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 verification that those valves
outside containment and capable of potentlally being m|sposmoned are
in the correct position.

SR 3.6.6.2

Operatlng each safety related Contalnment Air Cooler fan unit for
> 15 minutes ensures that all trains are OPERABLE and are functioning

" properly. The 31-day Frequency was developed considering the known
reliability of the fan units, the two train redundancy available, and the low
probablhty of a significant degradatlon of the containment cooling train

" -occurring between survelllances

. SR 3.6.6.3

- Verifying the containment spray header is full of water to the 735 ft
. elevation minimizes the time requnred to fill the header. This ensures that
" . spray flow will be admitted to the containment atmosphere within the time
frame assumed in the containment analysis. The 31-day Frequency is
based on the static nature of the fill header and the low probability of a
significant degradation of the water level in the plplng occurring between
~ surveillances.

SR 3.6.64

Verifying a total service water flow rate of > 4800 gpm to CACs VHX-1,
VHX-2, and VHX-3, when aligned for accident conditions, provides
assurance the design flow rate assumed in the safety analyses will be
achieved (Ref. 8). Also considered in selecting this Frequency were the
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Containment Cooling Systems
B 3.6.6

SURVEILLANCE

REQUIREMENTS

SR 3.6.6.4 (continued)

known reliability of the cooling water system, the two train redondancy,‘
and the low probability of a slgnlf cant degradation of ﬂow occurring

- between surveillances. .

SR 3.6.6.5

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 required by Sectron Xl of the ASME Code (Ref. 5).

Since the contalnment spray pumps cannot be tested with flow through
the spray headers, they are tested on recirculation flow. This test
confirms one point on the pump design curve and is indicative of overall
performance. Such inservice inspections confirm component '
OPERABILITY, trend performance, and detect incipient failures by

iindicating abnormal performance. The Frequency of this SR is in

accordance with the Inservice Testlng Program

SR 3.6.6.6and SR 3.6.6.7 - -

SR 3.6.6.6 verifies each automatic containment spray valve actuates to
its correct posrtlon upon recelpt of an actual or simulated actuation signal.

... This Surveillance is not required for valves that are locked, sealed, or

otherwise secured in the required position undér administrative controls.

. SR 3.6.6.7 verifies each containment spray pump starts automatically on

an actual or simulated actuatlon signal. "The 18-month Frequency 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 Survelllances were performed with the reactor at power.

' Operatmg expenence has shown that these components usually pass the

. Surveillances when. performed at the 18 month Frequency. Therefore,
the Frequency was conc|uded to be acceptable from a reliability

- standpoint. . L

" Wheré the 'survelllafnc‘e“of confalnment sumpzlsolatnon valves is also
* required by SR 3.5.2.5, a single surveillance may be used to satisfy both

requirements.
SR 3.6.6.8

This SR verifies each containment cooling fan actuates upon receipt of an
actual or simulated actuation signal. The 18-month Frequency is
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Containment Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.8 (continued)

REQUIREMENTS
based on engineering judgement and has been shown to be acceptable
through operating experience. See SR 3.6.6.6 and SR 3.6.6.7, above, for
further discussion of the basis for the 18 month Frequency.

SR 3.6.6.9

With the containment spray inlet valves closed and the spray header
drained of any solution, an inspection of spray nozzles, or a test that
blows low-pressure air or smoke through test connections can be
completed. 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. Verification following
maintenance which could result in nozzle blockage is appropriate
because this is the only activity that could lead to nozzle blockage.

REFERENCES 1. FSAR, Section 5.1

2. FSAR, Section 14.18

3. FSAR, Sections.6.2

‘4. FSAR, Section 6.3

5. ASME, Boiler and Pressure Vessel Code, Section XI

6. FSAR, Table 14.18.1-3
7. FSAR, Table 14.18.2-1
B UFSARTabest T
- EA—MSLB-2001':O1"Rey. 1'f,»(':pnt'ainm'ent Response to a MSLB

-~ Using CONTEMPT-LT/28,'J_'anuary‘20\02.

10. EA-LOCA-2001-01 Rev. 1, Containment Response to a LOCA
Using CONTEMPT-LT/28, January 2002.

Palisades Nuclear Plant B 3.6.6-12 Revised 03/02/2004



MSSVs
B 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Main Steam Safety Valves (MSSVs)

BASES

»BACKGROUNDl“

The prlmary purpose of the MSSVs is to provrde overpressure

- protection for the secondary system. The MSSVs also provide
-protection against overpressurizing the Primary Coolant Pressure

. Boundary (PCPB) by providing a heat sink for the removal of energy
‘from the Primary Coolant System (PCS) if the preferred heat sink,

~_ provided by the condenser and Clrculatlng Water System is not
avallable S

Twelve MSSVS are Iocated on each main steam header outside
containment, upstream of the main steam isolation valves, as described
in the FSAR, Section 4.3.4 (Ref. 1). The MSSV rated capacity passes

" the full steam flow at RTP plus instrument error with twenty-three valves

full open. This meets the requirements of the ASME Boiler and
Pressure Vessel Code, Section Il (Ref. 2). The MSSV design includes
staggered lift settings, according to Table 3.7.1-1,.in the accompanying

. LCO, so that only the number of valves needed will actuate. Staggered -

- lift settings reduce the potentlal for valve chattering because of

_insufficient steam pressure to fully open all valves followrng a turbine
reactor trip. . A

APPLICABLE

. The design basrs for the MSSVs comes from Reference 1; the

SAFETY ANALYSES purpose is to limit secondary system pressure to < 110% of desrgn'

pressure when passing 100% of design steam flow. This design basis
is sufficient to cope with any Anticipated Operalronal Occurrence (AOO)
. or accident considered in the Design Basis Accident (DBA)and
transient analysis. (As defined in 10 CFR 50, Appendix A, "Anticipated
-operational occurances mean those-conditions of normal operation

"~ which are expected to occur one or more times during the life of the

nuclear power tnit and inclide but are not limited to loss of power to all -

. recirculation pumps, tripping of the turbine generator set, isolation of the

- main condenser and loss of all offsrte power ")

St
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BASES

MSSVs
B 3.7.1

APPLICABLE
SAFETY ANALYSES
(continued)

