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ABSTRACT

I
..

- :

!
.

.' This report documents the technical evaluation of Consumers Power !

fCompany's Palisades nuclear power plant to determine whether the f ailure of
any non-Cate' gory 1 (seismic) equipment could result in a condition, such as
flooding, that might potentially adversely affect the performance of
' safety-related equipment required for the safe shutdown of the facility or f

~

,

to mitigate the consequences of an accident . Criteria developed by the j

U. S. Nuclear Regulatory Commission were used to evaluate the acceptability |

of the existing p.rotection as well as measures taken by Consumers Power
Company to minimize the danger of flooding and to protect ' safety-related
equipment. . ,
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This report is supplied as part of the Selected Electrical,'

Instrumentation, and Control Systems issues (SEICSI) Program being con-

ducted for the U. S. Nuclear Regul atory . Commi ssion, Office of Nuclear

Reactor Regulation, Division of Operating Reactors, by Lawrence Livermore
Laboratory, Field Test Systems Division.

The Nuclear Regulatory Commission funded the project under the
authorization entitled "El ectric al , Instrumentation, and Control System
Support ," No. B3R 20-19-04-031, FIN A-0231.

This work was performed by EG&G, Energy Measurements Group, San

Ramon Operations, for Lawrence Livermore Laboratory under U. S. Department
.

of Energy Contract No. DE-AC08-76NV01183.
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TECHNICAL EVALVATION OF THE
'

SUSCEPTIBILITY OF SAFETY-RELATED SYSTEMS*

TO FLOODING CAUSED BY THE FAILURE OF NON-CATEG0'RY I SYSTEMS

FOR PALISADES NUCLEAR POWER PLANT,e
r

,

I

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 detennine whether the failure of any non-Category I
(seismic) equipment, particularly in the circulating water system and fire*

protection system, could result in a condition such as flooding that might ;

adversely affect the performance of safety-related equipment required for
. safe shutdowr. of the facilities or which may be required to limit the
consequences of an accident [Ref.1]. By letter dated Octeoer 26, 1972,

,

[Ref. 2] and subsequent lettirs, the Consumers Power Company submitted the
additional information requested by the NRC, as well as descriptions of >

'

various plant changes implemented to mitigate the effects of f ailure of
,

some non-Category I systems on safety-related equipment. The NRC guide-

lines [Ref. 3] are provided as an Appendix to this report.
-

,

The purpose of this technical evaluation is to determine, on the
basis of the inf ormation provided (refer to References), whether the
Licensee's response and equipment / plant modifications seems to be adequate ,

to initigate the effects of flooding on equipment important to safety.
:

.

,

|
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2. EVALUATION OF PALISADES
-

.

, . .

2.1 INTRODUCTION

Three separate reviews c f the Palisades facility were conducted
'

by the CPC between 1972 and 1975. Initially, at the request of NRC in

1972, the CPC reviewed the circulation water system as a source of ficod-
ing [Ref. 23 Subsequently, as a result of extensive plant modificatiord ]

completed'in 1974, the NRC requested that the Palisades f acility be again

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. This resulted in both pipes traveling verti-.

cally downward through the intake structure.

(4 ) Two dilution punps and associated piping were added to
the intake structure.-

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

(6) Expansion j oints 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 Turbine Building were dealt

. tith [Ref. 6, 7 ]. The various sources of fl ooding identified by the

Licensee and the appropriate safety equiar,ent are discussed in Sections 2.2

and 2.3. Section 2.4 provides an evaluation of existing protection as well
as measures that were taken by CPC to minimize the danger of flooding and
to protect safety-related equipment.

3

.
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2.2 50'JRCES OF FLOOD 1HG| -

i
.-.

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, equi pment , or l ocati.ons
were considered to require protection from flooding:

(1) Turbine Building and Intake Structure
(2 ) Service water pump motors
(3 ) Auxiliary feedwater punps
(4 ) Emergency diesel generators
(5) Switchgear rooms
(6) Safety injection pumps

(7) Containment spray punp roo:ns

(S) Charging pumps

(9) Motor control centers

(10) 480-volt load center-

(11) Battery room

Existing protection from. flooding as well as the steps taken by the
Licensee to protect the above equipment from flooding damage are discussed

in Section 2.4.

