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This arrangement satisfies the general requirements of G0C-17,
.

but is not in conforman.ce 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 o[this possible fault, the staff

believes that the likelihood of this postulated fault.

,

adversely affecting plant safety is remote, and therefore

acceptable for Cycle II. However, the licensee has agreedOO)* to *

(1) evaluate the impact on plant safety of the removal of the

automatic transfer scheme on bus Y0l and (2) propose and

implement a design change on the swing. bus that meets the require-

o ments of IEEE Std 308-1971 and the recc=endations of Regulatoryr ,

'

Guide 1.6, or submit additional justification for the present
'

~

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

" Cycle III operation. -
.

~

.

.

The third intertie involv'e's the D-C distrib:ltica sys en
.

buses, D10 and'D20, and the redundant 480 volt r.otor control
~

center power supplies, MCC-1 and MCC-2.

Engineering Safeguarcs Channel 1 power is normally
'

fed' to D-C bus D10 frem MCD 1 through battery charger !!o.1.

Channel 2 power is similarly fed to D-C bus 020 from MCC-2

through battery; charger .'!o. 2. However, there.is also a

continuous intertie between CC bus 020 cf channel 1 and
;

MCC-1 of channel 2 through battery charger !!c. a.
" atter dated April '15, ~1976. .

.
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LNewise, th'ere is a continuous intertie between.

redundant DC bys D10 of channel 2 and MCC-2 of channel 1 -

' '

through battery charger No. 3.
,

h
This concept of providing a continuous cross train$'

'

bus cie adds little 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 comprcmising.

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 recor.r.endations of R.G.1.6.

The licensee has, therefore, agreed to open both breakers

7 on either side of' battery chargers Nos. 3&4 and use them

- as " spares" during normal plant operation. ,

- In addition the licensee will amend his administrative
'

procedures to prevent battery chargers Nos. 254 and
,

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

125 volt D-C buses simultaneously. Howeve" the licensee will
.

, jaanually connect batiery charger No. 3 to Di .;
.

,"
'

' bus D10 only after two circuit breakers in each feeder line

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

[
~

connection of. battery charger No. 4 to D-C bus D20 will be

permitted only after two circuit breakers in each feeder
,

line of charger No. 2 are opene'. These manual' cross train ties
)

are to be permitted e,nly for the time required to repair or . -- j

|'

maintain the dedicated charger. -

.

I
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.-

With the elimination of the. continuous cross train
-

bus tie throug,h' the battery charger, the staff finds the
.

D-C distribution system design acceptable.
. . -

5.1.4.4 Qualification Status of Electrical Ecuicment
-

The qualification requirements for safety-related

equipment are a measure of the equipment's ability to
-

,

with. stand the design basis seismic and environmental conditions.
.

-

All safety-related equipment, controls and amergency electric

power systems are Class 1. Class 1 equipment is that equip-

ment (1) whcse failure could cause uncont elled release of.

radioactivity or (2) which is essential for immediate and

long term operation following a loss Of Coolant Accident. The2_.

equipment is designed to withstand the appropriate seismic
'

-

loads simultaneously with ~other applicable loads without,

loss of function. In addition, a seismic disturbance will

not affect the operation of safety systems.- .

The licensee 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 ccmponents 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 .. brat'en over a ccatrolled,

_
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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,
'

g. temperature, humidity, and pressure. -

These tests were completed satisfactorily 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

ope'ation.
-
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Electrical and Physical Seoaration Criteria _
li - 5.1.4.5 '

-Engineered safeguards circuit separation includes
.

-

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 tubing,
,

galvanized steel cable tray, junction boxes, containment
.

*

Power,

penetrations and raceways within equipment cabinets.
.';

control and instrument cables are run in separate raceway '

41 - .,

' systems, except for a few cases in which control and '

7

'

instrument cables occupy the same cable tray but are
-

When power, control and.' separated by a metal barrier.
,

,

. instrument trays occupy the same area, they are arranged.

.
.

.verticallywiththepowertrays[ontop,thecontroltrays

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

A minimum vertical clearance of 1 f. cot is maintained
...

All engineered safeguards receways are.

'between trays.
.

.

located in tor'nado protected areas of the building or are
~

embadded.
.

-

.

6

.
*

.

*
.
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.

-

...

The raceways and containment penetrations for these ,
'

.

circuits are divided into two systems. Where four channels

:are to be accohdated, a metal barrier is provided within
,

Allth' appropriate cable trays of each raceway system.e
.

. .
other' parts of the system ~(' con'duits, function boxes,'

containmentpenetrations,etc),asappropriate,are
,

* duplicated 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 between the two
.

raceway. systems. This is provided by running the raceways
.

in separate rooms, by providing such distance between them
]- ,

to assure t'at a single accident will not affect both
-

h
. . . . .

raceways or by fireproof barriers between the raceways.
,,

*

'

Penetration of_the barriers is minimized, but when~ -

' penetration'is necessary, the penetrating raceways.are
~

'
,

. ... .. . . sealed. ,, ,

,

'The power source for driven equipment and the control.' - -

-

,
.,

power for that system are supplied from the sources in one
.

'

channel. .

Although Palisades does not meet the most recent-

separation criteria, there has been sufficient consideration'

given'to the layout and separation of electrical cable and equipment

so'as .to allow continued scuer operation. .

.
.

.

_
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Electrically Ooerated Fluid System Comconents5.1.4.6
Each motor operated and air operated valve in the ECCS

has been reviewed for compif ance with Branch Technical'-

P Position EICSB-18 to determine if a single failure
-

malfunction of the operator could have an adverse effect on
.

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

.

malfunction to, the most adverse position rather than the'
-

.

normal failed position.
-

.

In most cases, it was concluded that redundancy of

systems and/or valves provides for proper functioning of

the ELCS, with the qual,1fications discussed below.

5.1.4.6.1 Safety iniection Tank Isolation Valves _
. . . _ . _

-

-

Removing power to the operators of motor operated.

' valves while the valve is in the preferred position is
.

an- acceptable means for preventing malfunction in certain
.

instances, and for this reason the-licensee has proposed

to remove power to th'e four motor operated safety injection
~

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

The valves will be locked in the openthe open position.

position prior to achieving critical' power by opening key

lock switches in the control room and by locking open the
'

.

