Docket No. 50-255 April 29, 1976

Consumers Power Company
ATTN: R. B. Sewell
Nuclear Licemsing Administrator
212 West Michigan Avenue
Jackson, Michigan 49201

Gentlemen:

The Commission has issued the enclosed Amendment No. 21 to Provisional
Operating License No. DPR-20 for the Palisades Plant. The amendment
consists of changes to the Technical Specifications, and is in response
to your requests dated July ¢, 1975, and January 30 and April 5, 1976,
as supplemented and amended.

This amendment (1) revises provisions in the Technical Specifications
related to the replacement of fuel assemblies in the Palisades core with
fuel assemblies of a different design, constituting refueling of the core
for operation with Cycle 2 at power levels up to 2200 MWt (100% power),
(2) incorporates operating limits in the Technical Specifications based
on an evaluation of ECCS performance calculated in accordance with an
acceptable evaluation model that conforms to the requirements of the
Commission's regulations in 10 CFR Section 50.46, (3) modifies various
limits established in accordance with the Commission’s Interim Acceptance
Criteria, and (4) terminates the further restrictions imposed by the
Commission's December 27, 1974 Order for Modification of License, and
imposes instead limitations established in accordance with the Commission's
Acceptance Criteria for Emergency Core Cooling Systems for Light Water
Nuclear Power Reactors, 10 CFR Section 50.46.

Copies of the Safety Evaluation and the Federal Register Notice are
also enclosed.

Sincerely,

Robert A. Purple, Chief

Operating Reactors Branch #1
Division of Operating Reactors

Enclosures: See next page
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Consumers Power Company

cc w/enclosures:

M. I. Miller, Esquire
Isham, Lincoln § Beale
Suite 4200

One First National Plaza
Chicago, Illinois 60670

J. L. Bacon, Esquire

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Paul A. Perry, Secretary
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Kalamazoo Public Library
315 South Rose Street

Kalamazoo, Michigan 43006

Mr. Jerry Sarno
Township Supervisor
Cevert County

Route 1, Box 10

Van Buren County, Michigan 49043

Myron M. Cherry, Esquire
Suite 4501

One IBM Plaza

Chicago, Illinois 60611

cc w/enclosures and incoming:

Mr. John D. Beck (2 cys)

Division of Intergovernmental

Relations

Executive Office of the Governor
Lewis Cass Building, 2nd Floor

Lansing, Michigan 48913

April 29, 1976
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CONSUMERS POWER COMPANY

DOCKET NO. 50-255

. PALISADES PLANT

AMENDMENT TO PROVISIONAL OPERATING LICENSE

Amendment No. 21
License No. DPR-20

Nuclear Regulatory Commission (the Commission) has found that:

The -applications for amendment by Consumers Power Company (the
licensee) dated July 9, 1975, and January 30 and April 5, 1976,
as supplemented and amended, comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and regulations set forth in
10 CFR Chapter I;

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and

An environmental statement or negative declaration need not be
prepared in connection with the issuance of this amendment.

Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment.



t

3. This license amendment is effective as o6f the date of its issuance.

n

FOR THE NUCLEAR REGULATORY COMMISSION

-
/< CM/ f) én%.

Karl R. Goller, Assistant Director
for Operating Reactors
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 29, 1976
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ATTACHMENT TO LICENSE AVENDMENT NO.

FACILITY OPERATING LICENSE NO. DPR-20

DOCKET NO. 50-2533

Revise Appendix A as follows:

Remove the following pages and replace with identically numbered revised

pages:

ii¢
iii
2-5
3.1
3-1a
3-3

Add the following new pages:

3-2%a
- 3-66a
3-84
3-85

- 3-29

3-33, 3-59, 3-60, 3-62, 3-63
3-65 %
3-66, 4-9 <
5-3

6-26

3-86
3-87
4-70

Remove Fig. 2-4 (page following page 2-13). No replacement.

Revise Appendices B and C as follows:

Remove entire contents of both appendices including title pages.
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e-pump combinationas, For
psia for nominal operating pressures less
sures 1900 psia and greater,
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the conduct of reactor internals noise

-oow..




- 3.1.1

PRTVARY COSTANT SYSTR

LDOTING CONDITIOY TOR OPERATICH

Applicebhility

Applies to the operable status of the prizary coolant systenm.
Objective | | . o

To speéiry certain ccaditicns of the prirzary coslant systen vhick
must be met to mecsure safe reactor operation. '
Specifications '

Oparzble Ccczonents

&. At least one pricary coolant pump or one shutdown cooling puzmp
shall be in operstion wheznever a change i being made in the

boron councentretion cf the pricary coolant.

.b. Four primary coolant pumps shall be in operation whenever the reactor

is operated continually above 5% of rated power (exception to this

specification is permitted as described in Table 2.3.1, Item 1).
¢. The minimum flow for various power levels shall be as shown in

Table 2.3.1. The measure& 'Four Primary Coolant Pumps Operating'

reactor coolant vessel flow (as determined by reactor ccolant

purps differential pressure and pump pérformance curves) shall

be 124.0 x 10% 1b/h or greater, when corrected to 532°F.

In the event the measured flow is less than that required abhove,
the limits specified in 3.19.1 shall be reduced by 2% for each 1%

of reactor flow deficiency.

~ Continucus operation at power shall be limited to four pump opera-
tion. Following loss of a pump, thermal power shall be reduced as
specified in Table 2.3.1 and appfopriate corrective action imple-
mented.  With one or more pumpé,out of service, return the pumps
to service (return tc four pump operation) or be in-hot standby
(or below) within 24 hours. Start-up (above hot standby) with less

than four pumps is not permitted.
d. Both steaa generators shall e capeble of perforcing their fzas
trensfer funstion whenever the aversge tecperaturs cf ths prizery
o S :
coolant 13 etove 325 °F.
€. Maximum prizury systea pressure Cifferentials shall nct exceed
the following:

- o
— — . -

(1) Mexicuz stee= gonerator operating transient differ-

ential of 1530 pei.

3-1 - sAmendment No. 21 -
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. 3.1 PRIMARY COOuL..T SYSTEi (Contd) | —

(2) Hydrostatic tests shall be conducted in accordance with aﬁnlicable
paragraphs of Sectlon XI ASME Boiler § Pressure Vessel Code (1974).
Such tests shall be conducted with sufficient pressure on the
secondary side of the steam generators to restrict primary to .
secondary pressure differential to a maximum of 1380 psi. Maximum
kﬁ'hydrostatlc test pressure shall not exceed 1.1 Po plus 50 psi where

Po is nominal operating pressure.

(3) Primary side leak teéts shall be cnnductea at normal operating
pressurse. The temperature shall be consistent with applicable
fracture toughness criteria for ferritic materizls and shall be
selected such that the differential pressure across the steam
gcnerétor tubes is not greater than 1380 psi.

(4) Maxinmunm secondary hydrostatic test pressure shall not

exceed 1250 psfa. A minirum temperature of 100°F is

.Tequired. Only 10 cycles are peraitted.

(5) Maximum secondary leak test pressure shall not exceed
_ 10 psia. A minimum temvératﬁre of 100°F is rtequired.
(6) 14 perforning the tests dcazified {a 3.1.1.e(4) and
3.1.1.e(5), above, the secondary pressure shall nct
exceed the prizary pressure by mere than 350 psi.
f. Nominal primary system operating pressure shall be 1800 psia.
g. The reactor coolant temperature at the inlet to the reactor

vessel shall be no greater than 525°F (indicated) during steady

state operation above 80% of rated power.

3-1a .
Amendment “No. 21



“-31  PRIMARY COOLANT SYSTEM (Contd)

'ﬁo paximm steam generator cpemting transient dj;fferentiél pres- "
. sure is expected to occur during a loss of load transient. The ,
- 1oss of load accident, initiated at a nominal reactor coolant sys- -
- tem pressure of 2100 psia and a nominal’ Iugh pressun.zer pressure

trip of 2400 p51a is analyzed in Section 14. 12 of the FSAR. Results
of this analysis indicate that the maximm steam generator differ- _
ential pressure is 1530 psi (assumng that reactor control is in the -
sutormatic mode, and that steam dump, by'pass and pressurizer relief
valves function). This pressure dj fferential is approx:.mately 11%
greater than that allowed during normal operation, so that substan-
tial safety margin exists between this pressure differential and

the pressure differential required for tube Tupture.

Secondary side hydrostatic and leak testing requiremefts are con-
sistent with ASMEZ BPV Sectioa XI (1971). The differential nain-

tains stresses in the steam generator tube walls within code allowable

stresses.

The minimum temperature of 10N°F for. pressurizing the steam generator

secondar}r side is set by the NDTT of the manway cover of +40°F.

The ECCS analysis has been conducted at a vessel flow of 1214 .0 x 106
1b/h, and the primary system flow areas and loss coefficients used in
the arnalysis were forced to agree with this flow. The DNB analysis
(assuming 1227 margin to overncwer) bas also been performed at this.
flow with a 3% uncer rtainty. The ECCS lJ.m.ts associated with this

flow rate, which may be more restrictive than the DIB limits, are
specified in Section 3.19.1. |

In the event the measured flow is less than the requlred low, a de-
crease in allowable thermal limits is required. This decrease in
thermal linmits, at twice the percentage by which flow is decreased,
conservatively maintains the power to flow ratio and Provides adequate
margin for transients and acecidents.

References
(1) FsAR, Sectifons 6.1.2.2, 13.3.2. _
(2) FSAR, Section 4.3.7. . Amendmént No., 21



3.3.1

N

EMERGELNCY f‘ﬁ‘?“ CCOLING SYSTZM

Agplicabi1i¥/ —

Applies to the operating status of the emergency core ccoling system.

ObJjective
To assure operability of equipment required to remove decay heat from

the core in either emergency or normal shutdown situationms.

Specifications

Safety Injection and Shutdown Cooling Systems

The reactor shzll not be made critical, except for low-temperature

physics tests, unless all of the following conditions are met:

a.

The SIRW tank contains not less than 250,000 gallons of water with

& boron concentration of at least 1720 ppm at a temperature not

less than L0°F.

All four safety injection tanks ere operable and pressurized to at
lesst 200 psig with a tank liquid level of at least 186 inches (55.5%)
and & meximum level of 198 inches (59%) with & boron éoncentration
of at least 1720 pra. |

Cne low-pressure safety injection pump is operable on each bus.

One high-pressure safsty injection puzp is operable on each bus.

Both shutdcwn heat exchangers and both component ccoling heat
exchangers are cperable,

Piping and valves shzll be operable to provide two flow paths from
the .SIRV tank to the prizmary coolant system. ' |

All valves, piping end interlocks associated with th° ebove components

and réquired to function during accident conditions are cperable.

The Low Pressure Safety Injection Flow Control Valve CV-3006
shall be opened and disabled (by isolating the air supply) to
prevent spurious closure.