The events that challenge the MSSV relieving capacity, and thus PCS
pressure, are those characterized as decreased heat removal events,
and are presented in the FSAR, Sections 14.12 and 14.13 (Refs. 3 and
4) respectfully. Of these, the full power loss of external load event is the
most limiting. The event is initiated by either a loss of external electrical
load or a turbine trip. No credit is taken for direct reactor trip on turbine
trip, the turbine bypass valve, atmospheric dump valves, or pressurizer
PORVs. The reduced heat transfer causes an increase in PCS
temperature, and the resulting PCS fluid expansion causes an increase
in pressure. The PCS pressure increases to < 2614.9 psia, this peak |
pressure is < 110% of the design pressure, or 2750 psia for the primary
system, with the pressurizer safety valves providing relief capacity. The
secondary system pressure increases to 1040.8 psia, this pressure is

< 110% of the design pressure, or 1100 psia for the secondary system,
with the MSSVs providing relief capability. -

The MSSVs satisfy Criterion 3 of 10 CFR 50.36(c)(2).

LCO

This LCO requires twenty-three MSSVs to be OPERABLE in
compliance with Reference 2. The OPERABILITY of the MSSVs is
defined as the ability to open within the lift setting tolerances and to
relieve steam generator overpressure. The OPERABILITY of the
MSSVs is determined by periodic surveillance testing in accordance
with the Inservice Testmg Program

* The lift settings, according to Table 3.7.1- 1 in the accompanying LCO,

correspond to ambient conditions of the valve at nominal operating
temperature and pressure. o

This LCO provides assurance that the'MSSVs will perform their
designed safety function to mitigate the consequences of accidents that
could result in a challenge to the PCPB.

APPLICABILITY

In MODES 1, 2, and 3 a minimum of twenty-three MSSVs are required
to be OPERABLE, to provide overpressure protection required by both
ASME Code and the accident analysis.

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
requirement for the MSSVs to be OPERABLE in these MODES.

Palisades Nuclear Plant
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BASES

MSSVs
B3.7.1

ACTIONS

Al

* With one 'or more required MSSVs inoperable, the ability to Ilmlt system

pressure during accident conditions will be degraded. The four hour
Completion Time allows the operator a reasonable amount of time to
make minor repairs or adjustments to restore the requrred number of
moperable MSSVs to OPERABLE status

B1and82

If the required MSSVs cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a MODE in

-which the LCO does not apply. To achieve this status, the plant must

‘be placed in at least MODE 3 within 6 hours, and in MODE 4 within
30 hours. The allowed Completion Times are reasonable, based on -
operating experience to reach the required plant conditions from full
power conditions i inan orderly manner and wrthout challenging plant
systems L a7

- 3

SURVEILLANGCE . .
REQUIREMENTS

‘SR 3744 .

: This SR verifi es the OPERABILITY of the MSSVs by the venf cation of
each MSSV lift settings in accordance with the Inservice Testing
Program. The ASME Code, Section XI (Ref. 5), requires that safety and
relief valve tests be performed in accordance with ANSI/ASME

| .. OM-1-1987 (Ref. 6). . According to Reférence 6, the followmg tests are

requrred for MSSVs:

i -~a.. Visual examlnatron

b. ‘Seat tlghtness determlnatlon

c.”  Setpoint pressure determination (lift setting); and

Cd Corrtp_lianee';vi/itti',c.')"wher"s seat tightr_‘ress criteria.
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MSSVs
B3.7.1

BASES

SURVEILLANCE SR 3.7.1.1 (continued)

REQUIREMENTS _
The ANSI/ASME Standard requires that all valves be tested every

5 years, and a minimum of 20% of the valves tested every 24 months.
The ASME Code specifies the activities and frequencies necessary to
satisfy the requirements. '

Table 3.7.1-1 allows a * 3% setpoint tolerance for OPERABILITY;
however, the valves are reset to + 1% during the Surveillance to allow
for drift. ‘

The ambient temperature of the operating environment shall be
simulated during the set-pressure test in accordance with Reference 6.

REFERENCES 1. FSAR, Section 4.3.4 '

2.  ASME, Boiler and Pressure Vessel Code, Section I, Article
NC-7000, Class 2 Components

3. FSAR, Section 14.12
4, FSAR, Section 1!4‘.13

5. ASME, Boiler and Pressure Veésel' Code, Section XI, Article
IWV-1000

6. ANSIASME OM-1-1987
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3.8 ELECTRICAL POWER SYSTEMS . .

AC Sources - Operating '
B 3.8.1

B3.8.1-AC Sources - Operatihg S

BASES

BACKGROUND

' _}"related (Class 1-E) and non~safety related portrons :

[

" The plant Cl'ass 1E Electrical Pewer Distrihution System AC sources

consist of the offsite power sources, and the onsite standby power
sources, Diesel Generators 1-1 and 1-2 (DGs). As required by

10 CFR 50, ‘Appendix A, GDC 17 (Ref. 1), the design of the AC
. electrlcal power system provides-independence and redundancy to-
ensure an available source of power to the Engmeered Safety Feature

(ESF) systems

" "The AC power system at Pallsades consrsts of a 345 kV switchyard,

three circuits connecting the plant with off-site power (station power,
startup, and safegu_ards transformers), the on-site distribution system,
and two DGs. The on-site distribution systeni is divided .into safety

The swrtchyard mterconnects six transmlssmn Ilnes from the off-site

1

~ transmission system, the output line from the Covert Generating
_ Station, and the output line from the Palisades main'generator. These
‘lines are connected in a "breaker and a half’ scheme between the Front

(F) and Rear (R) buses such that any single off-site line miay supply the

_ Palisades station loads when the plant is shutdown.

“Two circuits supplying Palisades 2400 V buises from off-site are fed

directly from a switchyard bus through the startup and safeguards

“transformers. They are available both during operation and during
- -:shutdown: The third circuit supplies the plant loads dy "back feedrng
Coe through the main generator output circuit and station power .
'~ transformers after the generator has been dlsconnected by a motor

operated disconnect. - - : , |

The station power transformers are connected into the main generator
' ““output circuit.- Station power transformers 1-1 and 1-2 connect to the
’ "'generator 22 kV output bus. Station power transformer 1-3 connects to
"~ - the generator output line on the high voltage side of the main
" transformer. Station power transformers 1-1.and 1-3 supply non-safety
" related 4160 V loads during plant power operation and during

backfeeding operations. Station power transformer 1-2 can supply both
safety related and non-safety related 2400 V loads during plant power
operation or backfeeding operation.