.

4
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2.4 EVALUATION |

l
-

2.4.1 General Considerations
~

;;
The Licensee has indicated that all shutdown cooling equipment, j

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-
iary Building with the Turbine Building. The spatial isol.ation of redun-

dant safeguards systems in ' water-tight enclosures is designed to further
assure that if flooding were to occur due to some local causes, a common
mode failure 6f redundant safety-related equipment would not occur [Ref.

2).
-

.

As an added measure, two auxiliary operators are on duty each

shift. One is ' located in the Turbine Building, and the other. is in the
Auxiliary Building [Ref. 16].

.

2.4.2 Turbine Building and intake Structure
.

It was determined by the Licensee that the modified circulating'

water system, which is located in oth the Turbine Building and the Intake
Structure, should be categori:ed as a " moderate energy fluid system" per

Branch Technical P.osition - MEB No. 3-1, entitled " Postulated Break and
Leakage Locations in Fluid System Piping Outside Containment" [Ref. 8, 9, !

5].
1

The actual stresses, including seismic, in the modified piping of
the circulating water system were determined by the licensee [Ref. 5] to be
much less than the allowable stresses for non-nuclear piping. Therefore,

the postulation of any break in the ci,rculating water system piping was not
warranted and no protective measures were needed. It was concluded by the

Licensee that the modifications to the circulating water system piping had
-not changed the flooding potential in the intake Structure [Ref. 5]. Tne

"RC staff has ageed with this position [Ref.10,11].

'

-5-
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However, this does not preclude a rupture in an expansion joint

..

Therefore, an analysis was made by the Licensee of the [ '

in the piping.
~

expansion joints in the. Turbine Building circulating witer system piping. i

From this analysis, it ' was determined that a postulated expansion joint
f

'
'

rupture and subsequent water leakage would result in the flooding of the
condensate pttnp area (571'-0"), the condenser area (560'-0"), and the

..!
:

Two
Turbine Building floor (590'-0") in a minimum time of 2-1/2 minutes.
level ' alarms were installed in the condensate pump area to detect the

:

i
The sensors, which activate alarms in the controlrising . water level.

room, provide sufficient time after flooding begins to permit appropriate
,

'

administrative action [Ref. 5]. [y'
'

,

This administrative action (or operating procedure) includes the

opening of a roll-up door in the Turbine Building to limit the water build-
.

inches above the 590-foot fl oor. The :

up to a maximum of only several
roll-up' door may be operated manually or by pushbutton-controlled motor.

'

Tne maximum water build-up has been determined by the licensee to

be 2.56 feet in the Turbine Building [Ref. 7].
.

.

A break in a circulating water system piping expansion joint
could also cause fl oodi ng f rom the Turbine Building to the Intake

.

:
'

Door #35 between the Turbine Building and the Intake Structure
IStructure.

is a secbrity door and is closed and locked at all times when not in use.
Leakage under this door would be drained through five floor drains and one

We consider this adequate.
backwash drain in the Intake Structure.

The service water pumps are located at the 503'6" level and so

are in no innediate danger of flooding.

In addition, there are alarms on the turbine sump pump so that
,

;

operators know if the turbine sunp is flooding.

'4e consider these measures adequate to mitigate the consequences
,

of flooding in this area.

-5-
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I 2.4.3 Auxiliary Feedwater Pu;nps
.

,

,

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

,

roca penetrations.

However, due to piping and other such hardware within the room,
there exists a danger of the room flooding from internti sources. Sucn

flooding did occur, to a depth of 6 inches, in August,1978 [Ref.12], and
caused the room to be reviewe'd in light of the possibility of damaging the

two pumps. Leakage from an operating pump as well as pl Jgged and inSde-- ,

quate 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 was equipped with a
water-tight door which was normally closed.

(2) The room drains appeared to be inadequate for accom-
modating all possible pipe breaks in the room.-

(3) No automatic l ev el alarms existed in the room to
advise operating cersonnel that the room was flooding.

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

personnel.