The Safety Injection bottle motor-operated isolation valves
shall be opened with the electric power supply to the valve
motor disconnected.

The Safety Injection miniflow valves CV-3027 and 3056 shall be

open with HS-3027 and 3056 positioned to maintain them open.

3-29 * Amendment No. 21



EMERGENCY CORE COOLING SYSTEM (Contd)

Dufing power operation, the reguirements of 3.3.1 may'be modified to
allow one of the following conditions to be true at any one time. If

"~ the system is not restored to meet -the requirexments of 3.3.1 within

the time period specffied below, the reactor shall be placed in a
hot shutdown condition within 12 hours. If the requirements of 3.3.1
are not met within an additional 48 hours, the reactor shall be placed

in & cold shutdown ccndition within 2% hours.

‘a. One safety injection tank may be inoperable for a period-of no

more than one hour.

b. One low-pressure safety injection pump may be inoperable pro-

vided the pump '1s restcred to cperable status within 24 hours.

Amendment No. 21



33

EMERGENCY CORE COOLTYG SYSTEM (Contd) o

that 25% of their combined discharge rate 1s lost from the primary
coolant system out the break. The transient hot spot fuel clad
temperatures for the break sizes considered are shown on FSAR
Flgures 14.17.9 to 14.17.13. These demonstrate that the maximum
fuel clad temperatures that could occur over the bresk size spec-
trum are well below the melting temperature of zirconigm (3300°F).

Malfunction of the Low Pressure Safety Injection Flow control vélve
could defeat the Low Pressure Iﬁjection feature of the ECCS; there-
fore, it is disabled in the 'open' mode (by isolating the air supply)
during plant operation. This action assures that it will not block
flow during Safety Injection. |

The inadvertent closing of any one of the Safety Injection botile
isolation valves in conjunction with a LOCA has not been 2nalyzed.
TS provide assurance that this will not occur, these valves are
electrically locked open by a key switch in the control rooz. In
addition, prior to critical the valves are checked open, and then
the 480 volt breakers at MCC 9 are opened. Thus, a failure of a

breaker and a switch are required for any of the valves to close.

References

(1) FSAR, Section 9.10,3,
(2) FSAR, Section 6.1.

- 3-33 Amendment No. 21,
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3.10.3

3.10.4

CONTROL ROD A Dovvw DISTRIEUTICN LIMITS (Comcd)

Powver Distritution Limits

&. If the quadrant to core average power tilt exceeds 15 except‘
for physics tests, then:
(1) The hot channel factors shall promptly be demonstrated to
be less than design values FN = 3.62 FN = 1,94 or,

(2) Immediate action shall be initiated to reduce reactor pover

to 75% or less of rated power. S
b. If the power in a quadrant exceeds core average by 10% for a

period of 24 hours or if the power in a quadrant exceeds core
average by"ZO% at any time, immediate action shall be initiated
to reduce reactor power below 50% until the situaticn is remedied.

¢. If the power in a quadrant exceeds the core average by 15%, and
if the hot channel factors cannot be demonstrated promptly to be
within design limits, then the overpower trip set pocint shall be
reduced to 80% and the thermal margin low-pressure trip set point
(Pirip) shall be increased by 400 psi.

d. If the power in aquadrant exceeds core average by 5% for a period
of 30 days, immediate action shall be initiated to reduce reactor

power to 75% or less of rated power.

e. If the ratio of the power in the upper half to the lower half
of the core is not within the range of 0.5 to 1.8 as indicated
by the in-core and out-of-core detectors, then immediate action
shall be taken to reduce the power below 75% of rated power

until the situation is remedied.

f. The part-length control rods will be completely withdrawn from

the core (except for rod exercises and physics tests).

(1)
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Misaligned or Incterabl

a. A control rod or a part-length rod is considered misaligned if
it is out of positicn from the remxainder of the bank by more than
8 inches. |

b. A control rod is considered inoperable if it cannot be mov§d by
its operator or if it cannot be tripped. A part-length rod is
considered inoperaﬁle if it is not fully withdrawn from the core
and cannot Be moved by its operator. If more than one control rod
or part-length rod becomes misaligned or inoperable, the reactor

shall be piaced in the hot shutdown corditiorn witain 12 hours.

3 59 Amendment No. 21
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS (Contd) ‘
' ¢. If a control rod or a part-length rod is misaligned, hot channel

factors must promptly be shown to be within design limits or re-
actor power shall be reduced to 75% or less of rated power within
2 hours. In addition, shutdown margin and individual rod worth
‘1imits must be met. Individual rod worth calculations will con=-
gilder the effects of xenon redistribution and reduced fuel burnup
_in the region of the misaligned control rod or part-length red.

3.10.5 Regulating Group Insertion Linits

&. To implement the limits on shutdown margin, individual rod worth
and hot channel factors, the limits on control rod regulating
group insertion shall be established as shown on Figure 3-6.
These limits may be revised during fuel cycle life based on
physics calculations and physics data obtained during plant
start-up and subsequent operation.

b. The sequence of withdrawal of the regulating groups shall e 1,
2, 3, b.

¢. An overlap of ccntrol btanks in excoss of 407 shall not be per-
mitted.

4., If the reactor is suberitical, the rod position aé which
criticélity could be achieved if the control rods were withdrawn
in norﬁal sequence shall not be lower than the insertion limit
for zero power shcwn on Figure 3-6.

3.10.6 Shutdown Red Limits

a. All shutdown rods shall be withdrewn btefore any regulating rods
are withdrawn.
b. The shutdown rods shall not be withdrewn until normal water
level is established in the pressurizsr.
¢. The shutdown rods shall not te inserted below their exercise
limit until all regulating rods azre inserted.
3.16.7 V'iow Power Physics Testing
Sections 2.10.1.a, 3.10.2.b, 3.10.4.b, 3.10.5 and 3.10.5 may be deviated

from during low power physicé testing and CRDM exercises if necessary to

perform a test but only for the time necessary to perform the test.

Amendmént No., 21
2-£0
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3.10

CONTROL ROD AND POWER DISTRIBUTION LIMITS (Contd)
value; core outlet thermocouples; and in-core detectors.(3) These
values will form the basis for the calculation of peaking factors.

Calibration of the out-of-core detectors will take into account the

local and total power distribution.
Studies have been performed to show that with this ratio (0 5 - 1.8),

total peaking factors are not exceeded. Tests will te performed
during start-up testing to verify this relationship.

The insertion of part—lengfﬁlfods into the core, except for rod exercises

or physics tests, is not permitted since it has been demonstrated on other
CE plants that that design power distribution envelopes can, under some
circumstances, be violated by using part-length rods. Further information
may justify their use. Part-length rod insertion is permitted for physics
tests, since resulting power distributions are closely monitored under

test conditions. Part length rod insertion for rod exercises (approximately
6'") is permitted since this amount of insertion has an insignificant

effect on power distribution.

For a control rod misali gned up to 8 inches frem the remainder of

the banks, hot channel factors will be well within design limits. If
& control rcd is misaligned by more than 8 inches, the maximum reactor
pover will be reduced so that hot channel factors, shutdown margin and
ejected rod worth limits are met. If in-core detectors are not avail-
able to measure power distribution and rod misalignments >8 inches
exist, then reactor power must not exceed TS% of rated power to insure
that hot c"lanne1 conditions are met.

For a "dropped" control rod during operation at high power, a turbine
runback will automatically decrease the maximum power to 70% of rated
power.(h) Continued operation with that rod fully inserted will only
be permitted if the hot channel factors, shutdown margin and ejected
rod worths are satisfied.

In the event a withdrawn control rod cannot be‘tripped, shutdown
margin requirements will be maintained by increasing the toron con-
centration by an amount equivalent in reactivity teo that contrel rod.
The deviations permitted by Spec. 3.10.7 are required in order that
the control rod worth values used in the reactor physiecs calculations,
the plant safety analysis, and the Technical Specifications can be
verified. These deviations will only be in effect for the time rer-
iod required for the test being cerformed. The testing interwal during

3-63
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3.11 IN-CORE INSTRUMENTATION

Applicebility o |
Applies to the cperability of the in-core instrumentation

gystem.

Objective _ _

To specify the functiopnal and operability requirements of
the in-core instrumentation  system.

Specificaticn

a. Sufficient in-core instrumentation shall be operable
whenever the reactor is 6perating at or above 50% rated
power ( 65%0of rated power if no dropped or misaligned
rods are present) in order to: (1) Assist in the cali-
bration of the out-of-core detectors, and (2) check
gross core power distribution. As a minimum, 5C% of
the incore detectors and not less than 10 individual
detectors.per quadrant, which shall include 2 detectors
at each of the four axial levels, shall be operable.

b. For power operation above 85%. of rated power, in-core detector
alarns generated d»y the data loggér shall be set, bazed
on the latest power distribution obtained, such that the
peak linear power does not exceed the limit specified in
Section 3.19. If four or more coincideat a2larms are re-
ceived, the valiidity of the alarms shall be irmediately
determined and, if valid, power shall be imzediately de-

. cressed below alarm set peint and a power distribution
mep ottained. If & power distributicn is zot obtaired
wvithin 2h‘ho4*sldf the alerm conditicns,-;oﬁer shall be
reduced to g54 of rated power.

¢. The in-core detector alarm set pcin®ts shall be esteb-
lished based on the latest power distributicn naps,
nornalized to the kW/ft limit defined in Section 3.19.

- d. Power. distributions shall be evaluated every week or
more often as reéﬁired by plant operaticns.

e. The data logger can be inoperable for two bhours. If st
the endibf two hours, it is not available, the power level
shall not exceed 85% of rated power.

Amendment No. 21
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f.. If the 'ata logger for the in-cores is t in operation for more

'than two hours and reactor pbwer is at or above 50% of rated power
(65% of rated power if no dropped or misaligned rods are present),

‘ readings shall be taken and logged on a minimum of 10 individual
~detectors per quadrant (to include at least 50% of’the total number
of detectors in a 10-hour period) at least each two hours thereafter
‘or the reactor power level shall be reduced to less than 50% of
rated power (65% of rated power if no dropped or misaligned rods are
present). If readings indicate a local power level equal to or

greater than the alarm setpoint, the action specified in 3.11.b shall
be taken. |
Bases

A:system of LS. in-core flux detector and thermocouple assemblies
end a data display, alarm and record functionshhaé‘been pro-
videdl(l)_ The.out-of-core nuclear instrumentation calibra-
tion includes:

a. Calibration (axial and azimuthal) of the split detectors
et initial reactor start-up and during the pcwer escala-
tion program. ,

ﬁ. A cohparison check with the in-core instruzmentation in
the event abnormal readings are observed on the out-of-
core detectors during operaticn.

¢. Calibration check during subsequent reactor stert-ups.

d. Confirm that readings from the out-of-core split detec-
tors are as expected and that the ratio of the top and
bottonm detector readings is acceptable.