Palisades Nuclear Plant
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AC Sources - Operating

B3.8.1 -
BASES :
BACKGROUND The three startup transformers are connected to a common 345 kV
(continued) overhead line from the switchyard R bus. Startup transformers 1-1 and

1-3 supply 4160 V non-safety related station loads; Startup Transformer
1-2 can supply both safety related and non-safety related 2400 V loads.
The startup transformers are available during operation and shutdown.

Safeguards Transformer 1-1 is connécted to the switchyard F bus. It
feeds station 2400 V loads through an underground line. It is available
to supply these loads during operation and shutdown.

The onsite distribution system consists of seven main distribution buses

. (4160 V buses 1A, 1B, 1F, and 1G, and 2400 V buses 1C, 1D, and 1E)

and supported lower voltage buses, Motor Contrdl Céntérs (MCCS),and

lighting panels. The 4160 V buses and 2400 V bus 1E are not safety
related. Buses 1C and 1D and their supported buses and MCCs form
two independent, redundant, safety related distribution trains. Each
distribution train supphes one train of engmeered safety features
equipment.

In the event of a generator trip, all loads supplied by the station power
transformers are automatically transferred to the startup transformers.
Loads supplied by the safeguards transformer are unaffected by a plant
trip. If power is lost to the safeguards transformer, the 2400 V loads will

automatically transfer to startup transformer 1-2. If the startup

transformers are not energized when these transfers occur, their output
breakers will be blocked from closing and the 2400 V safety related
buses will be energized by the DGs.

The two DGs each supply one 2400 V bus. They provide backup power
in the event of loss of off-site power, or loss of power to the associated
2400 V bus. The continuous rating of the DGs is 2500 kW, with

110 percent overload permissible for 2 hours. The required fuel in the
Fuel Oil Storage Tank and DG Day Tank will supply one DG for a

" minimum period of 7 days assummg accndent loadmg conditions and

fuel conservation practices.

If either 2400 V bus, 1C or 1D, experiences a sustained undervoltage,
the associated DG is started, the affected bus is separated from its
offsite power sources, major loads are stripped from that bus and its
supported buses, the DGs are connected to the bus, and ECCS or
shutdown loads are started by an automatic load sequencer.

Palisades Nuclear Plant
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BASES

AC Sources.; Operating

B 3.8.1

BACKGROUND

~ (continued), -

The DGs share a common fuel oil storage and transfer system A

single buried Fuel Oil Storage Tank is used, along with an individual day,'

tank for.each DG, to maintain the required fuel oil inventory. Two fuel.

“transfer pumps are provided. The fuel transfer pumps are necessary for
"~ long-term operation of the DGs. Testmg has shown that each DG ‘
" consumes about 2.6 gallons of fuel oil per minute at 2400 kW. Each
" day tank is required to contain at least 2500 gallons. Therefore, each

fuel oil day tank contains sufficient fuel for more than 15 hours of full

. load (2500 kW) operation. Beyond that time, a fuel transferpump is

i requrred for contrnued DG operatron

switching, of being powered from either DG. DG 1-1 can power either.

- fuel transfer pump, but DG 1-2 can only power P-18A. The fuel oil
; pumps share a common fuel oil storage tank, and common piping.

'Fuel transfer pump P-1 8A is powered from MCC-8, whlch is normally

connected to Bus 1D (DG 1-2) through Station Power Transformer 12

" and Load-Center 12. In an emergency, P-18A can be powered from

Bus 1C (DG 1-1) by cross-connectlng Load Centers|11 and 12.

" ‘Fuel transfer pump P-1SB is powered - from MCC-1, which is norma||y

connected to Bus 1C (DG 1-1) through Station Power Transformer 19

..~ and Load Center 19. P-18B cannot be powered using mstalled
"+ equipment, from Bus 1D (DG 1-2) 4

APPLICABLE - :
SAFETY ANALYSES

: The safety analyses do not explucrtly address AC electncal power. They

-do, however, assume that the Engineered Safety. Features (ESF) are
available. The OPERABILITY of the ESF functions i is supported by the

"AC PowerSources ERTI A S ,

S

+ o The desrgn requrrements are for each assumed safety function to be
- available under the followrng condmons S

IR a'. 'The occurrence of an accudentortransrent

© b, The resultant consequentral farlures

R 3 Aworst-case smgle actlvefallure,

d. Loss of all offsite or all onsite AC power, and

e. The most reactive control rod fails to insert.

Palisades Nuclear Plant
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'BASES

AC Sources - Operating
B 3.8.1

APPLICABLE
SAFETY ANALYSES
(continued)

One proposed mechanism for the loss of off-site power is'a perturbation .
of the transmission grid because of the loss of the plant’s generating
capacity. A loss of off-site power as a result of a generator trip.can only
occur during MODE 1 with the generator connected to the grid.

However, it is also assumed in analysis for some events in MODE 2,
such as a control rod ejection. No specific mechanism for initiating a
loss of off-site power when the plant is not on the line is discussed in

the FSAR.

In most cases, it is conservative to assume that off-site power is lost
concurrent with the accident and that the single failure is that of a DG.

. That would leave only one train of safeguards equipmerit to cope with

the accident, the other bemg disabled by the loss of AC power. “Those
analyses which assume that a loss of off-site power and failure of a
single DG accompany the accident-assume 11 seconds from the loss of
power until the bus is re-energized. .This time includes time for all
portions of the circuitry necessary for detecting the undervoltage (relays
and auxiliary relays) and starting the DG. Included in the 11 seconds,
the analyses also assume 10 seconds for the DG to start and connect
to the bus, and additional time for the sequencer to start each
safeguards load.

The same assumptions are not conservative for all accident analyses.
When analyzing the effects of a steam or feed line break, the loss of the
condensate and feedwater pumps would reduce the steam generator

mventory, soa Ioss of off-sute power is not assumed

In MODE 5 and MODE 6 Ioss of off-snte power can be considered as an
initiating event for a loss of sh_utdown cooling event.

- The AC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2).