.

breakers of the valve operators. ,

.

9

.
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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 prior to reactor
. . _ .

operation'. The Technical Specifications for Cycle II have
. . . . . _ .

included provisions for the above requir'ements.
.

, ,

We conclude that this is an acceptable method for
-:

preventing malfunction of the safety injection tank isolation-

'

/valves.
,,

.,
'

'

5.1.4.6.2 Mini-Flow Byoass Valves-

In the event of a small break LOCA, the reactor coolant

system pressure could remain relatively high for a period of
'

'y time preventing flow in the low pressure safety injection
~

. pumps, resu'1 ting in overheating and damage to the pumps. -

.
~

' ~To prevent overheating and pump damage, an orificsd 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-ficw bypass line must be open during the-

'
. ..

. injection phase of a LOCA until the reactor coolant system
, .

,

'

pressure falls below the shutoff head of the . low pressure-
,

*
safety injection pumps. However, this line must be closed 1

,

to allow: isolation of the refueling water storage tank and-

containment during recirculation.

,
,

.

6

'
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.

For this purpose, two in-series solenoid actuated,.

pneumatic valves have been provided in the mini-flow

bypass line. ' Since a single failure resulting in the closure

of either of these valves during pumped injection could resultF
'

in pump' damage, the licensee pro, posed a design modification
.

~

in his submittal dated April 7, 1976.

The design modification is to electrically place two
.

codtacts in series in the solenoid valve coil such that-

.

""-

bothcontactswillhavetofaiIclosedbeforevalvemotion
will occur. One contact is to be energized by a low water

level signal generated-by 2 out of 4 logic whose inputs
.

.

._

are derived from sensors on the safety injection refueling

water tank (SIRWT). The.Other contact .is' energized by the
.

- - control room operator manually closing a hand switch. Therefore,
.

in' order to energize the coil and cause valve closure, the-
,

contacts associated with the hand switch in conjunction with

. those associated with a low level in the SIRWT will have to
~

close. The staff finds this' design acceptable as an interim*

.
.

-..
'fix for making the mini-flow bypass lines' single failure' .

.

proof. However, for long term plant operation ~the

= -
licensee has agreed 00)*toimplementacontrolcircuit /

'

design change that precludes the possibility of undetected
o

failures and one single failuie causing spurious valve

closure. In addition.this design change must meet all
,

the requirements of 'EICS STF-12. The Technica'1' Specifications
* Letter dated April 15, 1976,,

. . . .

W
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.

include our requirements regarding the m n -i i flow bypass
-

-

.
-

~

line valves. -

-

. .

5.1.4.6.3 Shutdown Coolino Flow Control Valve
In the licensee's July 9,1975 submittal, it was noted

,

thatasinglefailureofthe'SI1utdownCoolingFlowControl
~

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 cormon
.

.

discharge line from the two low pressure safety injection
.

In a submittal dated February 25, 1976, the licenseepumps.
.

proposed locking the valve in the' open position by isolating

7 the air supply. Since the valve is an air-to-close valve,

this procedure would prevent inadvertent valve closure from
'

Valve position,

a spurious electrical signal to the solenoid.'

,

indication 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-3005

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

,

the time such procedures are required (about 12 hours following

aLOCA). The licensee has verified that the air supply may be

restored to the valve when required, and the Technical Specifications
We

have been amended to provide 'for the above requirements.

conclude that the proposed operating procedures regarding control

valve CV-3006 are acchptable.
.

'

4
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5.1.4.7- Submerged Electrical Eauioment .

,As the result of a Loss of Coolant Accident (LOCA), the
.

-

.

containment s w.p will be filled with borated water. At the

b LOCA flood level certain electrical equipment will become-

\ submerged.

The licensee has surveyed the containment building, and .

.

all the electrical equipment which 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 discusses the submergence of those motor
,

2 - operated valves within containment which are required
(

.

following a LOCA. Section 5.1.4.7.2 is more general,
.

.

,' addressing'the overall effects of submergence, and includes

our review of. the plant breaker and fuse coordination scheme.~

.

5.1.4.7.1 Submerged Valves Inside containment
.i

.

'

The licensee has surveyed the lovier regicns of the 1
-

c'ontainment and reported in a submittal dated February 25, 1976
'

9
_ ,

.

that the only' motor operated valve that could become submerged
;:,

-i in a post-LOCA environment is M0-3008. Valve'M0-3008 is in |
-| . !
-

the discharge line from the 1,ow pressure safety injection-
j i.

pumps to one.of the four cold leg injection points and
.

'

i receives a safety injection actuation signal to open within
->

seconds after a LOCA. The licensee has stated that sub:rerging
-

. .

e

a

s

'
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*

the valve would not affect its performance because it would
-

_ _ . . .

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

,

' 20minutesfollowingaI.0CA).
It is stated that if flooding

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

We ars in concurrence with thein the open position.

-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 pump), 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 Eouicment_Submeroence
.

-5.1.4.7.2 his. .
The licensee has . performed a detailed review of

equipment and its associated circuitry to determine the
.

'

|
safety significance of this flooding including the effects
on dass IE electrical power sources serving this equipment.

''

Breaker and fuse coordination was specifically addressed.
,

-

There are over 100 items including transmitters,

switches, pumps,' transformers, valves, and power supplies
Most are 120 volt low power

that will become submerged.
Most items are notScme are 480 volt equipment.equipment.

.

safety related; some items are.
.

O

*
3 *

g

4
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. .

. .
.

. .. ..
~

Nevertheless, the licensee has indicated that the feeder-

,
.

breakers or ft ses are designed such that they wculd open
. . -

.' to clear the fault prior to the inceming bus breaker opening.'
-

.

. .

'. Based on the infor=ation submitted and our review thereof,
*

.

p. . .

the staff. conc.ludes that the design is acceptable for cycle II
~

-

with respect to mitigating the consequences of flooding of
,

'

electrical equipment due to a LOCA.

.

.

-
.

. .

5.1.4.8 Cenclusiens ,

-

,

-
.

The licensee has performed a single failure analysis I

of the ECCS and .the staff h'as evaluated the submittal. oased . i
~

a
upon an evaluation of this submittal ar.d.the discussions in'

1
-

. . ,,
,,

the proceding sections, the Er.ergency Core Ccoling System-
~

. me'ets the basic single failure requirements for the
'

Emergency Safeguards Actuation System. - - *

With certain design and Technical Sce'cification changes:
. . . .. .