Core power distributioa verification includes:

a. Measurement at initial reactor start-up to check that
power distribution is consisﬁedt with calculationé.

b. Subsequent checks during operation to inmsure that power
"distribution is consistent with calculations.

¢. Indication of povér distribution in the event that

abnormal situstions occur during reactor operation.

- If the data logger for the in-core readout is not in operation
for more than two hoﬁrs, power will be reduced to provide
margin between the actual peak linear heat generation rates and
the limit and the in-core readings will be manually collected
at the terminal blocks in the control room utilizing a suitable
signal detector. If this is not feasible with the manpower

available, the reactor power will be reduced further to
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minimize the probability of exceeding the peaking factors. The
R time interval of two hours and the minirmm of 10 detectors per .
quadrant are sufficient to maintain adequate surveillance of
“ ) tﬁe core power distribution to detect significant changes until
* the data logger is returned to service; .

' Reference - (1) FSAR, Section T.h.2.k.

3-66a :
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3.19 Linear Heat Gereration Rate Limit Associated.with LOCA COnszder-
ations

Applicability _
Applies to fuel linear heat generatxon rates. _

Objective . »
To delineate the requirements regardlng fuel linear heat genera-—
tion rates associated with a postulated Loss of Coclant Accident.

Specification

3.19.1 The linear heat generation rate with appropriate comsideration !

san v

of pormal flux peakirg, measuremﬂnt-calculat1ona1 uncertalntj,.
engineering factor,.increase ir linear heat rate due to axial
fuel densification, power meesurement uncertainty, and flux

peaking augmentation shall not exceed 14.19 KW/ft.

The measurement-calculational uncertaint} shall be 10%, the
engineering factor shall be 3%, the increase in linear heat
rate due to axial densification shall be 1.75% (as applied to
hot dimensions), the power measurement uncertainty shall be
2%, and the flux peaking augmentation factor shall be és given
in Figure 3-7 for uncollapsed fuel and Figure 3-8 for col-
lapsed fuel. Augmentation factors for pressurized densifica-

tion resistant ENC fuel and pressurized high density CE fuel
shall be 1.0. '

Bases

To maintain the integrity of thé fuel cladding under the condi-
tions of a postulated Loss of Coolant Accident (LOCA), the
Emergency Core Cooling Systems (ECCS) must satisfy certain
criteria set forth by the US Nuclear Regulatory Cqmmission in

+ Amy .
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::10 CFR 50.46(b). These criteria assure that wnder LOCA condi-

‘: tions the temperature and oxidation of the cladding will be

... controlled such that the uranium dioxide pellets will be main-
- tained in a coolable geometry. ‘These criteria are summarized L
below: . . _ﬁ; A}}_j}l,; ;._. : s :
1) The calculated maximm fuel element cladding'temperature
- shall not exceed 2200°F. e - _
{2’ The calculated total oxidation of fhe cladding shall novhere-
' exceed 0.17 times the total cladding thickness before oxida—
tion, including effects of cladding thinning.and rupture. )
3)"The calculated total amount of hydrogen generated from the
chemical reaction of the cladding with water or steam shall
- not exceed 0.0l times the hypothetical emount that would be
generated if all of the metal in the cladding cylinders sur-
rounding the fuel, excluding the cladding surroundirg the
Plenum voluze, were to react. ’ . -
4) Calculated changes in core geometry sheall be such that the
Core remains amenable to cocllng.
S) After eny calculated successful initizl operation of the =CCs,

- the calculated core temperature snall be maintained at an. ac-
ceptably low value and decey heat shall be reﬁoved for the
extended period of time required by the long—llved raaloac-
tivity rermaining in the corel” "

The computer codes which Dredlct cladding temne*ature and oxida-
tion under LOCA conditions must be epproved by the US Vuclear Regu-
latory Commission in accordance with Appendix K of 10 CFR 50. The re-
sults of these computer code calculations depend on ECCS performznce
characteristics and fuel design. Analyses performed with approved
codes and techniques for each fuel design type taking into consid-’
eration anticipated operating conditions will be kept on file at

the rlant and at the General Office. These analyses provide safety
1limits given in terms of allowable llnear heat generation rates in
kW/ft for each fuel design +ype.

Appropriate factors for measuremert-ceslculation uncertainty, engi-
neering factor and shortening of the fuel pellet stack are specifiea
to insure that linear heat generation rate limits are not excenced

during steady state operation.

2_8C ~ Amendment No, 21 -
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Table 4.1.2

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND TESTING OF
ENGINEERED SAFETY FEATURE INSTRUMENTATION CONTROLS (Cont'd)

) Surveillance
Channel Description Function Frequency ‘ Surveillance Method
15. Boric Acid Heat Trecing a. Check D a. Observe temperature recorders for
System “proper readings
16. Main Steam Isolation Valve a. Check S a. Compare four independent pressure.
+ Circults ~ 1indications. -
b, Test (3) ' R b. Signal to meter relay adjusted
' with teat device to verify MSIV
circuit logic. '
17. SIRW Tank Temperature a., Check M © a. Compare independent temperature
Indication and Alarms . readouts.
b. Calibrate R b. Known resistance applied to
indicating loop.
: ) : : S
18. Low Pressure Safety Injection a. Check P a. Observe valve is open with air
-~ Flow Control Valve CV-3006 supply isolated.
19, Safety Injection Bottle ~a. Check P a. Ensure each valve open by observing
Isolation Valves -« valve position indication and valve
itself, Then lock open breakers
(at MCC-9) and control power (key
switch in control room).
| (
20. Safety Injection miniflow valves . a. Check P a.. .Verify valves open and HS-3027 and

CvV-3027, 3056 3056 positioned to maintain them oOpen.
Notes: (1) Calibration of the sensors 1s performed during calidration of Item 5(b), Table L.1.1. ‘ '

(2) A1l monthly tests will be done on only one channel at a time to prevent protection system

actuation.

(3) Colibration of the sensors 1s performed during calibration of Item 7(b), Tahle L.l.1.
S - Eech Shift
D - Dally - N
M - Monthly
Q ~ Quarterly ,
R - Each Refueling Shutdovm, But Not to Exceed 16 Months
P - .

Prior to Fach Stert-up if Not Donc Previous Week




Primary System Flow Measurement
Applicebilits .

Applies to the measurement of pr:.ma.ry system flow rate with :t‘ou::

primary coolant pumps in operation.

- Objective - S

To provide assurance that the prmary s;s..ezn flow ra.te is eq_ual
to or above the flow rate req_ulred in 3. l 1(c). ‘
Sgeciflcatlo'z

After each rnfuelmv outage, or after plubgmg 10 or more steam

.'generator tubes, a primary system flow messurement shall be made

- with four primary coolant pumps in operation before ..he reactor

is made critical.

This surveillence program assures that the reactor coolant flow
is consistent with that assumed as the basis for Specification
3.1.1((:)..

4470 Amendment No. 21
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5.3

RUCLEAR STEAM SUPPLY SYST=M (NSSS) (Couta).

9.3.2 Reactor Core and Control
. Be

5.3.3

SQh
5.h.1

b.

C.

d.

The reactor core shall approximate a right circular cylinder with

132 inches. o
The reactor core shall consist of approximately h3,000 Zircaloy-4
clad fuel rods containing slightly enriched urznium in the form of

sintered U0, pellets. The Puel rods shall be grouped into 20k
assemblies. L : '

A core plug or plugs may be used to replace
one or more fuel assemblies subject to the ana1y51s of the resultlng

power distribution,

The fully ioaded core shall contain approximately 211,0C0 pounds UQ
and approximately 56,000 poundes of Zircaloy-4.

2

_ Poison may be piaced in the fﬁel bundles
for long-term reactivity control. - ' o , B
The core excess reactiv1ty shell be controlled by a combination of
boric acid chemical shim, cruciform control rods, and mechanically
fixed boron rods where required. Forty-five control rods shell be
distributed throughout the core.as shown in Figure 3-5 of the FSAR.

Four of these control rods may ccnsist of part-length absorbers.

Emergency Core Cooling System .

An emergency core cocling system shall be installed consisting of
various subsystems each with internal redundancy. These subsystems
shall include four safety injection tanks, three high-pressure ard two

low-pressure safety injection pumps, a safety injection and refueling

Yatérwstorgge tank, and interconnecting riping as shown in Section 6 of

the FSAR.
FUEL STORAGE

New Fuel Storage

a.

Unirradiated fuel bundles will ncrmelly be stored in the dry new
fuel storage rack with an effective multiplication factor of less

. ' Amendménf No. 21
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6.10

requircd below comzencing with the ¢

3.  Speeinl Reror.

p—‘

a. Special reports shall be sxh'ittod covering the activities {dentific?
below purstant to the requirements of the applicable referenced

specification: _ .
- ' , ’ Specification
' Arca Reference
Prestressing, Anchoruze, Liner | 4.5.4 90 Days After Completicen
and Penetration Tests 4.5.5 of the Test®
Primary.Systcm Surycil]ance - 4.3 Five Yoars
Evaluation and Revicw co- .

-

*/ test is considercd to be complete after all associated wmechanica
"chemical, etc., tests have been ceompleted.

b. Bimonthly status reports on the program to improve the reliability of the
paths to prevent post-LOCA boron precipitation shall be submitted to the
Division of Operating Reactors until completed.

c. The results of-the fuel surveillance program (CPCo'letters dated March 20

and April 8, 1976) shall be feported to NRC prior to the re-use of Cycle 2
fuel for Cycle 3.

RECORD RETENTION

retained shall be retained as
ctive date of Technical Specifi-
icient record retrieval shall be

(Records not previously required to b

H O

<
cation Change No. 20. A systen for ¢
{n effecct not later than June 1976. )

6.20.1 Tre folloﬁing records shall be reteined for at lcast five years:

&. Records end logs of facility operation covering tize 1nterval at
.each power level,

"b. »Records end logs of principed maintenance asctivities, inspections,

repair and replecement of principal items of egquipment related to
nueclear safety.

C. Reportable Occurrences.
d. Records of surveillance “c*iv*tles, inspections and callbratlons

required by these Technical Spcciflcutlons.

Ameﬁdmeﬁt No. 21
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Safety Evaluation
License Number DPR-20
Docket Number 50-255
Palisades Plant

Introduction

By letters dated July 9, 1975, and January 30 and April 5, 1976,

Consumers Power Company (the 1icénsee) requested changes in the
Technical Specifications appended to Provisional Operating
License No. DPR-20 for the Palisades Plant. The proposed

changes relate to the replacement of all fuel assemblies in

“the Palisades core with fuel_assemblies of a different design,

constituting refueling of the core for operation in Cycle Il
at power levels up to 2200 MWt (100% power). In addition,

the proposed changes include operating 1imits based on an

- evaluation of ECCS performance calculated in accordance with

an acceptable evaluation medel that conforms to the requirements
of the Commission's regulations in 10 CFR Section 50.46, as
required by the Commission's Order for Modi?ication of License

dated De;ember 27, 1974;.