To date, Palisades personnel have taken the following actions [Ref.16]:

(1) The packing was repl aced on both of the auxiliary ,

feedwater pumps, and a float-type check valve in the .

idrain line was repaired.

(2) An annual preventive maintenance schedule to clean and
check all the check valves has been developed.

(3) The room continues to be checked by an operator once
'

per shift.
'

The Licensee is presently re/iewing this problem to determine a ;

ermanent s ol ution. Once this determination is made, the 1.icensee will

s :-i; the design to the NRC staff for reciew. ine resol.; tion of this

:r::.sm will be repcrted in subsequent evaluatitns.'

.~.
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2.4.4 Diesel Generator Rooms*

*. .

'

The two diesel generator rooms (rooms 116 and 116B) are located
side by side at the_590-foot level of the Reactor Building. Fire systemj-

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 a coarnon 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

the vestibule; room 116B has a door leading not only into the vestibule but
also into the' adjacent 1-C, 2400-volt switchgear room (room 116A). Soth

}

this room and the switchgear room are designed to drain into a 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

[Ref.17].
-

.

.

Maximum flooding would occur if a fire system line broke in any

one of the three rooms. Worst-case flooding would occur in diesel genera-

tor room 116. The water level would rise approximately 0.1 feet per minute
providing the operator with about 30 minutes in which to discover the
flooding and correct it. Room 116 is checked by the auxiliary operator at
least once per shift and sometimes as often as every two hours. Two alarms

can result from a break in the fire line. Either one of these could alert
the operator, althoug h it is possible to have a moderate fire main break
without triggering the alarms. A small leak in the fire main, the capacity
of which does not exceed the output of the ancillary fire pumo, would
preclude detection because fire main pressure would be maintained.

|
|

.
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Because of the potential danger of undetected flooding in room >

116, she Licensee is presently reviewing this proslem to determine a

permanent solution. Once this determination is made, the Licensee will
suinit the design to the NRC staff for review. The resolution of this, . .

problem will be reported in subsequent evaluations.
.

!

2.4.5 2400-Volt Switchgear Rooms _

All doors between the 2400-volt switchgear rooms and the Turbine

Building have full bulkhead doors which prevent water from entering the
rcons. All other remaining doors are standard [Ref.18].

Worst-case flooding, which would occur from a break in the 6; inch-

fire system piping in the 1-C switchgear room (room 116A), can be handled
by the gap under the door leading to the corridors and the corridor drains.
Tne 1-D switchgear room, located at the 607-foot, 5-inch elevation of the
Reactor Building, is also subject to flooding'. Worst-case flooding would
occur from a break in the 6-inch fire main. The 1-0 switchgear room,
however, contains two 3-inch drains. We consider these measures adequate

to -itigate the consequences cf flooding.

2.4.6 Safety Injection r .: and Containment Soray Puro Roomsu

The two adjacent safety injection pump roots are located at the
570-foot level of the Reac or Building. Both rooms contain the low pres-
sure and the high pressure safety injection pumps as well as the contain-
ment spray ptrnps.

Each punp room contains a sum; for water accumul ation in the

event of flooding. The steps contain,punps for pumping out the water, in
addition, each room is equipped with a level alare which sounds in the

con:rol room when the water level reaches three feet in the sump [Ref.18].

<

-9-
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One pump room is isolated from the other by bulkhead doors. The

strnp yttnps and level alarms serve to mitigate potential da:nage should [ |

flooding occ'ur, and we consider this acceptable.
.

'.-
,

2.4.7 Charging Pumos

The charging pumps are located on 12-inch steel structures at the f
!

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 (2,603 gallons) can flood the charging pump area which, how- .,

.ever, is equipped with 4-inch floor drains leading to the waste tank [Ref. |

18]. With th'e pump elevation and the drains, we consider these measures f
*

adequate in mitigating the damage to the charging pumps. . ;

!

2.4.8 Motor Control Centers and 480-Volt Load Center ;

:

I
.