LCO’

Two qualified circuits between the offsite transmission network and the
onsite.Class 1E.Electrical Power Distribution System and an
independent DG for each safeguards train ensure availability of the
required power to shut down the reactor and maintain it in a safe
shutdown condition after an antlmpated operational occurrence or a
postulated DBA. : 4
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AC Sources - Operating
B 3.8.1

LCO - .
(continued)

General Desngn Cntenon 17 (Ref 1) requnres in part that: "Electnc _
power from the transmission network to the onsite electric distribution
system shall be supplied by two physically independent circuits (not
necessanly on separate rights of way) designed and located so as to
minimize to the extent practical the- llkellhood of their simultaneous
failure under operating and postulated accrdent and environmental

,-condltlons

. The quahf ed offsite circuits available are‘Saféguards Transformer 1-1

and Startup Transformer 1-2. Station Power Transformer 1-2 is not
qualified as a required source for L.CO 3.8.1 since it is not mdependent
of the other.two.offsite circuits. This LCO.does not prohibjt use,of ...

" Station Power Transformer to power the 2400 V safety related buses
‘ but the two quallf ied sources must be OPERABLE

- Each offsrte crrcunt must be capable of malntalnmg acceptable
- .frequency and voltage, and accepting required loads during an |
-accident, while supplylng the 2400 \Y safety related buses..

’ Followmg a toss of offsrte power each DG must be capable of starting

and connecting to its respective 2400 V bus. This will be accomplished
within 10 seconds after receipt of a DG start signal. Each DG must also
be capable of accepting required loads within the assumed loadlng

- sequence intervals, and continue to operate until offsite power can be
restored to the 2400 V safety related buses

, Proper sequencmg of Ioads and tnpplng of nonessentlal loads are
' .requrred functrons for DG OPERABlLlTY

J __,' ..

~ APPLICABILITY -

' The AC solifces are 'requrred {o be OPERABLE above MODE 5 to
. ensure that redundant sources of off-site and on-site AC power are

available to support engineered safeguards equipment in the event of

* an accident or transient.The AC sources also support the equipment
- necessary for power. operatlon plant heatups and cooldowns and
s shutdown operatron SN . .

-The AC source requrrements for MODES 5 and 6, and during

movement of irradiated fuel assemblies are addressed in LCO 3.8.2,
"AC Sources - Shutdown."
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AC Sources - Operating
' B 3.8.1

ACTIONS

Al

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 failure of SR 3.8.1.1
acceptance criteria does not result in failure to meet this Required
Action. However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condltlon C, for two off3|te
circuits moperable is entered. -

. As stated in SR 3.0.2, the 25% extension allowed by SR 3.0. 2 may be
applied to Required Actions ‘whose Completion Timé is stated as “ongg™ "

per . . ." however, the 25% extension does not apply to the initial o
performance of a ReqUIred Action with a periodic Completion Time that
requires performance on a "once per . . ." basis. The 25% extension
applies to each performance of the Requnred Action after the initial
performance. Therefore, while Required Action 3.8.1 A.1 must be
initially performed within 1 hour without any SR 3.0.2 extensian,
subsequent performances at the “Once per 8 hours” mterval may ut|I|ze
the 25% SR 3.0.2 extension. . - |

A2 LT

According to the recommendations of Regulatory Guide (RG) 1.93

(Ref. 2), operation may continue in Condition A for a period that should
not exceed 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 plant. . -

safety systems. In this Condition, however, the remaining OPERABLE

 offsite circuit and DGs are adequate to'supply electrical power to the
. onsite Class 1E Dlstnbutlon System : ;

l
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BASES .

AC Sources - Operati’ng'

B 3.8.1

ACTIONS

A.2 (continued) ,
The 72-hour.Completion Time takes irito account the capacity and
capability of the remaining AC sources, a reasonable time for repairs,
and the low probability of a DBA occurnng during this period. The
second Completlon Time for Required Action A.2 establishes a limit on

- the maximum time allowed for any combmatlon of required AC power
.-sources to be inoperable during any single continuous occurrence of

falllng 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 7 days. This could
-:lead to a.total.of 10 days, 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 7 days (for a total of

17 days) allowed prior to complete restoration of the LCO. The 10-day
Completion Time provides a limit 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 B are
entered concurrently. The “AND" connector between the. 72 hour and -

~ 10 day Completion Timé means ans that both ‘Completion Times apply
' snmultaneously, and the more’ restnctlve Completlon ITime must be met.

The Completlon Tlme allows for an exceptlon to the normal “time zero”
for beginning the Completlon Time “clock.” This will result in

.. establishing the “time zero” at the time that the LCO was initially not
. met, instead of at the tlme Condmon A was entered

,‘B1~

LRI -

‘ To ensure a hlghly rellable power source ‘remains with an inoperable
-DG, it is necessary to verify the avallablllty of the offsjte C|rcunts ona

e,

more frequent basis. Slnce 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 a circuit fails to pass
" SR 3.8.1.1, it is inoperable. :Upon offsite circuit moperablllty, additional

Condmons and Requwed Actlons must then be entered
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AC Sources - Operating
B3.8.1

ACT|ONS
(continued)

B.2

In accordance with LCO 3.0.6, the 'requirem.ent to declare required
features inoperable carries with it the requirement to take those actions
required by the LCO for that required equipment.

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 critical systems. These features
are designed with redundant safety related trains. Redundant required
feature failures consist of inoperable features within a train redundant to
the train that has an inoperable DG. If the train that has an inoperable
DG contains multiple features rediindant to the ifioperable feéatilig in the
other train, all those multiple features must be declared inoperable. For
example, if DG 1-1 and Containment Spray Pump P-54A are inoperable
concurrently, Containment Spray Pumps P-54B and P-54C must both
be declared inoperable. In this example, if off-site power were Iost
neither P-54B nor P-54C would be available.

The Completion Time for Requnred'Acuon B.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 Completion Time "clock.” In this Required -

‘AC'[IOI'I the Completlon Time only beglns on discovery that both:

a. An moperable DG exists; and
b. A requnred feature onthe other traln is inoperable.

If at any time dunng the eX|stence of thls Condition (one DG inoperable)
a redundant required feature subsequently becomes inoperable, this
Completion Time begins to be tracked.