“Discussion

The Palisades core consists of 204 fuel assemblies, each

having a 15 x 15 array of fuel rods. Control is provided by

-top-entry cruciform control blades (rather than rods), dissolved

boric acid in the primary coolant, and burnable poison rods

containing B,C and A1,0,. The Cycle II core is unusual for a

'
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reload in that it conta{ns-no previously exposed fuel. This
core utilizes a three batch, two-zone configuration with 68 high-
,enrichment.Combustibn Engineering (CE) assemblies located at _the core
circumference, and a mixed array of low-enrichment and poisoned
ﬁigh-enrichmeﬁt Exxon assemblies in the interior.

The licensee provided the needed technical information for
our review including a general description of the reload core,
detailed mechanical design data on the reload fuel, the results
of the nuclear and thermal-hydraulic evaluation (which include the
effects of steam generator tube pTugging), accident and transient
analysis of the new core, and a detajled startup test program in
support of the Cycle II reload application. Since this is the
first applicatibn‘for a Palisades reload with Exxon fuel
assemblies, Exxon Nuclear Company (ENC) has provided documentation on
the ENC ECCS performance analysis mode]s.and computer codes.

From our review of the available reload information, and
subject to the requirements described in the following
sections, we conclude thét it is acceptable for the licensee to
proceed Qith Core Ii.operation in the manner proposed. Our review
and evaluation of the licensee's Cofe IT reload submittals is

discussed in the following sections..



2.0 Mechanical Desian | .

Palisades Cycle II fuel reload will consist of 136 assemblies
of ENC fuel denoted a§ assemblies E and F and 68 assemblies of CE
fuel denoted as ‘type D.

| The fge1~rods are in a 15>x 15 lattice array. They are
clad with'Zircaloy-4 and are prepressurized with helium. The
" Eand F type fueél rods are slightly different in design from
the previous Combustion Engineering fuel. The cladding s 19%
* thicker, the fuel-cladding gap is larger and the fuel pellet
1ength-to-diémeter ratio has been reduced to provide the fuel
rod with more resistance to pe?iet-cladding interaction failures.

The rod bundles contéin 10 Zircaloy spacer grids with
Inconel springs to Tateré]1y locate the fuel rods and Zircaloy
guide bars. ‘

The Combustion Engineering type D fual has thicker cladding,

' sﬁorter pellets, a larger pe]let-é]adding gap and a Eigher internal
pressure to increase resistance to peilet cladding interacticn
‘failures relative to that of the Cycle I fuel.

The licensee has used ENC analytical*methods to show that the

__ Exxon and CE fuel will operate safely durirg Cycle II.

Fuel densification effects were considered by the licenses.

(23)

The GAPEXX code was usad to calculate fuel stored energy taking

fuel densification into account. The coLarx (23 code was used o
predict the tjme at which cladding collapse due to axial gaps

in the peliet stack would occur. Cladding ccllapse is not
pradicted for Cycle II. Both of the above ENC codes have been

reviewed and approved by the staff.
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The licensee has taken into account the increase in linear
heat generation rate due to the shoftening of the fuel stack.
The licensee has considefed power spikes caused by the formation
of akia] gaps due to fuel deﬁ%ification in botﬁ‘the LOCA and CNB
‘analysés. In both cases the licensee has concl&ded that the power
spike need not ée considered. In the case of the ECCS analysis
juétifﬁcation is based on the topica1'report MCAP 8359 "Effects of
Fuel Densification Power Spikes on Clad Thermal Transients." For
DNB analyses, the 11cehseé justifies neg]ecting'power spikes based on the
topica] report WCAP 8219. Tne staff concludes that this is
acceptabfe. |
The 1icénséé‘has not cﬁnsiderea the éffeéﬁs of rod bbwing 6n DN3
and LOCA analyses. . In the case of DMB enalyses the staff finds the
effects of rod bowing to be within the enveicce of other thermal
performance margins, based on experimental data in the Westinghouse
topical report WCAP 8176 "Effect of a Bowed Rod on DNB," which has
been reviewed and accepted by the staff. The topical report shows
that at the maximum pressure expected for a Palisades anticipated
transient the effect of rod bowing on DNB is negligible.
In the case of LOCA.analysis, the staff has determired
that the amount of bowing expected at the end of Cycle Il will
not have a significant effect on the calculated rasults. This

{s discussed further in Sectien 3.0.




Because the fuel design for Palisades has some new features,
the licensee has initiated a fuel surveillance program which is
described in the response to question 1.6(9)* Eight CE and
sixteen ENC fuel assemblies will be inspected. This inspection
will consist of a visual inspection of 100% of the peripheral
‘rods on these rod-bundles. In addition, detailed dimensional
inspections will be conducted on two type D (CE) fuel assemblies
and two type E and two type F (ENC) fuel assemblies.

The license2 has ugvzsd to rzport the rasults of fuei
surveillance prior to the re-use of Cycle II fuel {n Cycle III.

In the case of any abnormalities discovered during this
surveillance program, the staff will require additional inspections
to be performed. The staff concludes that this surveillance
program is acceétab]e.

The Exxon fuel design for Palisades Core II is similar to that
supplied by Exxen for previous cores. The cladding is Zircaloy-4,
used as the cladding material in previous fuel supplied for the
Yankee-Rowe Core XII and H. B. Robinson Core IV reload cores. Forty
assemblies were loaded into Yankee Rowe XII, and fifty-two assemblies
were loaded into H. B. Robinson. The enrichment of the fuel for
Palisades is in the range of that used in the previously mentionad
cores. The general dimensions of the fuel rod (including diametral
gap which is of importance for stored energy) are within the range

¢t PWR fuel designs previcusly irradiated successfully by the industry.

*Lettars dated March 20 and April 8, 1976
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Relative to other PWR fuel designs which have operated
successfully to design burnups, the Palisades fuel design has
several design features which should give confidence that the fuel
rods will maintain their integrity throughout‘irradiation. For
example, the Exxon fuel pellets have a length to diameter ratio
of less than one and a thicker cladding. These changes result in
a greéter resistance to pellet-cladding interaction over that of the
previous Palisades fuel. A high internal pressure of helium gives
additional resistance to both pellet-cladding interaction and cladding
collapse, and decreases the fuel stored energy (for the same rod
power)compared to the fuel irradiated in the previous cycle.

Approximately 800 bundles manufactured by Exxon are in-core,
in PWRs and BWRs, w%th burnups ranging from first cycle to 25,000
MAD/MTU. Approximately 10% of these have exposures between
15-20,000 MWD/MTU. Based on sipping results and surveillance of
representative assemblies, no failures have been observed or
detected.

The licensee has also described his fuel design methods in an
ENC topical report(z) which, when approved, may be referenced for
future fuel reloads of this type. Review of this report by the
staff is in progress, and sections of this report regarding detailed
analytical methods related to the effects of fuel densification
have been reviewed and found acceptable. Other sections of this
report remain to be reviewed in more detail, and therefore have

not been considered in our conclusion that the Exxon fuel design is
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acceptable for Cycle II. Rather, this conclusion is based on (1)
other fuel design analytical methods cited above which have been
reviewed and approved by the staff, (2) the similarity of the reload
fuel (with improvements as noted) to that used in Cycle 1 which was
previously found acceptable, and (3) the successful operating
experience achieved to date with Exxon fuel. These factors, taken
together, provide reasonable assurance that Exxon fuel will
demonstrate acceptable performance. This will be confirmed by a

fuel surveillance program at the end of Cycle II.



3.0

Nuclear Design

The Cycle II §ore contains no exposed fuel, and therefore
{s neutronically similar to a first cofe. The reloading scheme
will placé unpoisoned, unexposed 2.73 w/o enriched Combustion
fuel (Type D) around the circumference of the core, and a.
mixture of 5.04 w/0 enriched Exxon fuel with burnable poison
(fype E) and 1.5 w/o enriched uripoisoned Exxon fuel (Type F)
in the interior of the core. Since only the Type E fuel

- contains burnable poison, Core II has a higher critical boron

concentration than Core I. The delayed neutron fraction is
close to that of the first cycle, and much higher than that of
a typica1‘re]oad. A

The Type é'fue1 has a uniform enrichment, while the Type D
Combustion fuel contains a lower enrichment in the outer row ‘
of rods. However, the placement of the burnable poiscn rods

in thé'Type E fuel is such that its local flux distribution

.is more uniform than that of the Type D fuel, and the 1imiting

_local peaking factor remains 1.21.

The licensee's calculation of control bank worths for

. Cycle Il dindicates that there is a substantial excess margin

-over a 1% design shutdown margin allowance throughout the cycle

1ife. In addition, an uncertainty allowance has been allowed for
calculation of rod worth. The licensee will also perfcrm an

extensive set of startup measurements which will provide
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additional verification that the shutdown margin will be
maintained throughout Cycle II operation.
The nuclear calculations for Cycle II have been ﬁerformed
by Exxon Nuc]éar Company, using methods which have been generically

approved.(gz’ze)

In addition, the extensive set of startup measurements
mentioned above will provide experimental verification for the
BOh values of the rod bank worths, ejected rod worth, dropped
rod worth, moderator coefficients, and power coefficient. This
" procedure is acceptable. |

Peak linear heat generation rates (LHGR) for Cyclie II are
restricted as indicated in the section on ECCS analysis. The
licensee has pﬁoposed changes to the Technical Specifications
which would administratively limit the actual peak LHGR to less
than the LOCA 1imit. Power distributions will be measured by
,meaﬁs_of the incore deﬁector system»week1§ or more often as
reﬁuired by p?éht operétibns. .These power distributibns vill
then be used to generate zlarm setpoints on the individual incore
detechrs. Toﬁa] power will be reduced (and the base power

distribution updated) if these setpoints are exceeded. e find
_ this acceptable,

- The interpolative coefficients used by ‘the process computer’s
incore power distribution program to calculate power maps have
been pre-caiculated by the Ticensee and Exxon Nuclear Company using

approved methods équivaTent to thoss used for Cycle 1.
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"The measured axial'and radial peaking factors, a local
peaking factor of 1.21, factors of: ' _ ‘
- 10%2  for mea;urement-caicu]ationa1 uncertainty
3% ° engineering factor 'A ‘
1.75% ~fc;r stack height shorfening due to fuel densificatiodn
2% fér total thermal power meaéurement uncertainty
and an axially variable flux peaking augmentation factor will be
combined to calculate a conservative measured LHGR to be compared
with the LOCA limit.

