:JQ&RG

Enorgy Measurements Group
San Ramon Operations

1183-4137
UCRL-16107

TECHNICAL EVALUATION OF THE SUSCEPTIBILITY OF SAFETY-RELATED SYSTEMS
TO FLOODING CAUSED BY THE FAILURE OF NON-CATEGORY I SYSTEMS
FOR PALISADES NUCLEAR POWER PLANT

(Docket 50'255)

OCTOBER 1879
by

’

t. Keika Collins

Approved for Publication

&N

A

Stephen A. Massey'
Operations Menager

This Document 1is
UNCLASSIFIED

Nicnholas E. Broderick
Department Marager
Derivetive Classifier

wWork Performec for Lewrence Livermore Leteoretory under U € Departmentcf Energy

Contrect No. DE-ACQOE-76 NVO 1MEC

810607035Y

SAN RAMON OFERATIONS
PO SLE S8 v CanSN BRTLC
Sah Ber SN Da, FlE, L Buse



ABSTRACT

This report documents the technical evaluation of Consumers Power
Company's Palisades nuclear power plant to determine whether the failure of
any non-Category 1 (seismic) equipment could result in a condition, such as
flooaing, that might potentially adversely affect the performance of
safety-related equipment required for the safe shutdown of the facility or
to mitigate the consequences of an accident. Criteria developed by the
U. S. Nuclear Regulatory Commission were used 10 evaluagte the acceptadbility
of the existing protection 2s well as meesures teken by Consumers Power

Company to minimize the danger of flooding and to protect safety-related
equipment.



FOREWORD

This report is supplied as part of the Selected Electrical,
Instrumentation, and Control Systems Issues (SEICSI) Progrem being con-
ducted for the U. S. Nuclear Regulatory Commission, Office of Nuclear
Reactor Regulation, Division of Cperating Reactors, by Lawrence Livermore
Laboretory, Field Test Systems Division.

The Nuclear Regulatory Commission funded the project under the
authorization entitled "Electrical, Instrumentation, and Control System
Support," No. B&R 20-19-04-031, FIN A-0231.

This work wes performed by EGAG, Energy Measurements Group, San
Remon Operations, for Lawrence Livermore Laboratory under U. S. Department
of Energy Contract No. DE-AC08-76NV01183.
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TECHNICAL EVALUATION OF THE
SUSCEPTIBILITY OF SAFETY-RELATED SYSTEMS
T0 FLOODING CAUSED BY THE FAILURE OF NON-CATEGORY 1 SYSTEMS
FOR PALISADES NUCLEAR POWER PLANT

1. INTRODUCTION

By letter to the Consumers Power Company (CPC) dated September
26, 1972, the Nuclear Regulatory Commission (NRC) requested a review of 3ts
nuclear power plant to determine whether the failure of any non-Category I
(seismic) equipment, particularly in the circulating water system and fire
protection system, could result in 2 condition such 2s flooding that might
adversely affect the performance of safety-related equipment required for
safe shutdowr of the facilities or which mey be required to limit the
consequences of an accident [Ref. 1]. By letter dated Octeber 26, 1972,
(Ref. 2] and subsequent letters, the Consumers Power Company submitted the

‘sdditional information requested by the NRC, as well as descriptions of

Jerious plant chenges implemented to mitigate the effects of failure of
some non-Category 1 systems on szfety-related equipment. The NRC guide-
‘ines [Ref. 3] are provided as an Appendix to this report.

The purpose of this technical evaluation is to determine, on the
basis of the information provided (refer to References), whether the
Licensee's response and equipment/plant modifications seems to be adequate
to mitigete the effects of flooding on equipment importiant to safety.



2. EVALUATION OF PALISADES

2.1 INTRODUCTION

Three separate review: ~{ the Palisades facility were conducted
by the CPC between 1972 and 1975. Initially, at the request of NRC in
1872, the CPC reviewed the circulation water system as & source of fiood-
ing [Ref. 2]. Subsequently, as a result of extensive plant modification:
completed in 1974, the NRC requested that the Palisades facility be agein

reviewed [Ref. 4]. These modifications [Ref. 5] consisted of the follow-
ing:

(1) Circulating water pumps were removed from the intake
structure.

(2) Cooling towers were added.