* as discussed in the preceding sections the following areas
" '

' '
'meet the single failure requirer.ents.-

. .

'

1. Onsite E:..ergency Pcwer System

-2. Electrically Operated Fluid System Cer.penents>

,,

'

3. Electrical Interlocks
.

4

e

.
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'

Based on the licensee's submittal, the staff has
'

.

determined that the design in the following areas is
.,

acceptable for the next refueling interval.- .
,

.l . Qualification Status of Electrical Equipment
,. . , .- .

,

.2 Submerged Electrical Equipment
-.

. .

.

The licensee has' designed Palisades so that electrical
'

and physical separation criteria in effect at the time of

its design were met. This is acceptable for the next

refueling interval. In conjunction with a review.of the-

adequacy of fire protection for all nuclear power plants,
,

.

j the licensfe will be required to further evaluate; cable,

* separation during Cycle II. -

,
,

.

. .

,

.

- 5.1.5 Boric Acid Concentration Effects Durino pest LOCA Lono Term Cc 19. '
.

The ECCS is required to provide adequate cooling for the.

,

reictor core following'a~LOCA. Long term reroval.of residual
..

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 limit
,

'

is exceeded, precipitation of boric acid will occur resulting'

in possible blockage of the coolant flow paths and a degradation-

in cooling capsbility.
.

.
.

m
*

b
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"

At the request of the NRC staff, the licensee reviewed--

his ECCS equi .ent and emergency operating procedures and

submitted for the staff's review submittals dated June 27

and August 20, 1975 including results of computer analyses ,~

and iroposed emergency operating procedures designed toN t
'

- prevent an excessive buildup of boric acid during post
,

'LOCA long term cooling. The licensee included in his'
-

submittals some proposed system modifications which
.

would enhance the reliability of his long term cooling

system. The staff evaluation is discussed below.

' The procedures proposed by the licensee require'

that for the first 12 hours after LOCA, boric acid
,

! solution b'e injected into the cold leg.' After that time.
..-- - --c~ . . . .

the cold leg injection should be supplemented, either by

suction from the hot leg through the shutdown cooling*

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

pressurizer auxiliary spray line (hot leg injection).
, ,, ,,

These modes of operation will assure sufficient flushing.

~ ' ' '' '

through the core and will prevent the buildup of boric'

.

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

rate of 20 gpm is sufficient to prevent the precipitation of

i boron, whil'e his proposed post-LOCA long term cooling procedures
,

specify a minimum flushing flow of 100 gpm for either the

primary flushing method, hot leg suction, or for the backup
,

.

rethod,hotleginjection).,

t 9

e' |
.

.
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The staff has performed independent calculations j
.

which have confirmed that the licensee's analyses were -

,

conservative. -

.

-- - In the licensee's May 22 and June 27, 'i975 submittals,
~'

it was reported that a-review was being conducted to.
'

determine the post-LOCA environmental qualifications of
, ,

"
~

the components required in the long term cooling procedures-

,

aimed at preventing boron precipitation.' In a letter dated
,

August 27, 1975, the licensee identified eleven areas in-

j

which further equipment qualification and/or modification

wouid be required. A qualification program was also'

proposed, and the lic'ensee's' progress with this program

has been rbported in subsequent status reports dated
~.' November 5, 1975 and March 8, 1976. Prior to startup of

Cycle II, the licensee completed qual'ification 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 h'as been unable to'

.

. obtain some of the valve replacement parts and electrical

components required for ccmpleting the qualification of
, ,

the 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
.

4

%
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,

the necessary parts, the required modifications will be

completed either during a power outage or the next .

refueling outa'ge.-

In addition to the above, an evaluation is being-

,

9 .
.

-

performed 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 along with a program for correcting any
. .

deficiencies in cable separation.

We have reviewed the boron concentration evaluation

performed by the licensee, and we conclude that the proposed-

I

methods for operation'of the ECCS will prevent exceeding

7 boron solubility limits within.the reactor vessel during
'

' . ' post-1.0CA long term cooling. The licensee is proceeding with the

prcgram _ defined for improving the reliability of his backup system

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

- basis.
. .

,

5.1.6 Conclusions

Based on our review, we conclude that:

1. The ECCS cooling performance conforms to the peak clad

temperature and maximum oxidation and hydrogen generation

criteria ~ of 10 CFR Part 50.46(b). 'In addition the
*

i

; plant will also conform to the 'two remaining criteria, i.e.,-

'

the maintenance of a coolable geocetry and long term

cooling. .

,

.
. .

k-
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,

2.
,

The licensee's submittals regarding the containment-
.

pressure calculations are acceptable.
. . .

3. The information submitted by the licensee along with
'

-- - certain design and Technical Specification changes -

'

demonstrate conformance-to the single failure criterion.
,

as discussed in .the orevious sections.
. ..

'

.

,.' ,

..

.

'

4. Adequate systems and procedures exist to provide long

term cooling to the reactor vessel and prevent boron
7

precipitation. .

. ..
.

..
.

5.2 Rod Ejection Incident.

The licensee has determined that the ejected rod worth

for Core II will be within'the limits analyzed in th'e
. .

"
'

Cycle I analysis. This worth will be corifirmed experimentally-

during the Cycle II startup program. This is acceptable.

.5.3 Rod Droo Incident

The licensee has determined that the rod drop parameters-
'

for Core II will be within the limits analyze'd previously

in the Cycle I analysis. The worth of the dropped rod will

be checked experimentally during the startup program. This
..

is acceeptable.

-

-- - . -
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Rod Withdrawal Incident

The licensee and Exxon have reanalyzed the rod withdrawal

transient from full power using the Exxon PTSFWR2 code.(13)

The staff has reviewed this code, together with the additional,

M information submitted in support of the Palisades transient,

and accident analysis.(5,9) 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 Cycle II. The minimum DNSR and the maximum system

pressure calculated for the full-power case were 1.69 and
- .