Section 3.19 of the Proposed Technical Specifications does
not include a LOCA penalty for rod bow. Thg licensee has argued
that no rod bow is expecteﬁ for the Cycle II. The staff does nct
agree with this{posiiion, and instead calculates a maximum single rod

~displacement of 0.047 in. during Cycle II. Based on information
supplied by the licensee in their March 20 submittal, such a
displacement would cause an increase of 0.9% in local LHGR. This
_corresponds to statistiéally increasing the 3% engineering factor from
3% to 3.13%. Because the present penalties total to more than
17%, the effect of rod bow is negligible and no dddﬁtiona] pena]ty
for rod bow is requifed.A _

Section 3.10.3 of the Technical Specifications would allow
indéfihite full-power operation with quadrant to core aVerage o
power tilts of up to 10%. The licensee has justified this

unusually high figure by taking credit for the more detailed
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ﬁower distribution provided by incore monitoring. The staff

agrees that incore monitoring can in principle ensure that the

allowable kw/ft will not be exceeded.. However, several concerns

remain: |

- thé certified version of the incore monitoring code uses
1/8 core symmetry. The validity of the 10% measurement-
calculational uncertainty in Section 3.19 has not yet
been justified for asymmetric operation.

- The accuracy of incore power distribution monitoring

decreases in the presence of a long-term tilt.

In addition, it is rather surprising that a tilt limit of 10%
is necessary for reactor operations. The staff concludes that
operatior with large long-term tilts is unjustified by the
informaticn available at this time. Thergfore, we will require
that power be reduced to 75% after 30 days of operation with a

quadrant to core average power tilt in excess of 5%.

Because of the credit taken for the incore systém to justify
operation of the reactor with perturbed power distributions such as
may be caused by dropped control rods or high axial offsets, the
incore detectors must be operable whenever the reactor is operated
at significant power. _Secfions 3.11.a and 3.11.7 of the prososead
Technical Specifications allow reactor operation with no incore

[

monitoring up to 75% power. The staff does not

«t
7

[3H]

cree that the
available informaticn justifies cperaticn with no incores with

only 25% margin. Based on a design peaking factor of 3.62 (as
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discussed on p. 3-58 of ihe present Technical Specifications),
a peaking factor of 2.89 used in the LOCA analysis (from letter
dated April 5, 1976, p. 16), the nominal peaking factors given
in the letter dated April 8, 1986, the dropped rod incident
analysis on ﬁ. 14.4-2 of the FSAR, a measurement-calculational

' uncértainty 6f 10%, and a short-term tilt 1imit of 10%, the
ﬁtdff concludes that operation above 50% power (or 65% power if
no dropped or mis-aligned'rods are present) without incore
monitoring is unjustified, and we will require that section;

3.11.a and 3.11.f be appropriately modified.

Section 3.11.a of the Technical Specifications requirec that
at least 10 indivjdba] detéctors per quadrant {including two
detectors at each of the four axial levels) be operable when
the feactor is operating at high power. The licensee has argued
that the low power density and high number of in;ore detectors
juStify a greater number of failed detectors than permitted
1n.other Combustion Engineering reactors. These other reactors
are typica?]y required to have 75% of their incores cperable. The
staff agrees that 75% are not required for operation of the Palisades
reactor. However, tﬁe present Specification corresponds to only
2 1/2 detector strings per quadrant and more than three quarters
of the'incore system out of service. This number of detectors is
.sufficient for tbe original purposeé of the system, but is not
necessarily adeqﬁate if the incore system is to be used for
ensuring that LOCA 1imits will not be vioisted. This is

especially true since the licensee wishes to take credit for
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the incore system to a11ow 6peration with a dropped rod. Therefore,
.wg,WiYI‘require that, in addition to ten operable detectors per
quadrant (which muét include 2 detectors at each of the four

- axial léve]s), at least 50% of the total number of incore detectors

‘be operable whenever the reactor is operating at or above 50%

rated power. (65% if no dropped or mis-aligned rods are present).

Sections 3.1].5 and 3.11.e of the proposed Technical
- Specifications allow indefinite operation without automatic
reading of the incore detectors by the data logger at power
levels below 85% of the level permitted by the LOCA limit. The
staff finds this Specification unacceptable because the reactor
| operator, ﬁnder the circumstances which invoke this Specification,
woq}d»héve no rapid means of measuring the LOCA limit to which the‘
‘défate would bé‘tied. The}efore; we will require that:the "85% of
the value defined in Section 3.19" in Sections 3.11.b and 3.11.e
_ be rgpiaced by‘"SS% of rated power." In addition, we wi]] require
‘thaf Sectioﬁ 3.711.f be moaified such that if reactor péwer is
.greater than 50% of rated (or 65%0f rated if no dropped or
mis-aligned rods are present) and the data logger is not in use
for-autohatic scanning and alarm generation, manual incore
monitoring sha]]ltake place such that at least 50% of the total

number of detectors are manually read in a 10 hour period.
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Section 3.10.3 of the Technical Specifications allows the

L3

hse of part-Tength rods to control axial Xenon oscillations.
Palisades is the only Combustion plant which allows the use of
part-Ieng%h rods. The licensee haé argued that the in-core
‘detector system will be used to constrain the power distribution
within the design ehvelope. The staff agrees that the incore
system could be used this way provided that the incore monitoring
prog?am (INCA) were éxecuted after part-length rod movement

ana periodicaily during Xenon stabilization, the resulting power
distribution were compared with the power distributions used

in the transient analysis, and sufficient margin to DNB resulted

to allow the plant to withstand trénsients. However, the available
information does not include the power disﬁributions used in the
transient analysis. It is likely that these analyses are equivalent
to those used in other CE plants. It has already been demcnstrated
‘that these other plants can, under some circumstances, violate the
design ervelopes by using part-length rods. The staff concludes
that the available informaticn'does not justify the use of part-
length rods. e wi?lbfhérefore require that these rods remain
withdrawn from the core except for rod exercises andlphysics tasts.
Part-Tength rod insertion is acceptable for (1) physics tests, since
resulting power distributions are closely monitored under test conditions,
and (2) rod exercise purposes, since insertion of about 6" necessary

for the exercise tast has an insic-ificant effect on power distribution.
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He. conclude *hae the proposed Techn1ca1 Specifications,

ﬁsubJect to the requxrements set rorth above, are acceptable

because they w1]1 effectively limit the reactor power to a level
consistent with the linear heat gen:ration rate used in the LOCA
analysis. The licensee has agreed to the changes ‘discussed above.

Thermal and Hydraulic Design

The thermal-hydraulic analysis of the Cycle II core shows

the following results:

a. The ENC and CE fuel assemblies are thermal?y and
hydrau11ca11y compat1b1e
b. The minimum departure from nucleate boiling ratios
.(MDNBR) for both fuel types ere always greater than
1.30 for nqrmaT.operation and anticipeted transients.

)

The thermal-hydraulic analysis included both experimenta1(6

(7,8)

measurements and theoretical calculations. ENC has performed
hydraulic fiow tests to evaluate the compatibi?ity between the
CE type D and the ENC type E and F fuel assemblies. The results
of these tests'sﬁow that although there were scme differences
in the pressure drop distributions between the upper and lower
tie plates and the bare rods and spacers, the difference in
flow through the ENC and CE assembiies is small. This difference
of flow has been considered in the analysis and this flow
differential is acceptable.

The adequacy of the ENC fuel for meeting MDHBR'}equirementsl

has been verified with transient analyses performed at 1027 power.

.The results of the transient calculations are discussed later

in this evaluation.
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UNB calculations show that the MDNBR is greater than 1.30

:for both ENC and CE fuel assemblies under the operating conditions

of Cycle II. Additional margin is provided by the fact that the

' steady state DNB calculations were performed at a power level of
‘2684 MWt while Palisades will be licensed for only 2200 MWt for
© Cycle II, |

We find the MDNBR values acceptable (>7.30). We conclude

ffom our review that the thermal and hydraulic design of the

" Cycle II core is acceptable.
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Transient and Accident Analysis

ECCS Cooling Performance (LGCA) Analysis

- Evaluation Model

The 1iéensee has evaluated through ENC the Palisades

"~ ECCS coo]ihg performance using a calculational model that

conforms to the~requirements of 10 CFR Part 50, Appendix K.

The calculational model used bnyNC for Palisades is
similar to the approved H. B. Robinson ECCS performance A
evaluation model addressed in the staff's Safety Evaluation
of September 11, 1975 and its supp]ement.(]s) The model has been
modified for Palisades by including: additional axial nodalization,
the FLECHT correlation for short cores and skewed power profiles,
a large reverse K factor in the junction between the intact leg
dhdfhe broken lcop and the vessel to prevent reverse flow of

steam, injection pressure penalties for a 60° injection angle

~instead of a 90° angle, and an allowance for flow communication

between the two halves of the broken cold leg. In addition the

radiétion model was not employed. Also, we have reviewed the

“usé of the H. B. Robinson model for fhétPaliéades ECCS

performance eva]uation with respect to the differences in plant

’ design, particularly the shorter core, the thinnef fuel rods,

and the different accumuiator arrangement in the Palisades facility.
We have determined that the H. B. Robinson model conservatively

accommodates these differences. We conclude that the application
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: of the modified H. B. Robinson model to the Palisades plant

is acceptable.
Since the ECCS analysis has been conducted assuming four reactor

coolant pumps are in operation, we have added restrictions in
the Technical Specifications which prohibit operation above 5%
power for more than 24 hours with less than four reactor coolant
pumps running. The intent of this restriction is to prohibit
sustained operation with less than 4 pumps operating, pending
receipt and approval of further analyses in support of such
operation. Such a 24-hour perjod allows a reasonable length of
time to restore an inoperable pump to service, and avoids
undesirable and unnecessary further plant transients, such as

a manual scram or rapid plant shutdown which otherwise would

be required. In addition, up to 12 hours is allowed jn order
to conduct reactor internals noise measurements in different
coolant pump combinations. This interval of time is adequate to
make these measurements, and is less than the 24 hour period
above which we find acceptable. Long-term operation of the
facility without having conducted these tasts (when necessary)
represents a greater risk than that incurred by permitting less
than 4-pump opgration for no more than 12 hours to perform the
tests. Operation at 5% of rated power or less with less than

4 pumps operating is accaptable because such a power level
embodies large. conservatisms that provide adequate assurance

that the ECCS criteria would be met.
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Break Spectrum

Using the acceptable evaluation model described in the
preceding section, the licensee provided in the January 30, 1976,
March 8, 1976 and April 8, 1976 submittals the results of the
analysis of a limited break spectrum. The worst break location
was identified as a break in the cold leg at the‘pump discharge.
The worst single failure, previously identified Ey a Ct
analysis, is the failure of a low pressure safety injection
pump to start. ENC perfofmed a series of break siz= calculations
at that location and assuming the worst sﬁng]e failure. The
calculations were performed for double ended guillotine breaks
with discharge coefficients of 1.0, 0.8 and 0.6, and for split
breaks with areas of 9.818 £t2 (equivalent in area to the double

ended guillotine break of the pump &ischarge Tine), 7.854 ftz,

and 5.891 ft°.
From the resuTts of the abo&e calculaticns, it.has beén

determined that the 9.818 ft2

split break is most limiting.
The maximum peak clad temperature was shown to be 2146°F which
is below the acceptance limit of gZOOOF.as specified in

10 CFR 50.46(b). In addition, the maximum local

metal/water reaction of less than 10% and the total core wide

metal/viater reaction of less than 1% were within the allowable

limits of 17% and 1%, respectively. These calculations were
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done using a total peaking factor of 2.876. Based on this
analysis, the 1ipénsee proposed to 1imit the peak linear
heat generation rate (LHGR) to 14.19 kw/ft.