(3) The layout of two 90-inch diameter return pipes lead-
ing from the cooling tower basins to the condenser was
changed. Tnis resulted in both pipes traveling verti-
cally downuzrd through the intake structure.

(4) Two dilution punps end associated piping were added t0
the inteke structure,

(5) Expansion joints &nd butterfly valves in the inlet
piping to the condenser were added.

(6) Expansion joints in the discharge piping from the

condenser water boxes were added.

Finally, the facilities were again reviewed at the NRC's request
and several questions regarding flooding of the Turdine Building were dealt
sth [Ref. €, 7). The various sources of flooding didentified by the
Licensee and the approprizte safety equipneat ére discussed in Sections 4%
and 2.3, Section 2.4 orovides an evaluetion of existing protection 2s well
as teasuyres that were teken by (PC to minimize the denger of flooding and
‘0 orotect safety-related equipment.




2.2 SOJRCES OF FLODDING

During the Licensee's three reviews of the Palisades plant, the
following potential sources of flooding were identified:

(1) Circulating water system
(2) Fire protection system

2.3 SAFETY-RELATED EQUIPMENT SUBJECT TO FLOODING DAMAGE

The ‘following safety-related systems, equipment, or locatiens
were considered to require protection from flooding:

(1) Turbine Building and Intake Structure
(2) Service water pump motors
(3) Auxiliery feedwater pumps
(4) Emergency diesel generators
(5) Switchgear rooms
(6) Safety injection pumps
(7) Containmnent spray pump roons
) Charging pumps
(9) Motor control centers

) 480-volt load center

) Battery room

Existing protection from flooding as well 2s the steps taken by the

Licensee to protect the above equipment from flooding damage are discussed
in Section 2.4.

= & =



2.4 EVALUATION

2.4,1 General Considerations

The Licensee has indicated that all shutdown cooling eguipment,
the component cooling system, emergency diesel generators, and engineered
safeguards, which are located in the Auxiliary Building, are protected from
flooding by water-tight marine doors on all doorways connecting the Auxil-
jary Building with the Turbine Building. The spatial isolétion of redun-
dant safeguards systems in water-tight enclosures is designed to further
assure that if flooding were to occur Jue to some local causes, & common
node failure of redundant safety-related equipment would not occur [Ref.
2].

As an added measure, two 2auxiliary operetors are on duty eech
shift. One is located in the Turbine Building, and the other is in the

Auxiliary Building [Ref. 16].

2.8 Turbine Building and Intake Structure

It was determined by thne Licensee that the modified circulating
water system, which is loceted in toth the Turbine Building end the Intake
Structure, should be categorizec cs & "moderate energy fluid system" per
8ranch Technical Position - ME3 'lo. 3-1, entitled "Postulated Break and
Leakage Locations in Fluid System ®iping Outside Containment" [Ref. 8, 9,

5.

The actual stresses, including seismic, in the medified piping of
the circulating water system were determined by the licensee [Ref. 5] to be
=u~h less than the allowable stresses for non-nuclear piping. Therefore,
the postulation of any break in the circulating weter system piping was not
werranted and no protective measures were needed. It was concluded by the
Licensee that the modifications to the circuleting water system piping had
not changed the flooding potential in the Inteke Structure [Ref, 5], Tne

A staff has zgeed with this position [Ref. 10, 111.




However, this does not preclude a rupture in an expansion joint
in the biping, Therefore, an 2analysis wés made by the Licensee of the
expansion joints in the Turbine Building circulating water system piping.
From this analysis, it was determined that 2 postulated expansion joint
rupture and subsequent water leakage would result in the flooding of the
condensate punp area (571'-0"), the condenser area (580'-0"), and the
Turbine Building floor (590'-0") in a minimum time of 2-1/2 minutes. Two
level 2larms were installed in the condensate pump area to detect the
rising weler level., The sensors, which activate alarms in the control
room, provide sufficient time after flooding begins 10 permit appropriate
administrative action [Ref. 5J.

.
This edministrative action (or operating procedure) includes the
opening of & ro11-up door in the Turbine Building to 1imit the water build-
up to a meximum of only several inches above the 590-foot floor. The
roll-up door may be operated menually or by pushbutton-contro11ed motor.

The maximum water build-up has been determined by the licensee 10
be 2.56 feet in the Turbine Building [Ref. 7).