,

1822 psia respectively. These values are well within the.

design bounds, and the analysis is therefore acceptable.
" '

5.5. Loss o'f Coolant flow IncidentsJ
-

The analysis of the reference cycle showed the loss of
.. -

coolant ficw incidents, pump coastdcwn and locked rotor, to

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

'

of these incidents resulted in MDNER's of-1.62 and 1.39 for
'

the pump coastdown.and locked rotor cases respectively. Of,

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

flow- locked rotor. incident resulted in the hi9 hest pressurizer

pressure, with a value of 1909-psia.
~ ~ ~ ~ '~ ~

This is well below the

Technical Specification limit of-2750 psia and the analysis
is acceptable.

.

$

. , - --
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5.6 ' Loss of Load Incident
.

The loss of load incident was analyzed for the reference .

-
.

cycle using the most limiting parameters during the core
'

.

' '' -

.

life. This incident was l'imiting with respect to system
., ..

For Cycle II thi' system operating pressure is' '

pressure.N

1800 psia while the reference cycle pressure was 2100 psia.
.

The other Cycle II input parameters are also more favorable
~

- *

~than those for the reference cycle. Therefore, the results'

,,

for the reload cycle will be bounded by those for the

-reference cycle.
.

5.7 Other Transients and Accidents

Theremainingtiansientsandaccidentsinthelicensee'sj
:FSAR are either not affected by the proposed core design

-

changes or the input parameters are less favorable than~
-

,

for the reload cycle. Therefore,th.eresults}forthereload-

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

'

|
, ,

. find this acceptable.-
,

. .
. .. ,

. ..

,
6

. .
-

. : .~. .- . ..

.
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'
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>-6.0 Conclusion ..
~

.

| Based on our evaluation of the application and available
'

reload information as set forth above, and sub.iect top ,

the requirements set forth above, we conclude that it is
' ~

acceptab1e for the licensee to proceed with Cycle II operation
'~ 'in the manner proposed.-

. , .

We have determined that the amendment does not authorize a *
.

'

change in effluent types or total amounts nor an increase in power

level beyond that previously authorized and will not result in any

significant environmental impact. Having made this determination,

~. e have.further concluded that the amendment involves an action whichw,

3
.

.
'

,

is insignificant frcm the standpoint of environmental impact .and

pursuant to 10 CFR 51.5(d)(4) that en environmental statement,'
" '

negative declaration, or environmental impact appraisal need 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 health and safety of*

the public will not be endangered by operation in the preposed manner,

and(2)suchactivitieswillbeconductedincompliancewiththe.

Commission's reg'ulations and the ' issuance of this amendment will not

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

,

* . safety.of.the public.
~

.

; DATE:

'
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. . Safety Evaluation

License Number DPR-20

Docket Number 50-255
- -Palisades Plant

_

'

:.

O'' 1.0 Introduction ,
.

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

-Consumers Power Company (the licensee) 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 essemblies of a different design,

constituting refueling of the core for operation in Cycle II- ,

N' at power ' levels up to'2200, MWt (100% power). , In addition,

the proposed changes include operating limits based on an-

. evaluation of ECCS performance calcul6ted in accordance witti
'

, ,

en acceptable evaluation model that conforms to the requirements
.

of.the Commission's regulations in 10 CFR Section 50.46, as -
.

required by' the| Commission's Order'for Modification of License
1

'datedDecember[27,1974. -
- .

;

1.1 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 .2 3 . The Cycle.II core is unusual for.a4
,-

.

.

p .
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' '

reload in that. it contains no previously exposed fuel. This.

- . core utilizes a three batch, two-zone configuration with 68 high-

i enrichment Combustion Engineering (CE) assemblies located at.the core
' ~

.-
.

*

- circumference, and a mixed array of low-enrichment and poisoned
~

.
hiijh-enrichment' 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 plugging), accident and transient.

analysis of the new core, an' a detailed startup test program in-d.

support'of the Cycle II reload application. Since this is the
- first app.lication .for a Palisades reload with Exxon fuel .

,

'

assemblies. Exxon Nuclear Company (ENC) has provided. documentation on-

the ENC ECCS performance analysis models and computer codes.-

From our review-of the available reload information, and

subject to the requirements described in'the f0ll0 Wing
,

sections { we conclude that it is acceptable fo'r the licensee to
proceed with Core II operation in the manner proposed. Our review

and evaluation of the licensee's Core II, reload submittals is-
,

.

discussed in the'following sections..

.

%

. -

?

.
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- 2.0 Mechanical Desien '

- Palisades Cycle II fuel reload will consist of 135 assemblies

of ENC fuel denoted as assemblies E and F and 68 assemblies of CE
"

fuel denoted as, type D.
- The fuel rods are in a 15 x 15 lattice array. They areg '

clad with Zircaloy-4 and are prepressurized with helium. The
,

,

N E and F type fuel rods are slightly different in design from.

the-previous. Combustion Engineering fuel. Tne cladding is 19's,

* thicker, the fuel-cladding gap is larger and the fuel pellet
t

length-to-diameter ratio has been reduced to provide the fuel .

rod with more resistance to pellet-cladding interaction failures.

The rod bundles contain 10 Zircaloy spacer grids with

.Inconel sprines to laterally. locate the fuel rods and Zircaloy

7 guide bars. .

TheCcdbustionEngineeringtypeDfuelhasthickercladding,-

shorter pellets, a larger pellet-cladding gap and a higher internal-
,

pressure to increase resistance to pellet cladding interaction

'. failures relative to that of the Cycle I fuel.
~

The licensee has used ENC analytical'cethods to shcw that the

.... Exxon and CE fuel will operate safely during Cycle II.
- Fuel densification effects were considered by the licensee.

The GAPEXXI25) code was used to calculate fuel stored energy taking
, ,

fuel densification into account. The COLAPX( m"'code was used to

predict the time at which cladding collapse due to axial gaps-
.

in the pellet stack would occur. Cladding collapse is not

predicted for Cycle II. Both of the above ENC codes have been

rev'iewed and a; proved by the staff.

L
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The licensee has taken into account the increase in linear., ,

heat generation rate due to the shortening of the fuel stack.