Discovering one required DG inoperable coincident with one or more -
inoperable required supporting or supported features, or both, that are
associated with the OPERABLE DG, results in starting the Completion
Time for Required Action B.2. Four hours from the discovery of these
events existing concurrently, is acceptable because it minimizes risk
while allowing time for restoration before subjecting the plant to
transients associated with shutdown.

In this Condition, the remaining OPERABLE DG and offsite circuits are
adequate to supply electrical power to the onsite Class 1E Distribution
System. Thus, on a component basis, single failure protection for the
required feature’s function may have been lost; however, function has
not been lost.

Palisades Nuclear Plant
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B.2 (continued)

. The 4-hour Completion Time takes into account the OPERABILITY of.

the redundant counterpart to the rnoperable requrred feature.
Additionally, the 4-hour Completron Time takes into account the
capacrty and capability of the remarnlng AC sources, a'reasonable time

- for repalrs and the low probablllty of-a DBA occurring during this period.’

B3.1andB.32 - T

c Requrred Actron B. 3 provrdes an allowance fo avoid unnecessary
. ......testing of the OPERABLE.DG. .1t it can.be ‘determingd that the cause of ..
* the inoperable DG does not exist on the OPERABLE DG, SR 3.8.1.2.

(test starting of the OPERABLE DG) does not have to be performed. If

. the cause of inoperability exists on other'DGs, the other DGs would be
" declared inoperable upon drscovery 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

~In the event the moperable DG is restored to OPERABLE status prior to

cause of the initial rnoperable DG cannot be confirmed to not exist on

- the remaining DG, performance of SR 3.8.1.2 suffices fo provide

assurance of contrnued OPERABILITY of that DG |

- .- completing Required Action B.3.1 or B.3.2 the corrective action system
. would normally continue to evaluate the common cause possibility.

This continued evaluation, however, is no longer under the 24-hour
constraint imposed while in Condition B. According to Generic
Letter.84-15 (Ref "3), 24 hours is reasonable to confirm that the

- OPERABLE DG is not affected by the same problem as the moperable
- DG L , :

ie . foe et
R I, £ o

Palisades Nuclear Plant
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AC Sources - Operating
» B 3.8.1
BASES

ACTIONS B4

(continued) . .
In Condition B, the remaining OPERABLE DG and offsite circuits are
adequate to supply electrical power to the onsite Class 1E Distribution
System for a limited period. The 7-day Completion Time takes into |
account the capacity and capability of the remaining AC sources, a
' reasonable time for repairs, and the low probabmty of a DBA occurring

during this period.

The second Completion Time for Required Action B.4 establishes a limit
on the maximum time allowed for any combination of required AC

, power sources to be inoperable during any single contlguous
occurrence of falllng to meet the LEO. 'If Condition B'i§ éntered 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 of 10 days, 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 13 days) allowed prior to
complete restoration of the LCO. The 10-day Completion Time |
provides a limit on 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 B are entéred concurrently. The
“AND” connector between the 7 day and 10 day Completion Time.
means that both Completion Times apply simultaneously, and the more
restrictive Completion Time must be met.

As in Required Action B.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 of at the time Condition B was entered.

Palisades Nuclear Plant ' B3.8.1-10 Revised 07/02/2004
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(continued) .

cia

In accordance with LCO 3.0.6 the requirement to declare required
features inoperable carries with it the requirement to take those actions

. requrred by the LCO for that requrred equrpment ; ¢

[}
’

Requrred Actlon C 1 whrch apphes when two requrred offsite circuits
are inoperable, is mtended to provide assurance that an event with a
coincident single failure will not result in a complete loss.of redundant
required safety functions. The Completion Time for this faiiure of
redundant required features is reduced to 12 hours. The rationale for

... ....the reduction to 12.hours.is.that RG 1.93 (Ref..2) recommends a_ . -

Completion Time of 24"hours for two required offsite circuits moperahle,'

"~ based upon the assumption.that two complete safety trains are
- OPERABLE. When a concurrent redundant required feature failure
exists, this assumptron is not the case, and a shorter Completion Time

of 12 hours is appropnate These features are powered from redundant

ot AC safety trains.

The Completion Tlme for Requnred Actlon C 1is mtended 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 Completion Time "clock.” In this Required

' " ‘Action, the Completron Time onty beglns on discovery that both:

H

. 'a. All requrred offsrte crrcunts are moperable and
o ‘b A requrred feature is moperabte S "
oo f at any trme dunng the exnstence of Condltlon C (two offsite circuits

- inoperable), a required feature becomes rnoperable thrs Completton
Tlme beglns to be tracked R S '

Palisades Nuclear Plant B3.8.1-11 I "'Revised 0}102/2004-
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ACTIONS
(continued)

C.2

According to the recommendations of RG 1.93 (Ref. 2), 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 accomplish a safe shutdown and to
mitigate the effects of an 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.

With both of the required offsite cwcunts moperable sufficient onsite AC

' sources are available fo maintain the plant’in a safe shutdown ¢ordition

in the event of a DBA or transient. In fact, a simultaneous loss of offsite
AC sources, a LOCA, and a worst-case single failure 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.

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.

D1andD2

Pursuant to’ LCO 3.0.6, the Dtstnbutton 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 any train, the Conditions and Required Actions for

LCO 3.8.9, “Distribution Systems - Operating,” must be immediately
entered. This allows Condition D to provide the requirements for the

* loss of one offsite circuit and one DG without regard to whether a train -
is de-energized. LCO 3.8.9 prov1des the appropnate restrictions for a

de- energlzed train. -

In Condmon D, individual redundancy is lost in both the offsite electrical
power system and the onsite AC electrical power system. 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.

According to the recommendations of RG 1.93 (Ref. 2), operation may
continue in Condition D for a period that should not exceed 12 hours.

Palisades Nuclear Plant
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(continued) , - ~ -

~ Thus, with an assumed loss of offsite electrical power, no AC source
would be available to power the minimum required ESF functions.