A break in @ circulating water systiem piping expansion joint
could also ceuse flooding from the Turbine Building to the Intake
structure. Door 435 between the Turbine Building and the Intake Structure
is @ secﬁrity door and is ¢losed and locked 2t all times when not in use.
Leakage under this door would be drained through five floor drains and one
backwash drain in the Intake Structure. we consider this adequate.

The service water pumps 2&re located at the 583'6" level and $°
are in no irmediate danger of flooding.

1n addition, there are alarms on the turbine sump pump s0 that
operators know if the turbine sunp is flooding.

ta consider these measures adequate to mitigete the conseguences

af flpgdaing in this area.



2.4.3 . Auxiliary Feedwater Pumps

The auxiliary feedwater pump room is located in the Turbine
Building at the 571-foot elevation. The room contains the electric as well
as the steam-driven auxiliary feedwater pumps and is protected from exter-
nal flooding sources by a water-tight door and water-tight seals around all
rocm penetrations. ‘

However, due to piping and other such hardware within the room,
<here exists a danger of the room flooding from intern:1 sources. Such
?looding did occur, to a depth of # inches, in August, 188 [Ref. 12], and
caused the room to be reviewed in light of the pessibility of damaging the
swd pumps. Leakage from an operating pump 2s well as plugged and inade-
quéte drains contributed to the problem. An NRC review of the room reveal-
ed that [Ref. 13, 14, 15]:

(1) The single entrance to the room w:s equipped with 2
water-tight door which wes normally closed.

(2) The room drains appezred to be inzdequate for accom-
modating all possidle pipe brezks in the reoom.

(3) No automatic level alarms existed in the room 1o
advise operating cersonnel that the room was flooding.

(4) The room was checked once per shift by security
personnel.

¢ate, Palisedes personnel have tzken the following actions (Ref. 16]:

(1) The packing was replaced on both of the sguxiliery

feedwater pumps, and & flozt-type check valve in the
drain 1ine was repaired.

h

(2) An annual preventive mzintenance sc
check a1l the check velves has baen

(3) The room continues to be checked by 2n operator once
per shift.

The Licensee is presently reviewing this problem to determine &
~zemaneat solution. Once this deterningt: the Licensee will
g_=~4t the design to the NRC staff for reciew. Tne resol.tion of this

- an’ - R e e | - ~ " .
pantam will be reported in subsecuent
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2.4.4 Diesel Generailor Rooms

The two diesel generator rooms (rooms 116 and 1168) are located
side by side at the 590-foot level of the Reactor Building. Fire system
piping as well as other water-carrying piping systems pass through the
rooms and are capable of breaking and exposing the diesel generators to the
danger of flooding. Both rooms have 6-inch dams located in the doorways
which lead from the rooms to 2 common vestibule. The doors leading from
these rooms to the vestibule have a 1/16-inch gap along the bottom through
which water can leak into the vestibule. Room 116 has one door leading to
“he vestibule; room 1168 has a door leading not only into the vestibule but
dlso into the adjacent 1-C, 2400-volt switchgear rcom (room 116A). “Both
+his room and the switchgear room are designed to drzin into & corridor
through a switchgear room door. Drains in the corridor will carry the
water into a sump. The door from the diesel generator room to the switch-
gear room as well as the door from the switchgear room to the corridor both
have large (1-inch) gaps through which water would drain. Other doors
leading out from the vestibule, room 116, and rcom 116A are water-tight
fref. 171, ’

Maximum flooding would occur if a fire system line broke in any
one of the three rooms. Worst-case flooding would occur in dieéel genera-
tor room 116, The water level would rise zpproximately 0.1 feet per minute
sroviding the operator with about 30 minutes in which to discover the
floo4ing and correct it. Room 116 is checked by the auxiliary operator at
lezs: once per shift and sometimes as often as every twe hours. Two 2larms
can result from a break in the fire line. Either one of these could alert
the operator, although it is pnssible to have & moderate fire main break
without triggering the alarms. A small leak in the fire main, the capacity
~f which does not exceed the output of the ancillery fire punp, would
sreclude detection because fire main pressure would be maintained.



Because of the patential danger of undetected flooding in room
116, the Licensee is presently reviewing this prodlem to determine &
permanent solution. Once this determination is mede, the Licensee will
subnit the design to the WRC staff for review. The resolution of this
proolem will be reported in subsequent evaluations.