The licensee has co'nsidered power spikes caused by the formation *

- of axial gaps due to fuel densification in both' the LOCA and Ct!B"'

'

analyses. In both cases the-lice'nsee has concluded that the power

spike need not be considered. In the case of the ECCS analysis

justification is based on the topical report WCAP 8359 " Effects of
'

Fuel Densification Power' Spikes on Clad Thermal Transients." For

DNB' analyses, the licensee justifies neglecting' power spikes based on the !
r-
l

. topical report WCie e219. Tne staff concludes tnat Inis is f

acceptacle.-

. .
-

The licensee has not considered the effects of rod bc dng on 07:3 i;_..

|3 and LOCA analyses. In the case of Df!B analyses the staff finds the !

|effects cf rod bewing to be within the envelope of other thermal-.

performance margins, based _on experimental data in the Westingnouse

topical report WCAP 8176 "Effect of a Bowed Rod on DNB,' d 'ch has

been reviewed and accepted by the staff. The topical report shows

that.at the .Taximum pressure expected for a Palisades anticipated.

.

- transient the effect of rod bcuing on D.'!B is negligible.

In the case of_ LOCA analysis, the staff has determir.ed
'

that the amount of bowing expected at the end of Cycle II will

not have a significant effect on the calculated results. This-

is discussed further in Section 3.0..
.

O

C.'.
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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 fuei 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 ccnducted on two type D (CE) fuel assemblies

-and two-type E and two type F (ENC) fuel assemblies.

The licensee has agm:! :o report the results of fuel

surveillance prior to the re-use of Cycle II fuel in Cycle III.-

In the case of any abnormalities discovered during this

m - surveillance program, the _ staff will require additional inspections

to be perfomed. The staff concludes that this surveillance
,

program 'is ' acceptable.

The Exx.cn fuel design for Palisades Core II is similar to that

. supplied by Exxon-for previous cores. The cl' adding is Zircaloy-4,

used as the cladding material'in previous fuel supplied for the ~

i . Yankee-Rowe Core XII and H. B. Robinson Core IV reload cores. Forty; e

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 mentioned;

cores. 'The general' dimensions of the fuel rod (including diametral

: gap which is of' importance for stored energy)'are within the range
~

cf PWR fuel designs previcusly' irradiated successfully by the industry.
,-

"Le::ers ;:a:ea raren 20 anc _ A:ril 8,1976

.

' i
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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 peliet$ 5 ave a length to diameter ratio
'

'

of less than one and a thicker cladding. These changes result in
,

-a greater resis,tance 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
s

power) compared to the fuel irradiated in theLprevious cycle.-

, Approximately 800 bundles manufactured by Exxon are in-core,~ ~ -

u- . . ,

4-t in PWRs and BWRs, with burnups ranging frcm first cycle to 25,000

MWD /MTU. : Approximately 10% of these have exposures between,
,

- - 15-20,000 MWD /HTU. . 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

LEilCtopicalreport{2)which,whenapproved,maybereferencedfor.
^ ^

future-fuel reloads of this type. Review of this report by the
.

1 staff.is in progress, and sections of this report r'egarding detailed

> analytical methods related to the effects of fuel densification s

have been reviewed and fcund acceptable. Other sections of this,

report remainfto be reviewed in more detail, and therefore have

:not been considered in.our conclusion that the Exxcn fuel design is.

F

-
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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

9- fuel (with improvements as noted) to that used in Cycle 1 which was

previously-found acceptable, and (3) the successful cperating

experience achieved to date with Exxon fuel. These factors, taken
.

together, provide reasonable assurance that Exxen fuel will

deronstrate acceptable performance. This will be confire.ed by a

fuel surveillance program at the end of Cycle II.

..
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3.0 . Nuclear Desien

The Cycle II ,dore'contains no exposed fuel, and therefore
'*

'

is neutronically similar to a first core. The reloading scheme-

-

will place unpoisoned, unexposed 2.73 w/o enriched Combustion
N. - -

- fuel (Type D) around the circumference of the core, and a
' ~

mixture of 3.04 w/o enriched Exxon fuel with burnable poison
.,

'

-(Type 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 typical relot.d.

The Type'E fuel 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 poison rods- ,

'

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

.is more uniform than that of the Type-D fuel, and the limiting':.
_

1,.
.

,1,oc,al peaking factor. remains 1.21. ,, , ,
.

- . ,

, ,

The licensee's calculation of control bank worths. for
.

Cycle II indicates that there is a substantial excess margin
'

-over a li design shutdown margin allowance throughout the cycle -

life. In addition,'an uncertainty.allewance has been allcwed for
,

calculation'of rod worth. The licensee will also perform an

extensive set of startup measurements which will provide

> . .
,

,

)

_ - - _ _ - _ - - _ - _ . - . _ - - _
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additional verification that the shutdown margin will be:

'

. . - maintained througho'ut Cycle II operation.-

,

II The nuclear calculations for Cycle II have been performed
~

'

by Exxon Nuclear Company, using methods which have been generically

approved. (22-26) In addition, the extensive set of startup measurements'

,

* - mentioned above will provide experimental verification for the.

BdC values of the rod bank worths, ejected rod worth, dropped
'

*

rod worth, moderator coefficients, and power coefficient. This' .

. .

procedure is acceptable.

Peak _ linear.heatgenerationrates(LHGR)forCycleIIare

7 restricted as indicat'ed in the section on' EC,CS analysis. The

licensee has proposed changes to the Technical Specifications ~-

,

which would administrative 1y limit the actual _ peak LHGR to less
-

.

than the.LOCA limit. power distributions will be measured by

means of the incore detector system weeklyI or more often as
.

. .. .
.<.

required by plant operations. The'se power distributions will
' then be used to generate alarm setpoints on the-individual incore- -

detectors. Total power will be reduced,(and the base cower, , ,
, , ,

distribution updated)-if these setpoints are exceeded. Fe find
this . acceptable. -

,

,

'
'

The interpolative coefficients used by the process computer's,

incore power distribution progran to calculate power maps' have

E been pre-calculated by the licensee and Exxen Nuclear Ccmpany'using

approved cothods equivalent to those used for Cycle I.
-

,, 6 e
4t .
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Yhe' measure f axial and radial peaking factors, a local

peaking factor of 1.21,- factors of: - -

1 10% for measuremeht-calculational uncertainty

35 engineering factor --

1.75% for stack he,ight shortening due to fuel densificati6n,.

' *

2% for total thermal power measurement uncertainty.

an'd'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. The licensee has argued
'

'

that no rod bow is expected for the Cycle II. The staff does not

agree with this' position, 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 statistically increasing the 3% engineering factor from.