- Since the offsite electrical power systern 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 an

- inadvertent generator trip could also result in a total loss of offsite AC

... power, however, 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 mrnrmrze the risk assocrated with

thls level of degradatron :

IR Ve Accordmg to the recommendatrons of RG 1.93 (Ref 2), wrth both DGs
- lnoperable operatron may continue for a penod that should not exceed
2 hours . . ,

S A F1andF2 S |
lf the rnoperable AC power sources cannot be restored to OPERABLE
status within the required Completron Time, the plant must be brought
to an operating condition 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 expenence ‘to reach the required plant
. conditions from full power conditions in an orderly manner and without -
challengrng plant systems :

Cw
Tatiien,

- Poeon . . .
o G1 R P | . '-;
Tt . .. _h‘- 4‘ , . - I

Condrtron G corresponds to a Ievel of degradatlon in which all _

S *- 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
Justrf ied for continued operation. The unitis requnred by LCO 3.0.3 to
commence a controlled shutdown o

SN e

With both DGs lnopera‘ble; there are no remaining standby AC sources. -

Palisades Nuclear Plant B 3.8.1-13 - S . Revised (‘).7102/2004_.
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SURVEILLANCE
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. 4).
Periodic component tests are supplemented by extensive functional
tests during refueling outages (under'simulated accident conditions).
The SRs for demonstrating the OPERABILITY.of the DGs arein .
accordance with the recommendatlons of RG 1. 9 (Ref. 5) and RG 1.137
(Ref. 6).

Where the SRs discussed herein specify voltage and frequency
tolerances for the DGs operated in the "Unit" mode, the following is
applicable. The minimum steady state output voltage of 2280 V is 95%

" of the nominal 2400 V genérator rating. This vallie is above the'sétting

of the primary undervoltage relays (127-1 and 127-2) and above the
minimum analyzed acceptable bus voltage. It also allows for voltage
drops to motors and other equipment down through the 120 V level.
The specified maximum steady state output voltage of 2520 V is 105%
of the nominal generator rating of 2400 V. Itis below the maximum
voltage rating of the safeguards motors, 2530 V. The specified
minimum and maximum frequencies of the DG are 59.5 Hz and

61.2 Hz, respectively.  The minimum'value assures that ESF pumps
provide sufficient flow to meet the accident analyses. The maximum
value is equal to 102% of the 60 Hz nominal frequency and is derived
from the recommendations given in RG 1.9 (Ref. 5).

- Higher maximum tolerances are specified for final steady state voltage

and frequency following a loss of load test, because that test must be
performed with the DG controls in the "Parallel" mode. Since "Parallel"
mode operation introduces both voltage and speed droop, the DG fi nal
conditions wull not return to the nominal "Unlt" mode settings..

SR 3811

This SR assures that the requnred offs»te cnrcunts are OPERABLE. Each

offsite circuit must be energized from associated switchyard bus

through its dlsconnect switch to be OPERABLE

Since each required offsite cwcmt transformer has only one possible
source of power, the associated switchyard bus, and since loss of
voltage to either the switchyard bus or the transformer is alarmed in the
control room, correct alignment and voltage may be verified by the
absence of these alarms.

Palisades Nuclear Plant ‘ B 3.8.1-14 Revised 07/02/2004
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BASES '

SURVEILLANCE SR 3.8.1.1 (contrnued)
REQUIREMENTS
S ’ The 7 day Frequency is adequate because dlsconnect swrtch posrtlons
cannot change without operator action and because their status is
_dlsplayed in the control room. :

o ’SR3812

This SR helps to ensure the avallabrllty of the standby electrical power
" .. supply to mitigate DBAs and transrents and to malntaln the plantin a
safe shutdown condltron :

[]
A em g N

T The mcnthly test startlng of the DG provrdes assurance that the DG
would start and be ready for loading in the time period assumed in the
safety analyses. The monthly test, however does not, and is not
intended to, test all portions of the circuitry necessary for automatic
starting and loading. The operation of the bus undervoltage relays and
their auxiliary relays which initiate DG starting, the control relay, which |
initiates DG breaker closure, and the DG breaker closure itself are not
‘verified by this test. Verification of automatrc operation of these

" ‘components requires de-energizing the associated 2400 V bus and
- cannot be done during plant operatron For this test, the 10-second |
- -timing is started when the DG receives a start srgnal and ends when
" the DG voltage sensing relays actuate. - For the purposes of SR 3.8.1.2,
. the DGs are manually started from standby conditions. Standby
conditions for a DG.mean the diesel engine is not running, its coolant
“and oil temperatures are being marntarned consistent with manufacturer
4 ?recommendatrons and 220 mrnutes have elapsed since the last DG air
-roll L e T R .
»Three relays sense the termmal voltage on each DG These relays, in
" "conjunction with a load shedding relay actuated by bus undervoltage,
- initiate automatic closing of the DG breaker. Dunng monthly testing, the
FENE ‘actuatron of the three voltage sensing: relays is used as the timing pornt
SR (o) determme when the DG is ready for loadrng

- " The 31-day Frequency for performance of SR 3 8. 1 .2 agrees wrth the |
RERRES ongmal lrcensmg basns for the Pahsades plant

et , - A
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SURVEILLANCE
REQUIREMENTS
(continued) ‘

SR 3.8.1.3

This Surveillance verifies that the DGs- are capable of synchronizing
with the offsite electrical system and accepting loads greater than or
equalto the equivalent of the maximum expected accident loads for at
least 15 minutes. A minimum total run time of 60 minutes is required to
stabilize engine temperatures. :

During the perlod when the DG is paralleled to the grid, it must be
considered inoperable. This is because there are no prowswns to
automatically shift the DG controls from parallel mode to unit mode.

. Additionally, when paralleled, there are certain conditions where the .

protection . schemes may not prevent DG overloading’ and subsequent
breaker trip and lockout.

The 31-day Frequency for-this Surveillance is consistent with the
original Palisades licensing basis.

The SR is modified by three Notes. Note 1 states that momentary
transients outside the required band do not invalidate this test. This is
to assure that a minor change.in grid conditions and the resultant
change in DG load, or a similar event, does not result in a surveillance
being unnecessarily repeated. Note 2 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 circuit or grid

perturbations. Note 3 stipulates a prerequisite requirement for
performance of this-SR. A successful DG start must precede this testto .

-credit satisfactory performance.

SR 3.8.1.4

This SR provides. verification that the level of fuel oil in the day tankis at
‘or above the level at which fuel oil is automatlcally added. The
‘specified level is adequate for a minimum of 15 hours of DG operation

atfullload S S o
n

' The 31-day Frequency is. adequate to assure that a sufficient supply of

fuel oil is available, since low-level alarms are provided and plant
operators would be aware of any uses of the DG during this period.