2.4.5 2400-Volt Switchczar Rooms

A1l doors betweer the 2400-volt switchgear rocns and the Turbdine
Building have full bulkheéd doors which prevent weter from entering the
rcons. A1l other remaining doors are standard [Ref. 18].

Worst-case flooding, which would occur from 2 break in the 6<inch
fire system piping in the 1-C switchgear room (room 1164), cen be handled
by the gap under the door leading to the corridors ind the corridor drains.
Tne 1-D switchcear room, located at the 507-foot, 5-inch elevation of the
Reector Building, is also subject to flooding. Worst-czse flooding would
occur from a break in the S-inch fire main., The 1-0 switchgear room,
- howsver, contains two 3-inch drains. We consider these measures adequate
to =itigate the consequences of fiooding.

2.4.6 Safety Injection ~.~z znd Containment Spray Pumd Rooms

The two adjacent safety injection pump rooss :zre located at the
£70-fcot level of the Reac:ior Euilding. Both rooms conizin the low pres-
sur2 and the high pressure séfety injection pumps as well as the contain-
mers spray pumps.

Each pump room santéins & sum: for water eccunuletion in the

C vl
event of flooding. The sutps contain punps for pumping out the water, In
addition, each room is equipped with a level alar: which sounds in the

coniral roon when the water level reeches three feet in the sump [Ref. 18].

-



One pump room is isolated from the other by bulkhead doors. The

sunp bumps and level alarmms serve to mitigate potential danage should
flooding occur, and we consider this acceptable. '

2.4.7 Charging Pumps

The charging pumps are located on 12-inch steel structures at the
590-foot level of the Reactor Building. There is a volume control tank
located in an adjacent area. In the event of a rupture, the normal volume
of this tank (2,600 gellons) can flood the charging pump area which, how-
ever, is equipped with 4-inch floor drains leading to the waste tank [Ref.
18]. With the pump elevation and the drains, we consider these measures
adequate in mitigating the damage to the charging pumps.

2.4.8 “otor Control Centers and 480-Volt Load Center

Tne redundant engineered safeguards motor control centers, MCC
no. 1 and MCC no. 2, zre located together in the cable spreading room at
the 507-foot, 6-inch elevation of the Reactor Building. Power for these
motor control centers is supplied from the 480-volt load center buses (No.
11 and 12) [Ref. 18, 12]. The motor control centers are mounted on con-
crete pads 3 to 4 inches above the floor.

A potential source of flocding in the cable spreading room is 2
6-inch fire system mezin. A rupture in this line would result in water
flowing across the flocr and under the door. Immediately outside the door
is a hallway, leading <o stairs which lead down to the next level of the
building. Dreins in the hallway are designed %o drain away any water, and
the stairway would carry away the excess [Ref. '8]. We consider these
mezsures sdecuate to mitigate the damage to the motor control centers -from
flooding.



2.4.9. Battery Room

The battery room is adjacent to the c¢able spreading room at the
£07-foot, 6-inch elevation of the Reactor Building. The battery room door
opens directly into the cable spreading room. The battery room contains no
notential sources of flooding [Ref. 18]. Any flooding in this portion of
the Reactor Building would be due to the sources discussed in Section
2.4.8, above, and would flow down the hallway and the stairs. We consider
+hese measures adequate to mitigate the danger of flooding.



! 3. COUCLUSTONS

The Palisades nuclear power plant is designed so as 1o mitigate
sr prevent the potential damage caused Dy flooding of equipment important
“o the safety and/or the safe shutdown of the facility, with the exception
5% +he items discussed below.

First, it is recommended that proceduras or technicel specifica-

ions be developed by the Licensee to require periodic Surveil1ance. of

-hose drains and water-tight doors throughout the facility that are requir-

sd to mitigate the consequences of flooding to ensure that they will
function as designed.