3% to 3.13%. Because the present penalties toi:a1 to more than

17%, the effect of rod bow is negligible and no add'itional penalty

for rod bow is required.-
.

,

Section 3.10.3 of the Technical Specifications would allow
,

indefinite full-power operation with quadrant to core average

power tilts of up to 105. The licensee has justified this

unusually high figure by taking credit for the more detailed
.

U

5

- .
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power distribution provided by incore menitoring. The staff

agrees that incore monitoring can in principle ensure that the

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

remain: .. .

the certified version of the incore monitoring code uses'-
.

1/8 core symetry. The validity of the 10% measurement--

' '

calculational uncertainty in Section 3.19 has not yet.
. ,,

,

been justified for asymmetric operation.
p

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 fo,r reactor operations. The staff concludes that
^

operation with large long-term tilts is unjustified by the..

information available at this time. Therefore, we will require

that power be reduced to 75% af ter 30 days of operation with a

quadrant to core average power tilt in excess of St.

Because of the credit taken for the incore system 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 pcwer. Sections 3.11.a and 3.11.f of the proposed

Technt:a1 Specificatiens allow reacter c:eration with no inecre

monitoring up to 754 pcwer. The stcff does not agree that the

available informatien justifies cperatten with no inceres with

only 250 margin. Based en a design peaking facter of 3.52 (as .

.

p.
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discussed on p. 3-59 of the present Technical Specifications),
.

a peaking factor of 2.89 Osed in the LOCA analysis (from letter

datedApril5,1976,p.16),thenominalpeakingfactorsgiven"

in the letter dated April 8.-1986 the dropped rod incident

. 14.4-2 of the FSAR, a measurement-calculationalanalysis on

-uncertainty of 10%, and a short-term tilt limit of 10%, the

sta'ff 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 sections

3.11.a and 3.11.f be appropriately modified.

Section 3.11.a of the Technical Specifications requires that
--

t

at least 10 individ'ual detectors per quadrant (including two

detectors at ea'ch of the fcur axial levels) be operable when'

The licensee has arguedthe reactor is operating at high power.

that the low power density and high number of incore detectors-s
-

justify a greater number of failed detectors than permitted
. -

'

These other reactorsin other Combustion Engineering reactors.'

The
are typically required to have 75% of their ine' ores operable.

staff agrees that 75% are not required for operation of the Palisades

However, the present Specification corresponds to onlyreactor.
:

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 the original purposes of the system, but is not,

necessarily adequate if the incore systen is to be used for
,

This isensuring that LOCA limits will not'be violated.

especially true since the licensee wishes to take credit for

_ _ _ _ - _
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the incore system to allow operation with a dropped rod. Therefore,- - - -
.

' ~

.we. nill require that, in addition to ten operable detectors per. ... , , .

'

quadrant (which must include 2 dete'etors at. each of the four
'

pc Iaxial levels)._ 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 3.11.b 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.

-
s .

levels below-85% of the level permitted by the LOCA limit.- The.
,

.

staff. finds this Specification unacceptable because the reactor
..

,

operator, under the circumstances which invoke this Specification.

would have no rapid means of measuring the LOCA limit to which the
.: .. . .

derate would be tied. Therefore, we will require that the "85% of

the value defined in Section 3.19" in Sections 3.11.b' and 3.11.e- -

be replaced by "85% of rated power.," In , addition. we will require
,

, - --
. . . ..

_

that Section 3.11.f be modified such that if reactor power is

e greater..than 50% of rated (or 65% of rated if no dropped or

mis-alignedrodsarepresent)andthedataloggerisnotinuse.
,

F for automatic scanning and alarm generation, manual incore

-menitoring shal,1.take place such that at least 50% of the total

|~ number of detectors are manually read in a 10 hour period.
.

0
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Section 3.10.3 of the Technical Specifications allcws the

use of part-length rods to control axial Xenon oscillations.

Palisades is the only Combustion plant which allows the use of rdg

part-length rods.' The licensee has argued that the in-core
;

- .

[ d:tector system will be used to constrain the power distribution
'

within the design ehvelope. The staff agrees that the incore

system could b,e used this way provided that the incere monitoring
__

-

m

program (INCA)wereexecutedafterpartlengthrodmovement
-

'

and periodically during Xenon stabilization, the resulting power'

distribution were compared with the pcwer distributions used
F .

in'the transient analysis, and sufficient margin to DNS resulted
However, the available

to allcw the plant to withstand transients. _

infomation does not include the pcwer distributions used in the:' .

l; --
transient analysis.( It is likely that these analyses are equivalent, _

I

to those used in other CE plants. It has already been demonstratedt
j

'that these other plants can, under some circumstances, violate the
?

The staff concludesdesign envelopes by using part-length rods.
f E

that the available information does not justify the use of part-
,

j
We will therefore require that these rods remain :'

t: icngth rods.
$

.ithdrawn from the core except for rod exercises' and physics tasts.t 7

3part-length red insertion is acceptable for (1) physics tests, since
fi'

resulting power distributions are closely monitored under test conditions,
f' j

and (2) rod exercise purposes, since insertion of about 6" necessary j
for the exercise test ha.s an instr.if' cant effect on pcwer distribution. =

.2
=

..

<;

,

--~-~'~-- - - _ - _ _ _ _ _ _ - - - - _ - - - _ _ _ _ _ _ _ _ _ _ _ _
.
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,We. conclude that the proposed Technical Specificatiens,
-

- . .
,

'

subject to the requirements set forth above, are acceptable,,,, ,.,
,

because they will effectively limit the reactor pcwer to a level

consistent with the linear heat gen: ration rate used in the LOCA

y analysis. . The licensee h,as agreed to the changes discussed above.
''

4.0 The'rmal and Hydraulic Desien

,

The thermal-hydraulic analysis of the Cycle II core shows

the following results:
.

a. The ENC and CE fuel assemblies are thermally and-

'

' hydraulically compatible.
,

'b. The minimum departure from nucleate boiling ratios
,

(MDNBR) for both fuel types are always greater than~

1.30 for normal operation and anticipated transients.-
,

U)The thermal-hydraulic analysis included both experimental .
.

measurements and theoretical calculations. ' ) ENC has performed

hydraulic ficw tests to evaluate the compatibility between the-

CE_ type D and the ENC typ'e E and F fuel assemblies. The results

of these tests' shew that although'there were seme differences

in the pressure drop distr'ibutions between the~ upper and lower
'

tie plates and the bare rods and spacers, the difference in

flow through the ENC and CE assemblies is small. This difference

of flow /has been, considered in the analysis and this flow.

differential is acceptable.