Palisades Nuclear Plant
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| Y ' . B38.1
BASES ! : :
SURVEILLANCE SR 3.8.1.5 o
REQUIREMENTS
(continued) - - Each DG is provided with an engine overspeed trip to prevent damage '

e it An acceptable method is. to paralle| the DG wuth the,grid and load the___

to the engine. The loss of a large load could cause diesel englne

‘overspeed, which, if excessive, might result in atrip of the engine. This’

Surveillance demonstrates the DG load response charéacteristics and
capability to reject the largest single load without exceedmg

- predetermlned voltage and frequency and while maintaining a specified
.“margin to the overspeed trip. This Surveillance may be .accomphshed
.+ with the DGin the "Parallel" mode

o DG to a load equal to-or greater than its single largest post-accident .

load. The DG breaker is tripped while its voltage and frequency (or

sspeed) are being recorded. The time, voltage, and frequency
" tolerances specified in this SR are denved from the recommendatlons

of RG 1.9, Revision 3 (Ref. 5). -

"RG1.9 (Ref ‘B) recommends that the increase in dlesel speed during
“the transient does not exceed 75% of the difference .

between synchronous speed and the overspeed trip [setpoint, or

' 15% above synchronous 'speed, whichever is lower. The Palisades

DGs have a synchronous speed of 900 rpm and an overspeed trip

_ “setting'range of 1060 to 1105 rpm. Therefore ihe maximum acceptable
) translent frequency for this SR i is 68 Hz .

1.

' 'The minimum steady state voltage is specnf ied to provide adequate

margin for the swrtchgear and forboth the 2400 and 480 V safeguards

* .. motors; the maximum steady state voltage i is 2400 +10% V as
: recommended by RG 1.9 (Ref. 5). ¢ -

A : 'The mmlmum acceptable frequency is specrf ed 1o assure that the
, safeguards pumps powered from the DG would supply adequate flow to
" ‘meet the safety-analyses. The maximum acceptable steady state

frequency is slightly higher than the +2% (61.2 Hz) recommended by

. RG 1.9 (Ref. 5) because the test must be. performed with the DG

- controls in the Parallél mode.. The increased frequency allowance of

C- 0.3 Hzis based 6n the expected speed differential associated with
sperformance of the test while in the "Parallel" mode

' The 18 month survelllance Frequency ls oonsustent with the

recommendation of RG 1.9 (Ref. 5).

Palisades Nuclear Plant B38Ad7.
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B 3.8.1
BASES
SURVEILLANCE SR 3.8.1.6
REQUIREMENTS . -
(continued) 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 and generator load response under a complete loss of load.
These acceptance criteria provide DG damage protection. The 4000 V
limitation is based on generator rating of 2400/4160V and the ratings of
those components (connecting cables and switchgear) that would |
expenence the voltage transient. While the DG is not expected to

. experience this transient during an event and continue to be available,

this response ensures that the DG'is not degraded for future’ * ™ " ™
application, including re- connechon 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, yet still provide
adequate testing margin between the specified power factor limit and
the DG design power factor limit of 0.8, testing must be performed using
a power factor < 0.9. This is consistent with RG 1.9 (Ref. 5).

The 18-month Frequency is consistent with the recommendation of |
RG 1.9 (Ref. 5) and i is mtended to be consistent with expected fuel
cycle Iengths

SR 3.8.1.7

As recommended by RG 1.9 (Ref. 5) 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 sheddlng of the nonessential loads and
. re- energnzmg of the emergency buses and respectlve loads from the
' DG. , . .

The requirement to energize permanently connected loads is met when

the DG breaker closes, energizing its associated 2400 V bus.

Permanently connected loads are those that are not disconnected from |
- the bus by load shedding relays. They are energized when the DG

breaker closes. Itis not necessary to monitor each permanently

connected load.

Palisades Nuclear Plant B 3.8.1-18 Revised 07/02/2004
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SR 3.8.1.7 (continued)

Sy

" The DG auto-start and breaker closure time of 10 seconds IS denved

" from requirements of the accndent analysis to respond to a design basus

R energlzed refers to those loads that are actuated by the Normal

- large break LOCA. For this test, the 10-second timing is started when * |
the DG receives a start signal, and ends when the DG breaker closes.

The safety analyses assume 11 seconds from the loss of power until

the bus is re*energlzed SR

The requuement to venfy that auto- connected shutdown Ioads are

.-Shutdown Sequencer. .Each load should be started to assure that the_
DG is capable of accelerating these loads at the intervals programmed
for the Normal Shutdown Sequence. The sequenced pumps may be

. - . operating on recirculation flow.

The requirements to maintain steady state voltage and frequency apply
. to the "steady state" period after all sequenced loads have been
started. - This period need only be long enough to achneve and measure
steady voltage and frequency : o '

" The Survelllance should be contmued fora mmlmum of 5 minutes in
.order to demonstrate that all starting transients have decayed and
:.stability has been achleved The requ:rement to supply permanently
connected loads for > 5 mnnutes ‘refers to the duration of the DG .
connection to the associated safeguards bus. Itis not intended to
require that sequenced loads be operated throughout the 5-minute
penod Itis not necessary to monltor each permanently connected
load S S

-The requnrement to venfy the connectlon and supply of permanently and -

.k
X

,:‘

- automatically connected Ioads is intended to deman trate the' DG

-loading logic. Th|s testmg may be accompllshed in any series of
~sequential, overlappmg, or total steps so that the reqwred connectlon
and Ioadmg sequence is vent‘ ed. SR

The Frequency of 18 months is conS|stent wnth the recommendations of
RG 1.9 (Ref. 5)

Thrs SR.is modlf ed by a Note The reason for the Note is that
performmg the Surveillance would remove a requ:red offsite circuit from
service, perturb the electrical distribution system, and challenge safety
systems.