Secondly, it was reconmended, and the Licensee hes agreed, Lo
review the design of the auxiliary feedwater dump room {1ocated at the
571-foot elevation of the Turbine 8,i1ding) and diesel generator room 116
‘Yocated at the 390-foot elevation of the Reactor Building). This review
Wwill determine what safety-grade design nodifications must be made 10O
~itigate the prodlems of flooding in these two rooms and subsequent danage
+3 the euxiliary feeawater oumps and the diesel generator, respectively.
The resolution of these two problems will be reported 1in sussequent evalua-
t10ns,

1t is concluded that, with the exception of the auxilizry feed-
water punp room and the diesel 9Janerator room, the "KRC Guidelines for
Zrotection from Flooding of Equipment lmportant 0 Safety" (Appendix A)
nave been satisfied.
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Licensees are required to investigate their facilities or review
their designs to assurz that equipnent important to safety will not be
danaged by flooding due to rupture of 2 non-Cla
sipe such that engineered safety features will

function.

APPENDIX A:
NRC GUIDELINES FOR
PROTECTION FROM FLOODING OF EQUIPMENT
IMPORTANT TO SAFETY

failure shel) prevent safe shutdown of the facility.

Further guidelines:

1.

Separation for redundancy - single failures of non- e

Class 1 system conponents or pipes shall not result in
loss of a system dmportant to safety. Redundant
safety equipnent shall be separsted and protected 10
assure operadbility in the event a non-Class I system
or component fails.

Access doors and alarns - watertight barriers for
protection from flooding of equipnent important to
safety shell nave all access doors or hatches fitted
with reliable switches and circuits that provide an
alarm <n the control room when the access 1§ open.

Sealed water passages - passages or piping énd other
senetretions through wells of a room containing equip-
ment inportant to safety shall be sealad 2g2inst water
leakage from any postulated failure of non-C1ass 1
wester systems. The seals shall be designed for the
SSE, including seismicelly indicated wzve action of
weter inside the affected conpartments during the SSE.

Class | watertignt structures - walls, doors, ranels,
ar other conpartment closures designed to protect
eauipnent impartant to safety from damage due 10
£looding from & non-Class 1 systen rupture shall be
Jesigned for the SSE, including seismically induced
wave action of water inside the affected compartment
jsring the SSE.

dater level alaras and trips - rooms containing none
Class | system conponents and pipes whose rudture
esuld result in flood danage 19 egquipnent important to
safety sh2ll have level alaras and pump 1°1D$ {where
nacagsiry) that alara in the control roon and limit
f1os4ing %0 within the design flcod volune. Redun-
isa=g 3% switches is required. Critical punp (1.e.,

Righ roluse flow, suth as condenser circulating weler

- - - w 1
- - o}

<
(45

ss 1 system component or
not perform their design
No single incident of a non-Class 1 system conponent or pipe



pumps) trip circuits should meet IEEE 279 criteria.

6. Class | equipnent should be located or protected such
that rupture of a2 non-Class 1 systen connected to a
tower containing water or body of water (river, lake,
etc.) will not result in failure of the equipnent from
flooding.

Ts The safety analysis shall consider simultaneous loss
of offsite power with the rupture of a non-Class 1
system component or pipe.

The licensees' responsas should include & listing of the non-
Class 1 systems considered in their analysis. These should include at
leass the following systems:

Firewater Denineralized Water

Service Water Drains

Condensate Heating Boiler Condensate
Feedwater Condenser Circulating Water
Reactor Building Cooling Water Makeup

Turbine Building Cooling Water Potable Water

'
—
o

'
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REFERENCE [18]

Burdoin/CRAFT §/33/79

PALISADES FLCCDING
TELECO! NOTES
Bi11 Beckivs

Jim Kugnin
Dick Sflver
John fiurdein
RESPONSE TC QS FROM LIVERMORE
CATED 4/30/79
a) 2.55} {s maxirum heiaht for mavirum expansfon joint spift
or equivalent 1ine break. Expinsten jolat bresk is
controlling facter, Butterfly valves M05301/8302 cperate to
close (auto) when purds are tripped, see 0WG 1853, Cperetor
can operate valves from centrol room, (side of bullding
blows out at 2 to I FSI).
b) OR.13 and roll-vp 2, zre one and the same OR,

c) Operating procec.re s:ill {n affect, roter operetor with push

butten next to CA. =:7.al opening with handwheel &s bachup.

Not directly, the docrs belusnn the 7. Boy and Aun{lfary Bey

are water tight,

Turbine room (elevation £20) su~p 1s loceted In condensate pump

PIT Flr. elevation is 57)'. ‘hhen this cumn averilowed 1t backedup
to the 2ux. fd, purp &t eicv::ion 871 thraugh floor drain pipe

{n which the check velve stuck epen,  Sece drawings M-14/M-18,

01 water alarm in this arep i located 2t 6™ ebuee c2nd, it fleor

(etev. §71.8). This cacirence happened once.