We have reviewed the above results and agree that the

| break spectrum has been defined sufficiently to assure that

the worst break size and Tocation for Palisades has been

* jdentified and analyzed. We find the break spectrum

calculations acceptable. Therefore, it is our finding that
operation with the reload core consisting of CE and EiC fuel

assemblies is acceptable and meets the requirements of 10 CFR

'50.46.

ECCS Containment Pressure Evaluation

The ECC§.containment pressuré ca]cu]ations for Palisades
were done using the ENC ECCS evaluation model. The NRC staff'
reviewed ENC's model and published a Safety Evaluation Report
on September 11, 1975, and a Sﬁpplement‘on Noﬁember 28, 197%.

We concluded that ENC's containment pressure model was
acceptable for ECCS evaluation. We required, however, that
justificétion of the plant-dependent input parameters'used in
the analysis be submitted for our review of each plant.

This information was submitted for Palisades by letters
dated July 9, 1975 and August 14, 1975. Consumers Power Company
has feeva]uated the containment net-free volume, the passive heat
sinks, and operation of the containment heat removal systems with

regard to the conservatism for the ECCS analysis. This evaluation

i
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was based on measurements within the containment and from as-
built drawings to which a margin was added. The containment

heat removal systems were assumed to operate at their maximum

capacities, and minimum operational values for the spray water

and service water temperatures were assumed.

We have concluded that the p]aﬁt-dependent information used
?bf the ECCS containment pressure analysis for Palisades is
reasonably conservative and, therefore,‘the calculated
containhent pressures are in accordanca with Appendix K to
10 CFR Part 50 of the Commission's regulations.

Single Failure Criterion

In CENPD 132, August 1974, Combustion Engineering described
an analysis of the'pbssib1e singie failures that can occur within

the ECCS. It was concluded that the worst single failure for

the large break in Combustion Engineering plants was the loss
of one of theylow bressure pumps, and thié aséumptfon was used
.-in the ECCS evaluation of Palisades performad by Exxon. The

‘»”§taff,reported in its'Status Report regarding the Combustion

Engineering ECCS Evaluation Model, October 1974, that it found

--Combustion Engineering's generic evaluation of the single

failure criterion acceptable but added that the satisfaétion
of the single fajlure criterion specified in Appendix K to
10 CFR 50 should be confirdied individually for each plant.

The licensee has reviewed his plant with regard to single
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failures, and this review is documented in his July 9, 1975
and April 5, [976 submittals. Proposed Technical Specification

changes resulting from the single failure criterion review were

‘also included in the April 5 submittal.

We have performed an evaluation of the Palisades Plant
ECCS regard1ng the single fa11ure criterion in the following
specific areas:

1. Emergency Safeguards Actuation(System

‘2. Onsite Emergency Power System

3. Electrical Interlocks O T £ A

4. Qualification Status of Electrical Equipment

5. Electrical aud Physical Separation Criteria

6. Eiectrica11y Operated Fluid System Components

7. Submerged Electrical Equipment
Following is a summary of our review.

Emergency Safequards Actuation Svstem

_The Emergency Safeguards Actuation System (ESAS) is a
' protect1on system that 1n1t1ates operation of various

':eng1neered safeguards equ1pwert to m1t1gate the consequences

.of a Loss of Coolant Accxdent ~ The ESAc monitors two 4

var1ab1es, Tow pressur1zer pressure and h1gh conta1nment
pressure, in order to detect the 1oss of integrity of the
boundary of the reactor coolant system. The pressurizer and
containment have four prassure instruments each in order to

derive a safety injection signal (SIS). Each pressurizer
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pressure instrument énd each containment pressure instrument
are powered from one of four. preferred A-C sources. The
actuation Togic is such that any two out_df four pressurizer
low-prgssure or any two out of four confainment high-pressure
signals initiate the SIS which, in tufn, actuates two redundant
safety injection actuation circuits.

- Based upon a review of the information the Ticensee has
proVided and of the previous evaluation of thisvsystem at
the operating license review stage, we find thfs design
meets the basic single failure criterion and is acceptable.

5.1.4.2 Onsite Emergency Power System

‘The onsite emergency power system supplies electrical
power to the éngineered safeguards equipment whenever there
is a total loss of offsite power. The electrical power and-

- control buses are divided into two channels and the loads
into two groups. Each channel coﬁsists-of the following
buses and power sources: one 2400 volt bus, one 480 volt

load center, one 480 volt motor control center, one D-C
distribution center, one battery, two battery-chargers, two

preferred A-C buses, two inverters, and one diesel generator.

A
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In addition, ea;h channel is capable of furnishing power
to equipment l1oad groups which meet the minimum requirements
to safely shut down the reactor. Furthermore, each channel
is capable of providing sufficient electrical power to all
functions necessary to operafe the systems which mitigate’the
consequénces of a Loss of Coolant Accident.

The design of the onsite power distribution system meets
the fundamental single failure requirements with the exception
of two cross train interties. One of these cross train
interties is a swing bus. The other is a continuous cross
channel connectipn. Tﬁe'staff has discussed the interties with
the licensee. Reso]ut%on of these two items is described in
Section 5.1:4.3, Electrical Interlocks.

Electrical Interlocks

An electrical interlock is used as a means of preventing

© pedundant channels from being tied together, thus compromising

electrical independence.

The licensee has identified three interties which connect
redundant channéﬁs together. One intertie is an electrical
interlock between the breakers connecting redundant 480 volt

emergency buses together. This electrical interlock prévents

" manual initiation of breaker closure that could tie the

redundant buses together.
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Since a fault on either redundant bus would trin its
incom1ng breaker and operator action might be to attempt
to close the t1e breakers which may cause transfer of the
fault to the other redundant bus, the 11censee has

N~ agreed( )* to implement procedural changes that require

7

the operator to clear the fault and close the incoming _
breaker prion to taking other action. If there is a fault
that cannot be cleared, no attempt to-close the = ... 172
tie breakers will be permitted. |
With this change to the plant's administrative procedures,
there is sufficient assurance that with a single failure of
the interlock, redundent buses will not be compromised by
. manual openator action. We find this change acceptabie.
o The secnnd intertie invo1ves»a sning bus arrangement
which automatically transfers a non-safety related 120 volt
" instrument bns between two redundant safety related 480 volt
'_'motor contro] center (VCC\ power supp]ies Redundant 480 volt
llto 120 volt transformers are 1nsta1]ed in each of the power
-2°“supp11es If a fault is postulated ‘on the 1nstrument A-C
_ _bus (Y01), an automatic tr=ns.er on undevvo1tage may swing
the YO bus from one safety rel ated 480 volt MCC to the
redundant safety-re]ated MCC. It may be possible for the

automatic transfer scheme to reflect the fault to both redundant

safety-reiated power sources.

*Letter dated April 7, 1976
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This arrangement satisfies the general requirements of GDC-17,
but is not in conformance with the more specific requirements of

IEEE Std 308-1971 and the .recommendations of Regulatory Guide 1.6.
~ However, since both safety-related buses have protective '

circuit breakers upstream of this possible fault, the staff
believes that the 1ikelihood of this postulated fault C——
adversely affecting plant safety is remote, and therefore
acceptable for Cycle II. However, the licensee has agreed(10)* to
(1) evaluate the impact on plant safety of the removal of the |
autdmatic transfer scheme on bus Y01 and (2) propose and

implement a design change on the swing.bus that meets the require-
ments of IEEE Std 308-1971 and the recommendations of Regulatory

Guide 1.6, or subm1t add1t1ona1 Just1f1cat1on for the present

design. The staff will review and resolve this item prior to

Cycle III operation.

The third intertie involves the D-C distribution systam
buses, D10 and D20, and the redundant 480 volt motor contro]
center power supplies, MCC-1 and MCC-2.

Engineering Safeguards Channel 1 bower is normally
fed to D-C bus D10 from MCC-1 th}ough battery charger MNo. 1.
Channel 2 power is similarly fed to D-C bus D20 from MCC-2
through battery charger lo. 2. However, there is also a
continuous intertie between CC bus 020 of channel 71 and

MCC-1 of channel 2 through battery charger No. 4.
*Letter dated April 15, 1976
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Likewise,‘there'ié é continuous intertie between
redundant DC bys D10 of channe] 2 and MCC-2 of channel 1

through battery charger No. 3.
This concept of providing a contInuous cross tra1n
bus t1e adds 1ittle to the availability of power to the

DC bus of either train. However, this continuous cross

. train bus tie does provide a greater likelihood of compromising

the independence of redundant power sources. This type of
design is not in conformance with the requirements of GDC-17,

IEEE Std 308-1971 and with the recommendations of R.G. 1.6.

The licensee has, therefore, agreed to open both breakers

on either side of battery chargers Mos. 3&4 and use them
as  "spares" during normal plant operation.

In addition the licensee will amend his adminietratiVe
procedures to prevent battery chargers: Nos. 2%4 and

battery chargers MNos. 1&3 from being tied to their respective

125 volt D-C buses s1mu1taneous]y However, the licensee will
_'manually connect battery charger No. 3 to D-C oLl

“‘bus D10 only after two circuit breakers in each feeder line

of battery charger No. 1 are opened. S1m11ar1y, manual

connectxon of battery charger No. 4 to D-C bus 020 will be

permitted only after two circuit breakers in each feeder
line of charger No. 2 are openec. These -manual ‘cross train ties
are to be permitted only for the time required tc repair or .-

maintain the dedicated charger.
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With the elimination of the continuous croés train
bus tie througﬁ the battery charger, the staff %inds the
D-C distribution system design acceptable.

Qualification Status of Electrical Equipment

The qualification requirements for safety-related
equipment are a measure of the equipment's ability to

withstand the design basis seismic and environmental conditions.
A1l safety-related equipment, controls and emergency electric

power systems are Class 1. Class 1 equipment is that equip-
ment (1) whose failure could cause uncontrolled release of
radioactivity or (2) which is essential for immediate and

Tong term operation following a Loss Of Coolant Accident. The
equipment is designed to withstand the appropriate seismic
loads simultaneously with other applicable Joads without

lToss of function. In addition, a seismic disturbance will

not affect the operation of safety systems.

The Ticensee has considered the ability of vital
components, including electrical equipment and cables, to
withstand the environment of the containment in the unlikely
event of LOCA, Samples or prototypes of vital components in
the Palisades Plant that would be required to operate in the
containment accident environment were tested in such an
environment. The simulated environmental conditions for
these components included the application of heat, humidity,

heat aging, pressure, shock and v:bration over a coatrolled
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period of time. Samples of the electrical cabling used
within the Palisades containment were also tested under
simulated accident environmental conditions of radiation,
temperature, humidity, and pressuré.