Tne redundant engineered safeguards motor control centers, MCC ,

*no. I and MCC no. 2, are located together in the cable spreading room at
the 607-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.18,19]. The motor control centers are mounted on con- |

|
icrete pads 3 to 4 inches above the floor.
,

A potential source of flooding in the cable spreading room is a
6-inch fire system main. A rupture in this line would result in water :

flowing across the flocr and under the door. Immediately outside the door ' ,

iis a hallway, leading to stairs which lead down to the next level of the
building. Orains in the hallway are designed to drain away any water, and ;,

the stairway would carry away the excess [Ref. '8]. We consider these

masures adequate to micigate the damage to the motor control centers from ;

fl ooding.
i

.

- 10 -
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2. 4. 9 . Battery Room
.

e .
The battery room is adj acent to the cable spreading room .at the i.

!507-foot, 6-inch elevation of the Reactor Building. The battery room door

opens directly into the cable spreading room. The battery room contains no'

potential sources of flooding [Ref. 18]. Any flooding in this portion of e

the Reactor Building would be due to the sources discussed in Section
2.4.S, above, and would flow down the hallway and the stairs. We consider

these measures adequate to mitigate the danger of flooding.

!

,

'

,

*
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3. . CONCLUSIONS |.*

.

~
t
'

,

/ j

iThe. Palisades nuclear power plant. is designed so as to mitigate
or prevent the potential damage caused by flooding of equipment important

,

to the safety and/or the safe shutdown of the facility, with the exception {
l

of the items discussed below. ;
J

i

First, it is recommended that procedures or technical specifica- !
:

'kions be developed by the Licensee to require periodic surveillanc'e. of ;

-hose drains and water-tight doors throughout t e facility that are requir- Jh
.

ed to mitigate the conse'quences of flooding to ensure that they will ]
ifunction as designed. ;

Secondly, it was reco:nmended, and the Licensee has agreed, to'

re/few the design of the auxiliary feedwater pump room (located at the 1

571-foot elevation of the Turbine Building) and diesel generator room 116 |

(located at the 590-foot elevation of the Reactor Building). This review

will determine what safety-grade design modifications must be made to 3

mitigate the problems of flooding in these two rooms and subsequent danage

to the auxiliary feecwater pumps and the diesel generator, respectively.
The resol.ution of these two proble:ns will be reported in subsequent evalua-

tions.

It is concluded that, with the exception of the auxiliary feed-
water pu.np room and the diesel generator room, the "MC Guidelines for
Protection from Flooding of Equipment Important to Safety" (Appendix A)

have'been satisfied.

.

- *
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Q. |
APPENDIX A: |

HRC GUIDEllHES FOR i'
'

. PROTECTION FROM FLOODING 0F EQUIPMENT i'

IMPORTANT TO SAFETY i
"

|'
.

|

Licensees are required to investigate their facilities or review |
- their designs' to assure .that equipnent important to safety will not be !

damaged by flooding due to rupture of a non-Class I system component or :

pipe such that engineered safety features will not perform their design |

function. 'No single incident of a non-Cl ass I system component or pipe
'

f ailure shall prevent safe shutdown of the f acility. |
!'
'

Fur .her guidelines: ;
!

1. - -Se.paration for redundancy - single failures of non ,e .

Class 1 ' system conponents or pipes shall not result in |
'

loss' of a system important to safety. Redundant-

safety equipnent shall be separated and ' protected to !

assure operability in the event .a non-Class I system !

or component fails. |
;

2. Access doors and alanns - watertight barriers for i

protection from flooding of equi pment important to *

safety shall have all access doors or hatches fitted j

with reliable switches and circuits that provide an i

alarm in the~ control room when the access is open.

~
~

3. Sealed water passages - passages or piping and other
penetretions through walls of a room containing equip- r

ment i.nportant to safety shall be sealed against ' water 3
leakage from any postulated failure of non-Cl ass I
water systems. The seals shall be designed for the ,

SSE, including sei s;nically indicated wave action of :

water inside the affected conpartments during the SSE. ;
,

4. Class I watertight structures - walls, doors, panels, ;

er other conpartment closures designed to protect ,

equipnent important to safety from damage due to
'

flooding from a non-Class I syste.n rupture shall be
designed for the SSE, including seismically i nduced