€/8

10,

.

o2

4160V switchgoar units arc not safety related and are not

required to bo acdressed,

Flood rate of 10"pipe ¢ 390apn. Flow raic under DR 2%90spm,
Flood rate of 8" pipe in R 1168 cS0gpm, 2" fir, dreins in corricor.
ref. telecopy DTD 2/5/79.

Yes, EBW Rms. enter one room thru other, See dwg. M-1, (elev. 570.')
Entry from cemponent cooling purp reem thru hateh end ladder,

see drawing M-1,

Both roors heve gymns with aute pumps. Sump hi level alarms,zre
Yocated 3' sdove bottem of su=p. HKuemin w;11 chech source of pwr.
for sump alarms ¢.d elev, of sumps.

DRs, between swier. rov=s and T, Buildings ere weter tight.
Remaining DRs, are standard DRs.

Tenk capacity 1s 3600 gal. normal level {s 2600 gtl, Ir the
event of brezk contents would flow to hellwey (2 doors) where
there are 2" floor drafns to waste tank, see Uriwing M-G01/602,
cénnot fiood charging purps.

Losd center & MCC room at elovatinn 607" contafas both triins:
load centers 1 & 2 and MECS 1 & 2, Source of Flooding 15 6" fire
mein approxirately 140 ¢pn flow, Water would flow under DRS.

te stafrwe)) Rt, outside of RM, 2" Flr. drefns in hallway, Elec.
equipment 15 mounted on concrate gads 3-4" above Flr, enly
separation between elec. Equipment 1s motal clecdding 14716 geuge
st,

Standard DR to biattery Ra,, no source of fiosding In B, Joc2ted
b elevation 607', lot sublect to flecding. Any flesding on tnie

teve) wil) flew caanstatmiel) as mentioned o reepanse to 0-10 ebove.
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Is the estizated flecdirg helght of 2.56 foet 4n e Turdine Bulidisg
& "worst case" cstizalc?

If net, what is the highest possidle [floodimg level i the Turdinme
Euil@ing?

kre the roll-up d2or and D2or 613 ene and \he sase doer?

Dees Lhe cperating prescdure still {ndisate that the rollecp dcor oust
be rolled up Sy the sparating porsennel 1f fleciing cosurs? Hew?

Is thcro any p:ss‘a!;i y of Turdine Bulloing f.onding water enteris

hre the doors o the rciz waterst!gh

.

Hes anything Seen dene adout the two redundant YifDevelt duses waied
are lccated next s each other?

\

Enat 1s the gaxisun p28sidls r::w r*’e free a breek (n the 10-inch

pipe in uiese} Cenerater Roe

r tihe deoor delween Rees 1168 2n2 1184
postulated plpe break tlow rote n Pocz 11¢8
s Lraln : k11

What Ls the astuzl flew rﬂ:c ‘n:e
cozpared to 3 carisus n

Is the door belweern tre RE.PLS.1. pump rooz end the L.P.S.Y. pusp rocs
¢ bulkhead deor?

¥hat sbout the decr to the L.P.S.I1. pump rees?

hre beth safety injesticn pump reges 24ulpped vith level glirme and ad
\u\--b hel.-‘?
EEL R ‘b“'

iaw

Fhich switehgear recss have full bulvnesd deocs ang wh(sh €o nst?

At which height (in fees) ¢o tre level 2larss !n the safoty inlection
pump rocx actuele?

¥hat Ls Lhe typlisal velume of the eoatre 1 volize tenik?

To which helgth 2an ¢ flcet the chargling pusp aree?

kre there 2y fleer €ruing, 2iarns, su=pe, €52, 2 8ie sreg?
.

LA |
G



(]

[2)
[2)
&
(53
[c)
(73

18]

(el

(10]
(11]
(12]

(13]

REFERENCES*

Letter from R. C. DeYoung, Nuclear Regulatory Comnission (NRC),
wash., 0C, to R. C. Youngdahl, Consumers power Company (CPC),
Jackson, M1 (September 26, 1972).