These tests were compTeted sat%sfactori1y when the
plant was licensed for operation in 1971 and found by us to
be an acceptable demonstration of the capability of safety-

related components within the containment to withstand the

post-LOCA environment, This is acceptable for Cycle II

operation.
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Electrical and Physical Separation Criteria

instrument cables occupy the same cable tray but are

Engineered safegdards circuit separation inc]udes-

separation of sensors, control and power devices, protective
devices, power sources and the interconnecting cables.

'Cable is carried in raceway systems consisting of
rigid and flexible conduit, electromechanical tuEing, N :
galvanized steel cable tray,'junction boxes, containment
penetrations and raceways within equipment cabinets. Pover,
control and instrument cables are run in separate raceway

systems, except for a few cases in which control and

separated by a metal barrier. When power, control and

instrument trays occupy the same area, they are arranged

vertically with the power trays on top, the control trays

“in the center and the instrument cable trays on the bottom.

. A minimum vertical clearance of 1 foot is maintained

between trays. All engineeréd safeguards raceways are

" located in tornado protected areas of the building or are

embedded.
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The raceways anh containment-penetrations for these
circui;s are divided into two systems. Where four channels
are to be‘acco&modated, a metal barrier is provided within
_the appropriate cable trays of each raceway system. A1l
'other'parts of the system (condujts, junction boxes, '
containment penetrations, etc), as appropriate, are
dup}icated to form a total of four raceway subsystems.

The interconnecting cables for any one channel are run in
their.respective raceway systems or subsystems;

Physical separation‘is maintained petween the two
raceway systems. This is provided by running the raceways
in séparate rooms by hroviding such distance between them
. to assure that a single accident will not affect both
raceways or by f1reproof barrlnrs between the raceways
Penetration of the barriers is minimized, but when
; pénetration is necessary, the penetrating raceways‘are
~ sealed. . '

o The power source for dr1vén equ1pmenb and the contro]
power for that system are supplied from the sources in one

channe1

ATthough Pa1wsades does not meet the most recent

separation criteria, there has been sufficient cons1derat1on

given to the layout and separation of electrical cable and equipment

so as . to allow continued power operation.
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Electrically Operated Fluid System Components

Each motor dperated and air operated valve in the ECCS

has been reviewed for compiiance with Branch Technical

_Position EICSB-18 to determine if a single failure

malfunction of the operator could have an adverse effect on

the ECCS. In each case, the valve was assumed to fail to, or

malfunction to, the most adverse bosition rather than the
normal failed position. . S

In most cases, it was concluded that redundancy of
systems and/or valves pfoyides for proper functioning of
the ECCS, with the qualifications discussed below.

Safety Injection Tank Isolation Valves

Removing power to the operatqrs of motor operated

valves while the valve is in the preferred position is

~ an- acceptable means for preventing malfunction in certain

jnstances, and for this reason the licensee has proposed

to remove power to the four motor operated safety injection

-tank isolation valves, M0-3041, -3045, -3049 and -3052 in

the open position. The valves will be locked in the open
position prior to achieving critical power by opening key
lock switches in the control rbom and by locking open the

breakers of the valve operators.

L
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An inadvertent restoration of electric power to the
valve operators. would be indicated in the control room,
and open valve position will be verified ﬁrior.to reactor
operation. The Technical Specifications for Cycle II have
inc]udéd'provisions for the abové requirements. .

We conclude that this is an acceptable method for
preventing malfunction of the safety injection tank isolation
valves. e

Mini-Flow Bypass Valves

In the event of a small break LOCA, the reactor coolant
system pressure could remain relatively high for a period of
time preventing flow {n the low pressure safety injection

pumps, resthing in overheating and damage to the pumps.

To prevent overheating and pump damage, an orificéd mini-

flow bypass line has been provided which allows a small

flow of coolant from the discharge of the low pressure

- safety injection pumps back to the refueling water storage

- tank. The mini-flow bypass line must be open during the

"tinjéction bhése of a LOCA untf1 the.réacfor coolant system

_pressure falls below the shutoff head of the low pressure

safety injection pumps. However, this line must be closed
to allow isolation of the refueiing water storage tank and

contajnment during recirculation.
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For this purpose, two in-series solenoid éétuated.

pneumgtic valves have been_provided in the mini-flow
bypaés line. 'Since a §inglé fai]ure resulting in the closure
of either of these valves during pumped injection couidvresult
in pump damage, the licensee proposed a design modification
in his submittal dated April 7, 1976.

| The design modification is to electrically place two
contacts in series in the solenoid valve coil such that
both contacts wi11 have to fail closed befdfe;va1ve motion
will occur. One contact'is to be energized by a low water
level signal generated by 2 ﬁut of 4 logic whose inputs
are derived from sensors on the safety injection refueling
water tank (SIRHT). The other contact is energized by the
control room operator manuaily c1bsing a hand switch. Therefore,
in order to energize the coil and tquse valve closure, the
contacts associated with the hand switch in conjunction with
those associated w1th a low 1eve1 in the SIRMT w111 have to
close. The staff f1nds th1s design acceptable as an 1nter1ﬁ
fix for making the mini-flow bypass lines singlte failure '
proof. However, for long term plant operation the

< - n * ' k3 .
licensee has agreed(J”) to {mplement a control circuit

design change Lhat precludes the posslb111ty of undetected

failures and one single fa11ure causing spur1ous valve
closure. In add1t1on‘th1s design change must meet all

the requirements of EICS BT“ 12. The TechniCAI'Specifications
*Letter dated Apr11 15, 1976 ' '
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include our requirements regarding the mini-flow bypass
1ine valves. |

Shutdown Cooling Flow Control Valve

Ip_the licensee's July 9, 1975 snbmittal, it was noted
that a single failure of the Shutdown Cooling Flow Contro]
Valve (CV-3006) to the closed position would result in a

" reduction in ECCS performance. CV-3006 is a solenoid

actuated pneumatic valve and is located in the common
discharge line from the two loQ pressure safety injection
pumps. In é submittal déted February 25, 1976, the licensee
proposed locking the val?e in the open position by isolating
the air supply. Since‘the valve is an air-to-close valve,

this procedure would prevent inadvertent valve closure from

a spurious electrical signal to the solenoid. Va]Qe position

-jndication in the control room would-also be retained.

Since the long term cooling procedures designed to

prevent precipitation of boric acid require that valve CV-3006

"be closed, it will be necessary to restore the air supply at

the time such procedures are required (about'TZ'ﬁouré fo]1dwiﬁg

a LOCA). The licensee has verified that the air supply may be
restored to the valve Qhen required, and the Technical Specifications
have been amended tobprovide for the gbove requreménts. We

conclude that the proposed operating procedures regarding control

valve CV-3006 are acceptable.
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5.1.4.7

5.1.4.7.1

Submerged Electrical Equipment

‘ As the resu?t of a Loss of Coolant Accident (LOCA), the
containment sump will be f111ed with borated water. At the
LOCA flood level certa1n electrical equipment will become
submerged .

The licensee has surveyed the conta1nment building, and
all the electrical equipment wh1ch would be below the LOCA
flood level has been identified.

‘Following is a summary of the staff's review of the
information submitted by the licensee on this subject.
Section 5.1.4.7.1 diseesses the submergence of those motor

operated valves within containment which are required

fol1owing’e LOCA. Section 5.1.4.7.2 is more general,

addressing the overall effects ef submergence, and includes

our review of the plant breaker and fuse coordination scheme.

Submerged Valves Inside Containment

The licensee hes surveyed the lower regions of the
cbﬁtainment and reported in a submittal dated february 25, 1976
thet the only motor operated valve that could become submerged
in a post-LOCA environment is M0-3008. Valve M0-3008 is in
the.discharge line from the low pressure safety injection
pumps to one of the four cold leg injecfion points and
rece1ves a safety 1n3ect1on actuation signal to open within

seconds after a LOCA. The licensee has stated that submerging
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the valve would not affect its performance because it would

- not become submerged until well after it had opened (about

20 minutes following a LOCA). It is stated that if flooding

'~ the valve were to cause its failure, it would fail "as is"

5.1.4.7.2

in the open position. We are in concurrence with the
licensee's assessment, however we have evaluated the

consequences of failing the valve to the closed position

upon submergence and determined that even with the valve failed

closed (including the worst single failure of loss of one
low pressure safety injection pumb), there is still adequate
flow to cool the core.

. We conclude that flooding of motor operated valve
MO-3008 will not prevent proper operation of the ECCS.

Overall Effects of Electrical Equipment Submergence

The licensee has performed a detailed review of his

- equipment and its associated circuitry to determine the

safety significance of this flooding including the effects

" on class IE electrical power sources serving this equipment.

. Breaker and fuse coordination was specificaliy addressed.

There are over 100 items including transmitters,

switches, pumps, transformers, valves, and power supplies

" that will become submerged. Most are 120 volt low power

equipment. Some ére 480 volt equipment. Most items are not

safety related; some items are.



Nevertheless, %he 1icen§ee has indicated that the feeder
breakers or fuses are designed such that they would open
“to c]ear“the %au]t prior to the inccming bus breaker obenjng.
Based on the information submitted and our review thereof,
the staff concludes that the design is acceptable for C&cle II

with respect to mitigating the consequences of flooding of

electrical equipment due to a LOCA.

5.1.4.8 Conclusicns
. The licensee th pnrrormed a s1wg1° failure analysis
of the ECCS and the staff has evaluated the submittai. Based
upon an eva]u-;won of this submittal ard the discussicns in
the ﬁ}ecedihg sections, the Emergency Core Ccoling System
meets the basic single failure requirements for the
Cmergency Safeguards Actuaticn System.
Hith certain design and Technical Spe 1T1cabmon ch=ncas
h as discussed in the preceding'sections the ro]]owing areszs
meet the single failure requirement sl |
| 1. Onsite Emergency Powar System
2. Electrically Cperated Fluid System Components

3. Electrica? Interlocks
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| Based on the Ikcénsee's submittal, the staff has

determined that the design in the following areas is

A_acceptab1e fér the next refue11ng 1nterva1

.1. Qua11f1cat1on Status of E]ectr1ca1 Equ1pment

'.2; Submerged Electrical Equ1pment

The licensee has designed Palisades so that electrical
and physical separation criteria in effect”aé the time of
1ts design wers met. This is acceptable for the next
refueling interval. In-conjunétion with a review of the

adequacy of fire proteétion for all nuclear power plants,

- the Ticensge w111 be requ1red to further evaluate cab]e

“separation during Cyc]e II.