Th'e adequacy of the EN;- fuel for meeting MC' ER requirements-

has been verified with transient analyses, performed at 1025 power.
,

The results of the transient calcula. icns are discussed later

'in this'.evaluatien. -

c
'

, % 1 f
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ONB calculations show that the MDNBR is greater than 1.30

-for both ENC and CE fuel assemblies uncer the operating c::nditions

of Cycle II. Additional cargin is provided bf the fact that the

~ steady state DN3 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 MD'lBR values acceptable (>l.30). We conclude
' from our review that the thennal and hydraulic design of the

Cycle II core is acceptable.
-

.

L .
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.
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I
; -

.

*

.
- +

..

e

0

0

9 9

e

9 9 g 9 9 $



~

^
.

_ _ _ _ _

'
. . .

. .
,

.

~ . -15-
.----

..
___ .

5.0 Transient and Accidenf Analysis

5.1 ECCS Coolino Performance (LOCA) Analysis
'

'

5;3.1 Evaluation Model

The licensee has evaluated through ENC the Palisades*
-

3 ECCS cooling performance using a calculational model that
'

-

.
.

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

The calculational model used by ENC for Palisades is.-

similar to the approved H. B. Robinson ECCS performance
,-

evaluation model addressed in the staff's Safety Evaluation

of September 11, 1975 and its supplement.05) The model has been

.. -
, . modified for Palisades by including: additional axial nodalization,.

_

the FLECHT correlation f' r short cores and skewed power profiles,o
.

a large reverse K factor in the junction between the intact leg

_on"the broken loop and the vessel to prevent reverse ficw of
" " "-

steam, injection pressure penalties for a 60 injection angle0

instead of a 90 angle, and an a.llowance for flow communication' - -

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

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

'liAsoftheH.'B.Robinsonmodelforthe'PalisadesECCS
' '' ~

" '

performance eval'uation with respect to the differences in plant

~ ' design, particularly the shorter core, the thinner fuel rods,
,

and the different accumulator arrangement in the Palisades facility.

We have determined that the H. B. Robinson model conservatively
i

O . accommodates these differences. We conclude that the application

..
,

.

u
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.

~ of the modified H. B. Robinson model to the Palisades plant
,

is acceptable.
,

Since the ECCS ana1ysis has been conducted assuming fcur 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 period 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 would2.
o -

.

- be required. In addition, up to ,12 hours is < allowed in order
|.

^

to conduct reactor internals noise measurements in different

coolant pump combinations. This interval of time is adequate to

.nske these naasurements, and is-less than the 24 hour period *

.

above which we ' find'acceptabl.a. | Long-term operation of the

facility without having conducted these tests (when necessary)-

'
'

represents a. greater risk than that incurred by permitting less-

- than'4-pump operation for no more than 12 hours toL perform the

! tests. Operation at Siof rated' power or less with less than i

4.punps operating is accaptable because such a power level ;.

embodies large.conservatis.:s that provide adequate' assurance, ,

that1the ECCS' criteria wculd be met.

.<

t

I

.
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5.1.2 ' Break Scectrum -

,
,

L Usi.ng the acceptable evaluation model described in the |
>

.

. preceding section, th's licensee provided in the January 30, 1976, |
'

p.. . March 8,1976 and April 8,1976 submittals the results of the -

. analysis of a limited break spectrum. The worst break location
*

,

3- . ;

was identified as a break in the cold leg at the pump discharge. ;

.

The worst single failure, previously identified by a CE I

analysis, is the failure of a low pressure safety injection
:
'

pump to start. ENC performed a series of break size calculations
!1

at that location and assuming the worst single failure. The. !

calculations were performed for double ended guillotine breaks
. !-

,

!

with discharge coefficients of 1.0, 0.8 and 0.6, and for. split-w

h breaks with areas of 9.818 ft2(equival,entinareatothedouble
,

ended guillotine break of the pump Iischarge line), 7.854 ft ,2 t

'

and 5.891 f*2
. . ....

From the results of the above calculatiens, it has been <

2determined that the 9.618 ft split break is most' limiting.
i.

'

~The maximum peak clad temperature was shown to be 2146'T which

is b. aw the acceptance limit of 2200'F as specified in i

,

.

10CFR50.46(b).- In addition, the maximum local ,

* *
;

metal / water reaction of less than 10" and the total core wide :.

o
~ metal / water reaction of less than 15 were within the allcusble

- i

limits of 175 and' l'J, respectively. These calculatiens were r

. .

'
.

.e

{

t

fx'h [
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' - done using a total peaking factor of 2.876. Based on this.

analysis, the li,c'ensee proposed to limit the peak linear
'

heatgenerationrate'(LHGR)to14.19kw/ft.*-
,

,

Wo have reviewed the above results and agree that the
'~

break spectrum has been defined sufficiently to assure that
*

' the worst break size and location for Palisades has been' -

,

'
'

* identified and. analyzed. We find the break spectrum*
.

- calculations acceptable. Therefore, it is our finding that. .
,

operation with the reload core consisting of CE and ENC fuel '
-- *

,

assemblies is acceptable and meets the requirements of 10 CFR

50.46. .

5.1.3 ECCS Conteir. ment Pressure Evaluationg
' '*

The ECC5 containment pressure calculations for Palisades
'

were done using the ENC ECCS evaluation model. The NRC staff'

. ..

reviewed ENC's model and published a Safety Evaluation Report

on Se'ptember 11, 1975, and a Supplement 'on.Novecer 28,1975. .

We concluded that ENC's containment pressure model was.

'. accep. table for ECCS evaluation. We required. hcwever, that-

. . . ,

*
.