Letter from Ralph B. Sewell, CPC, Jackson, MI, to R. C. DeYoung, NRC,
Wash., DC (October 26, 1972).

Memorandum with enclosures from A. Giambusso, RC, wash., DC, to RP
Assistant Directors of NRC (April 12, 1873).

Letter from R. A. Purple, NRC, Wash., DC, to R. C. Youngdahl, CPC,
Jackson, M1 (November 26, 1974). $.

Letter from R. B. Sewell, CPC, Jackson, MI, to R. A. Purple, NRC,
Wash., DC (April 4, 1975).

Letter from David A. Bixel, CPC, Jackson, MI, to Robert A. Purple,
NRC, Wash., DC (February 16, 1976).

Letter from David A. Bixel, CPC, Jackson, MI, to Robert A. Purple,
NRC, Wash., DC (May 27, 1976).

Letter from R. B. Sewell, CPC, Jackson, MI, to R. A. Purple, NRC,
wash., OC (January 27, 1975).

Letter from R. B. Sewell, CPC, Jacksen, MI, to R. A. Purple, with
Brangh Technical Peosition MES 3-1, HRC, Mash., DC (February 24,
1975).

Memorandum from Robert L. Tedesco, NRC, Wash., OC, to Karl R. Goller,
NRC, Wash., DC (June 23, 1875).

Letter from R. A. Purple, NRC, Wash., DC, to R. 8. Sewell, CPC,
Jackson, M1 (December 5, 1975).

Inspection summary report no. 50-255/78-17, conducted by the NRC
Office of Inspection and Enforcement (July-August 18723).

Memorandu~ from D. R. Hunter and B, L. Jorgensen, “RC, Wash., DC, to
R. F. Warnick, NRC, Wash., DC (Septemder 27, 1%78).

TITT Feterence documents not part of the official cocket are included in
fppendix B of this report for reference.

.95 .



(14]

(18]

(16]

(7

(18]

(19]

REFERENCES (Continued)
Memorandun from R. F. Warnick, NRC, Wash., DC, to E. L. Jordan, NRC,
Wash., DC (October 13, 1978).

Memarandun from E. L. Jordan, NRC, Wash., pDC, to D. K. Davis, NRC,
wash., DC (October 30, 1978).

Memorandun from J. L. Kuemin, CPC, Jackson, MI, to John Burdoin, NRC,
Wash., DC (January 31, 1979).

Memorandua from J. L. Kuemin, CPC, Jackson, I, to John Burdoin, NRC,
wagh., OC (February 5, 1979).

J. F. Burdoin, draft entitled "Palisades Flooding Telecon Notes:
Response to Questions from Livermore Dated 4/30/79" (May 30, 1979).

Consuners Power Company, Palisades Plant Final Safety Analysis Report
(FSAR), Section 8.3.3.2, pages 8-12 to 8-13. .



-

DISTR

' 02
bbbl /otvavmorg

?. 0. Bex 608

Livermore, CA 94550

J. 0. tztebery, L-255
b b SV EmS, LalBl
3.271, L-154
AR i 5 1 L:ISI
Ve Ro Lezorep, L-156
“, ':"q—:"g’ !_:151—
f.oF, fomzle, L-136 (5 copies)
3 s Legen-Sarter, L-154
e Lo S3imen, L-154

. ve wokzrz, L-90
%At eter Lo150
‘ : L-S’ (3 copies)
53 (12 copies)

n. of Energy
ns Office

L)()

18UT

L )

TON LIST

£646/SR0

P. 0. Box 204
San Ramon, CA 94583

E. K. Collins (7 copies)

J. H. Cooper

D. B. Hackett

D. 4. Laudenbach

B. G. Meyn

M., W. Nishimura

8. ". Snindell

L. M. Spellman v

U. S. Nuclear Regulatory Comnission

kashington, D. C. 20585

J. F. Burdoin, MS-416

N. 6. Eisenhut, MS-416

8. K. Grimes, MS-238

6. C. Lainas, MS-416

P. C. Shemanski, "“S-416 (2 copies)
"

Tondi, MS-416

USDQE/TIC

L DEQahué'\‘ "“ °ner‘gy
ech ical ‘nforﬂa.=ow Center
(27 copies)

. ?. tox 62

Oax Ridge, TN 37830

T. hdbernathy (2 copies)

~4