3oric Acid Concnntration Effects Durinag Post LOCA Long Term Coolin

"~
-

The ECCS is requ1red to provide adequate cool1ng for the
reactor core fo1lou1ng LOCA. Long term remova1 of res1dual
heat is provided by continuous evaporation of liquid in the

reactor vessel which may result in high concentrations of boric

acid and other materials in the vessel. If the solubility 1init'

s exceeded, precxoxtatzon Ox bOFlC acid will occur resutting

in poss1b1e blockage of the coo]ant flow paths and a degradation

in cooling capability.
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-At the requesf'o?'the NRC sféff, the licensee reviewed

his ECCS equ1pment and emergency operating procedures and

_»subm1tted for the staff's review-submittals dated June 27

" and August 20, 1975 including results of computer analyses

and proposed emergency operating procedures designed to

prevent.an excessive buildup of boric acid during post

'LOCA long term cooling The licensee included in his

‘subm1tta15 some proposed system mod1f1cat1ons which

would enhance the reliability of his long term coo11ng
system. The staff evaluation is discussed below.
" The procedures proposed by the licensee require

that for the first 12 hours after LOCA, boric acid

so]ut1on be 1nJected intc the cold leg. After that time,

!‘the cold Teg injection should be supplemented, either by

suction from the hot leg through the shutdown cooling

line (hot leg suction), or by injection through the

.pressurwzer aux111ary spray 11ne {hot leg 1n3ect1on)

These modes of operation will assure sufficient f1u=h1ng

~"through the core and will prevent the buildup of boric

acid. (The licensee's analyses indicate that a core flushing

rate of 20 gpm is sufficient to prevent the precipitation of

" boron, while his proposed post-LOCA long term ooo1ing precedures

specify a minimum flushing flow of 100 gpm for either the
primary flushing method, ho; leg sucticn, or for the backup

method, hot leg injection).



The staff has.befformed independent calculations

which have confirmed that the Ticensee's analyses were
_conservative.‘ ‘ |
In the licensee's May 22 and June 27, 1975 submittals,

it wa§ ;eported that a review was being conducted to
.determiﬁe the post-LOCA environmental qualifications of

the components required in the long term cooling procedures
afmed at preventing boron precipitation. In a-Tétter dated
August 27, 1975, the licensee identified eleven areas in
which further equipment qualification and/or modification
would be required. A qualification program was also
proposed, and the 1icénsee's progress with this pregram

has been répérted in subsequent status reports‘dated‘

‘November 5, 1975 and March 8, 1976. Prior to startup of

" - Cycle II, the licensee completed qualification of the

equipment required for the primary method used in preventing
boron precipitation (hot leg suction method). This involved

- qualifying the motors and power cables to two motor operated
valves. The licensee has stated that he has been-unable to
obtain some of fhe valve replacement parts and electrical
components required for completing the qualification of

'tﬁe back-up procedure (hot leg injection through the pressurizer)
prior to the scheduled Cycle II startup. The equipment has

been ordered, and the licensee has stated that upon receiving
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the necessary parts, the required modifications will be

completed either during a power outage or the next

‘refueling outage.

In addition to the above, an evaluation is being

pe?formeﬁ of electrical power cable separation between

the two systems proposed for preventing boron precipitation.

.~ The licensee intends to report his findings on this subject

in the near future aiong with a program for correcting any
deficiencies in cable separation. | N

We have reviewed the boron concentration evaluation
pérformed by the licensee, and we conclude that the proposed
methods for operation’ of the ECCS will.prevent exceeding ‘

boron solubility limits within.the reactor vessel during

*post-LOCA long term cooling. The licensee is proceeding with the

“pregram defined for improving the reliability of his backup system

and progress reports are being provided to the staff on a bimonthly

basis.

Conclusions

Based on our review, we conclude that:
1. The ECCS cooling performance conforms to the peak clad
| ~ temperature and maximuﬁ oxidation and hydrogen generation
' criteria of 10 CFR Part 50.46(b). In addition the
piant will also conform to the two remaining criteria, i.e.,
the maintenance of a coo]ab]e}geometry and long term

cooling.
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2. The licensee's submittals regarding the containment
pressure calculations are acceptable. .

3. The information submitted by the ]icensee along with
certain design and Technical Specification changes

demonstrate conformance to the single failure criterion

as discussed in the previous sections.

4. Adequate systems and procedures exist to‘provide long
© term cooling to the reactor vessel and prevent boron

precipitation.

Rod Ejection Incident

The licenses hés determined that the ejected rod worth
for-Core 11 will be within the limits analyzed in the
Cycle 1 analysis. This worth will be confirmed experimentally
during the Cycle II startup program. This is acceptable.

Rod Drop Incident

The licensee has determined that the rod drop parameters .
for Core II wf]] be within fhé limits ana]yzédhpreviously
in the Cycle I‘analysié.‘ The‘worth of the dropped rod will
be checked experimentally during the startup program. This

is accceptable.
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Rod Withdrawal Incident

The Ticensee and Exxon have reanalyzed the rod withdrawal

transient from full power using the Exxon PTSPWR2 code.(]3)
The staff has reviewed this code, together with the additional

information submitted in support of the Palisades transient
and accident analysis.(s’g) We find this analysis acceptable.
The rod withdrawal was not reanalyzed from low power
because of the more restrictive rod insertion limits in effect
for Cytle II. The minimum DNBR and the maximum system
pressure calculated for the full-power case were 1.6 and
1822 psia respectively. These values are well within the
design bounds, and the analysis is therefore acceptable.

Loss of Coolant Flow Incidents

The analysis of the reference cycie showed the loss of
coolant flow incidents, pump coastdown and lecked rotor, to

be the most limiting with respect to DNB. ENC's reanalysis

© of these incidents resulted in MDNBR's of 1.62 and 1.39 for

the pump coastdown and lockad rotor cases respectively. Of

" .the transients and accidents reanalyzed by ENC, the loss of

flow- locked rotor incident resulted in the highsst pressurizer

. pressure, with a value of 1909 psia. This is well beloy the
"Technical Specification 1:mit of 2750 psia and the analysis

is acceptable.
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Loss of load Inc1dent

The loss of load incident was analyzed for the reference

cyc1e us1ng the most limiting parameters during the core

 life. ThlS incident was 1imiting with respect to system

pressure For Cycle 1I the system operat1ng pressure is

1800 psia while the reference cycle pressure was 2100 psia.
The other Cycle II input parameters are also more favorable
then those for the reference cycle. Therefqref the results
for the reload cycle will be bounded by those/for the
reference cycle. '

Other Transients and Accidents

" The remaining transients and accidents in the licensee's

FSAR are either not affected by Lhe proposed core design

changes or the input parameters are less favorable than

~ for the reload cycle. Therefore, the results for the reload

cycle will be bounded by those for the reference cycle. We

~find this acceptable.
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Conclusion K

Based on our evaluation of the app1icétion and avai1ab1e_
reload information as set forth-above, and subject to
the requirements set forth above, we conclude that it is
acceptab1é for the licensee to proceed with Cycle II operation
in the manner proposed.

We have determined that the amendment does nbéﬂéuthorize a '
change in effluent types or total amounts nor an increase in power
1evé] beyond that previohs]y authorized and will not result in any
significant environmental impact. Having made this determination,
wé have further.concludéd that the amendment involves an action wnich

is insignificant from the standpoint of environmental impact and

pursuant to 10 CFR 51.5(d)(4) that an environmental statement;

ﬁegative declaration, or environmental }mpact appraisal nszed not be
prepared in connection with the issuance of this amendment. |

We have concluded, based on.the considerations discussed above,'
that (1) there is reasonable assurance that the healuh and safety of
the pub]1c will not be endangered by operation in thn prcposed manner,
and (2) such activities will be conducted in compliance with the

Commission's regulations and the issuance of this amendment will not

-be inimical to the common defense and security or to the health and

safety of the pub11c
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-255

CONSUMERS POWER COMPANY

NOTICE OE ISSUANCE OF AMENDMENT TO PROVISIONAL
OPERATING LICENSE

-Notice is herébf giyen that the U. S. Nucieér Regﬁlatory Commission
(the Cémmission) has issued Amendment No. 21 to Provisionail Operating
License No. DPR-20 issued to Consumers Power Company which revised
Technical Specifications for opgration of the Pslisades Plaﬁt, located
in Covert Township, Van Buren County, Michigan. The amendment is
effective as of its date of issuance.

The amendment (1) revises provisions in the Technical Specifications
related to the replacement of fuel assemblies in the Palisades core with
fuel assemblies of a different degign, constituting refueling of the core
for operation with Cycle 2 at power lcvels up to 2200 MWt (100% power),
(2) incorporates operating limits in the Technical Specificatons based on
an evaluation of ECCS performance calculated in accordance with an acceptable
evaluation model that conforms to the requirements of the Commission's
regulations in 10 CFR Section 50.46, (3) modifies various limits established
in accordance with the Commission’s Interim Acceptance Criteria, and (4)
£erminates the further restrictions imposed by the Commission's December 27,
1974 Orxrder for Modification of License, and imposes instead limitaticns
established in accordance with the Commission's Acceptance Criteria for
Emergencf Core Cooling Systems for Liéht Water Nuclear Power Reactors,

10 CFR Section 50.46.



Thé applications for the amendment comply with the standards and
requirements of the Atpmic Energy Act of 1954, as amended (the Act),
and the Commission's rules and regﬁlations. The Commission has made
appropriaté findings as required by the Act aﬂd the Commission's rules
and regulations in 10 CFR Chapter I, which are set forth in the license
amendment: Notice of P?oposed Issuance of Amendment to Provisional
Operating License in connection.with this action was published in the
FEDERAL REGISTER on February 23, 1976 (41 FR 8002). No request for a
hearing or petition for leave to intervene was filed following notice of
the proposed-action.

The Commission has determined that the issuance of this amendaent
will not result in any significant environmental impact and that pursuant
to 10 CIFR 851.5(d)(4) an environmental statement, negative declaration or
environmental ihpact appraisal. need not be prepared in connection with
issuance of this amendment.

For further details with respect to this action, see (1) the applications
for amendment dated July 9, 1975, and January 30 and April 5, 1576, as
suppicmented and amended, (2) Amendment Né. 21 to License No. DPR-20, and
(3) the Commission's related Safety Evaluation. All of these items are
available for public inspection at the Commission's Public Document Room,
1717 H Street, NW., Washington, D.C. 20555 and at the Kalamazoo Public

Library, 315 South Rose Street, Kalamazoo, Michigan 49006.



A:copy of items (2) and (3) may be.obtained upon request addressed
to the U.S. Nuclear Regu}atory Commission, Washington, D.C. 20555,
Attention: Direépqr,ADivision of Operating Reactors.

Dated at Bethesda, Maryland, this 29¢h da}‘r of April 1976.

FOR THE NUCLEAR REGULATORY COMMISSION

// ‘ ’/P‘-"D

L ‘v-/f ~AL \5:' Mu’ ,,{",.Zﬁ_ I}
Robert A. Purple, Chfef
Operating Reactors Branch #1
Division of Operating Reactors