-

.,

justification of the plant-dependent input parameters used in4

.the analysis be submitted for our review of each plant.- -

This information was submitted for Palisades by. letters-.-

'

i dated July 9,1975 and August 14,1975. Consumers Power Company

has reevaluated-the containment net-free volume, the passive heat
.

sinks, and operation of the containc.ent heat remetal systems with
'

regard to the conservatism for the ECCS analysis. This evaluation

J .. .

j
' '

.
,

Y^ ._- . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - _ _ _ . .
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was based on measurements within the containment and frem as-, '

The containment
built drawings t,o which a margin was added.

heat removal systems were assumed to operate at their maximum
h capacities, and minimum operational vclues for the spray water

'

and service water temperatures were assumed.
We have concluded that the plant-dependent information used

'for the ECCS containment pressure analysis for Palisades isf

*

reasonably conservative and, therefore, the calculated
.

containment pressures are in accordance with Appendix X to
*

,

10 CFR Part 50 of the Ccmission's regulations.

Single Failure Criterion.
,

In CENPD 132, August 1974, Combustion Engineering described
5.1.4

ithint
'

an analysis of the possible sing 1'e failures that can occur w,

It was concluded that the worst single failure'for.

. . .
. ,,

.the ECCS.

the large break in Combustion Engineering plants was the loss
d.

of one of the low pressure pumps, and this assumption was use
The

in the ECCS evaluation of Palisades performed by Exxon.
staff reported in its Status Report regarding the Combustien

. - 9. .

d

Engineering ECCS Evaluation Model, October 1974, that it foun_.s., ..,

f the single
. Combustion Engin,cering's generic evaluation o

failure criterion acceptable but added that the satisfaction
-

.

of the single failure criterion specified in Appendix K to
.

.

10 CFR 50 should be confitted individually for each plant.
The licensee has revieNed his plant with regard to single

- .
,

- - - - - _ _ _ - - _ _ _ _
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failures, and this review is documented in his July 9, 1975

and April 5. 1976 submittals. Proposed Technical Specification
,

'

.c anges resulting from the single failure criterion review wereh

"

also incfuded in the April 5 submittal.

We have performed as eTraluation of the Palisades Plant,

ECCS riegarding the single failure criterion in the following-

'

? specific areas:-,

1. Emergency Safeguards Actuation System-
,

2. Onsite Emergency Power System

3. Electrical Interlocks .! u .. r4 ,.

4. Qualification Status of Electrical Equipment

5. Electrical and Physical Separation Criteria-

6. Electrically Operated Fluid System Components
,_

-

. .

7. Submerged Electrical Equipment

Fc11owing is a summary of our revies.
' '

5.1.4.1 ' Emeroency'Safenuards'Actuatien Svetem .

[
. .

.TheEmergencySafeguardsActuationSystem(ESAS)isa
.

protection system that initiates operation of various'*

-
. .c-

.,

engineered safeguards equipment to mitigate the consequences

of,a Loss of Coolant Accident. The ESAS monitors two, ,
,

,

variables, low pressurizer pressure and high containmenta

pressure, in order to detect the loss of integrity of the-

boundary of the reactor coolant system. The pressurizer and

containment have four pressure instruments each in order to
'

derive a safety injection signal (SIS). Each pressurizer*

. *

S

I
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. .

pressure instrument and each containment pressure instrument

are powered from one of four. preferred A-C sources. The
,

actuation logic is such that any two out of four pressurizer,.
,

low-pressure or any'two out of four containment high-pressureE -

,

signals initiate the SIS which, in turn, actuates two redundant

safety infection actuation circuits.
, ,

** . Based upon a review of the.information the licensee has'

.

,

provided and of the previous evaluation of this system at
*

.

the operating license review stage, we find this design'

. .
,

. meets the basic single failure criterion and is acceptable.

5.1.4.2 Onsite Emercency Power System * '

.--
- The onsite emergency power system supplies electrical-

power to the engineered safeguards equipment whenever there-.

'is a total loss of offsite power. The ele'ctrical power ~and--

control buses are divided into'tw channels and the loads

, into two groups. Each channel consists of the following -

buses and pcwer sources: one 2400 volt bus,-one 480 volt

. load center, one 480 volt motor control center, cr.e D-C'.

distribution center, one battery, two battery chargers, two

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

.- , .
- -

. ... . . . . .
. ,

' -
... ,, .

*
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In addition, each channel is capable of furnishing power

to equipment lerad 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 opera'te the systems which mitigate the

consequences of a Loss of Coolant Accident.r
.

' * 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 connection. The staff has discussed the interties with
.

the licensee. Resolution of these two items is described in.

_

a= .

Section 5.1.4.3,, Electrical Interlocks.
-

. .

S.1.4.3 Electrical Interlocks'

An electrical interlock is used as a means of preventing
,

re'dundant channels from being tied together, thus compromising*
-

electrical. independence. .
,

The licensee has identified three interties which connect*
.

redundant channels together. One intertie is an electrical

interlock between the breakers connecting redundant 480 volt

emergency buses together. This electrical interlock prevents
.

1 manual initiation of breaker closure that could tie the

redundant buses together.

-
.

e

I0 4
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;
. . .Since a fault on either redundant bus would trip its

'

incoming breaker and operator action might be to attempt -

-

. - to close the tie breakers which may cause transfer of the

fault to the other redundant bus, the licensee has-

,
,

ragreed )* to implement procedural changes that r.eouire

the operator to clear the fault and close the incoming,

'

breaker prior to taking other action. If there is a fault.
-

-
.

- that cannot be cleared, no attempt to close the ' . =.

.

tie breakers will be permitted.

With this change to the plant's administrative procedures,

there is sufficient assurance that with a singic failure of

.
the interlock, redundant buses will not be compromised by

\ manual-operator action. We find this ch'ange acceptable.
' '

-' -
. . < --

-

The second intertie involves a swing bus arrangement-

.which automatically transfers a non-safety related 120 volt
'

' instiument bus between two redundant safety.related 480 volt-
-

,

motor control center (MCC) power supplies. Redundant 480 volt *

, . . . -

..

to'120 volt transformers are installed in each of the power
. ... .-

. . . . .

supplies. ' If a fault is postulated on the instrument A-C

bus (YO1), an automatic transfer on undervolta'ge may swing
,

.

'the Y01 bus from one safety-related 480 volt MCC to the .
,, .

redundant safety-related MCC. It may be possible for the ,

autcmatic transfer scheme to reflect the fault to both redundant
.

safety-related power sources.

*Let er dated April 7,1976 -

. .
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