Palisade—sv‘Nuclear Plant
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SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.8.1.8

RG 1.9 (Ref. 5) recommends 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, > 120 minutes of which is at a load
above its analyzed peak accident loading and the remainder of the time
at a load equivalent to the continuous duty rating of the DG. SR 3.8.1.8
only requires > 100 minutes at a load above the DG analyzed peak
accident loading. The 100 minutes required by the SR satisfies the
intent of the recommendations of the RG, but allows some tolerance
between the time requirement and the DG rating. Without this

~ tolerance, the load would have to be reduced at precisely 2 hours to

satisfy the SR withouf exceeding th’é"ﬁiahﬂf'aﬁthrér’s rating of tie DG~

The DG starts for this Surveillance can be performed either from
standby or hot conditions. :

In order to ensure that the DG is tested under load conditions that are
as close to design conditions as possible, yet still provide adequate
testing margin between the specified power factor limit and the DG
design power factor limit of 0.8, testing must be performed using a
power factor of < 0.9. The load band is provided to avoid routine
overloading of the DG. Routine overloading may result in more frequent
inspections in accordance with vendor recommendations in order to
maintain DG OPERABILITY. -

In addition, a Note to the SR states that momentary transients outside
the required band do not invalidate this test. This is to assure that a
minor change in grid conditions and the resultant change in DG load, or
a similar event, does not result in a surveillance being unnecessarily
repeated.

During the period when the DG is paralleled to the grid, it must be
considered inoperable. This is because there are no provisions to
automatically shift the DG controls from parallel mode to unit mode.
Additionally, when paralleled, there are certain conditions where the
protection schemes may not prevent DG overloading and subsequent
breaker trip and lockout.

The 18-month Frequency is consistent with the recommendations of
RG 1.9 (Ref. 5).

Palisades Nuclear Plant
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B 3.8.1
BASES . . :
SURVEILLANCE SR 3.8.1.9 .
REQUIREMENTS - '
. As recommended by RG 1.9 (Ref. 5), this Survelllance ensures that the *

(continued)

-, .

- manual synchronlzatlon 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. The test is perfofmed while the

- DG is supplying its associated 2400 V- bus, but not necessarily carrying -
-, the sequenced accident loads. The DG is considered to be in ready to

. 'load status when the DG is at rated speed and voltage the output

-breaker is open, the automatic load sequencer is reset, and the DG
controls are retumed to "Umt " '

Dunng the penod wheh the DG.lS oaralleled to the gnd |tmustbe U
.considered inoperable. This is because there are no provisions to

; automatrcally shift the DG controls from parallel mode to unit mode.

Additionally, when paralleled, there are certain conditions where the

- -protection schemes may not prevent DG overloading and subsequent

breaker trip and lockout

The Frequency of 18 months |s conS|stent W|th the recommendatrons of
RG1.9 (Ref 5) : : -
This SR is modlﬁed by a Note The reason forthe Note is that

" performing the Sutveillance would remove a required offsite circuit from

~. service, perturb the electrical dlstnbutlon system and challenge safety
o systems

e [
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: B 3.8.1
BASES
SURVEILLANCE SR 3.8.1.10
REQUIREMENTS
(continued) If power is lost to bus 1C or 1D, Ioads are sequentually connected to the

bus by the automatic load sequencer: The sequencing logic controls
the permissive and starting signals to'motor breakers to prevent
overloading of the DGs by concurrent motor starting currents. The

v 0.3-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 ensures that safety analysis assumptions regarding ESF
equipment time delays are met. Logic Drawing E-17 Sheet 4 (Ref. 7)
provides a summary of the automatic loading of safety related buses.
The Frequency of 18 months is consistent with the recommendations of
RG 1.9 (Ref. 5), takes into consideration plant 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
performmg the Surveillance would remove a required offsite circuit from
service, perturb the electrical dlstrlbutlon system, and challenge safety
systems.

SR 3.8.1.11

~Inthe event of a DBA commdent with a loss of offsite power, the DGs
are required to supply the necessary power to ESF systems so that the
fuel, PCS, and containment desngn limits are not exceeded

- The requirement to energlze permanently connected loads is met when
the DG breaker closes, energizing its associated 2400 V bus.
. Permanently, connected loads are those that are not disconnected from |
. the bus by load sheddlng relays They are energized when the DG
breaker closes. It is not necessary to monitor each permanently
connected load. The DG auto-start and breaker closure time of
10 seconds is derived from requirements of the accident analysis to
respond to a desngn basis large break LOCA. For this test, the
10-second timing is started when'the DG receives a start signal, and |
ends when the DG breaker closes. The safety analyses assume
11 seconds from the loss of power until the bus is re-energized.
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SURVEILLANCE

REQUIREMENTS .

SR 3.8.1.11 (continued) o

In addition, a Note to the SR states that momentary transients outside .
. the required band do not invalidate this test. This is to assure that a .
minor change in grid conditions and the resultant change in DG load, or *

a similar event, does not result ina surverllance berng uhnecessarily
repeated. ' :

The requrrement to verify that auto-connected shutdown loads, are
energrzed refers to those loads that are actuated by the DBA
Sequencer. Each load should be started to assure that the DG is

-~ capable of acceleratmg these loads.at.the intervals.programmed for the. .

DBA Sequence. -Since'the containment spray pumps do.not actuate on

.. 8IS generated by Pressure Low Pressure, the test should be performed
‘'such that spray pump starting by the seéquencer is also verified along

with the other SIS loads. The sequenced pumps may be operating on
recirculation flow or in other testing modes. The requirements to
maintain steady state voltage and frequency apply to the "steady state"

. period after all sequenced loads:have been started. This period need

only be long enough to achleve and measure steady voltage and’
frequency.

The Surveillance should be continued for a minimum of 5§ minutes in
order to demonstrate that all starting fransients have decayed and

. stablhty has been achieved. The requirement- to supply permanently

connected loads for =5 mmutes ‘refers to the duration of the DG
connection to the associated 2400 V bus. It is not intended to require

- that sequenced loads be operated throughout the 5-minute period. Itis
- . not necessary to monltor each permanently connected load. '

. _A‘The Frequency of 18 months takes into consrderatnon plant condmons
.. .- required to perform the Stirveillance and is intended tp be consistent
g .. with an expected fuel cycle Iength of 18 months -

: _...‘ThlS SRis modlﬁed by a Note The reason for the Note is that
. performlng the Survelllance would remove a required offsife circuit from

.. service, perturb the electncal distribution system and challenge safety
systems
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