,

wave action of water inside the affected compartment ,

daring the SSE. :

|

5. Water level alanns and trips - rooms containing non-
Class I system conponents and pipes whose rupture i

could result in flood damage to equipment important to
safety shall have level alanas and ptnp trips (where
necessary) that alarm in the control roon and limit :

flooding to within the design ficod vol ume. Redun- !'

jn:e af switches is required. Critical puns (1.e. , ,

Chi;S clune flow, such as condenser circulating water
i
,

- 17 - ,
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*

, .
.,

I

pumps) trip circuits should meet IEEE 279 criteria.
1

. *

6. Class 1 equipnent should be located o, protected suchr
that rupture of a non-Class I system connected to a
tower containing water or body of water (river, lake, '

' , - etc.) will not result in failure of the equipnent from
fl ooding. ,

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

The licensees' responses should include a listing of the non- ,

'

Class I systems considered in their analysis. These should include at
least the following systens: ,

.

Firewater Demineralized Water
Service Water Drains
Condensate- Heating Boiler Condensate

:
Feedwater Condenser Circulating Water

-

Reactor Building Cooling Water Makeup

Turbine Building Cooling Water Potable Water
,

$

.

i

I

4

e

|

.

i

- 16 -
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REFERENCE [18) ,

!
-

. .
;

:
~

;

Burdoin/0 RAFT 5/30/79 |
t

-

.
,

. ,

:-
.

,

'

PALISADES FL000lllG j,/ -

TELECO' tit 0iES

. Bill Beckivs !

Jim Kucmin ;

Dick SilYer |

John Durdoin j
. 1

RESPONSE TO QS FROM Ll'/CRMORE }
^

'

CATI.0 4/30/79 |

i
-

*'
I..

1. a)'2.SS is maximum height for maxieu expansion foint split j

or equivalent line breat. Expansicn joint break is ;-

-

.

controlling facter. Butterfly valves MOS301/5302 eperate to |.

!

close (auto) when purps crc tripped, see O'n'G 15553. Operator'

.

can operate valves frcr. centrol rood. (sideofbuilding

blewsoutat2to3FSI). i

b) DR.13 and roll-up P., i.re one and the n e OR.~

!

c) Operating proced.;re s.ill in ef fect, roter opretor with push i
!

button next to CR. ".ral or.cning with handwheel as backup. !

!
'

2. Ilot directly, the docrs bet,cen the T. Day and Auxif fery Scy ;

are water tight.
. .

Turbine room (clevation 550) sw p is located In condensate pu.cp

'then this sn everilewed it backedup !Pli Fir, elevation is 571', ,

I.

to the aux. fd. purp at elevation 571 threu e ficer drain pipe )

in which the check vcive stuc's cpen. See drawincs M-14/M-IS.'

.

H1 water alarm in this crea is located tt 6" thee w.d. ph fle.ar
:

(eley/571.0). This c:cureics happened once. |
-

-O-
1

_ _ _ _ _ _ _ __ .
_ _ - ,
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4 '

j,.,
'-

, 3.

2
'

,

.3. 4160V switchgcar units are not safety related and are not
.,

,

required to be addressed. .
-

4.- Flood rate of 10" pipe is 390gpm. Flow rate under DR 290;pm.

Flood rate of 8" pipe in RM 1168 250gpm| 2" fir. drains in corridor.'

ref. tel'ecopy DTD 2/5/79.
#

5. Yes. E&W ks. cnter one room thru other, See dwg. H 1, (elev. 570.') g

'
Entry from cc:ponent coolitig purp room thru hatch and ladder.

sec drcuing H 1,

6/B Both roors have sumps with autg pumps. Surp hi IcVel alams.are i

located 3' above bottem of su p. Kucmin will check source of pr.'

for. sump alarms ad clev. of sumps.

7. DRs. between swgr. roars and T. Buildings are water tight.
.

Remaining DRs. are standard DRs.
,

9. Tank capacity is 3600 gal, non al icyc1 is 260') gal, in the
_;

event of brcek centents weuld flow to he,11way (2 doors) where

there are 2" ficer drains to waste tank, see Drawing M-601/602,

cannot flood charging pumps.
*

10. Lead center & MCC roor, at elevattna 607' centains both trains:

load centers 1 & 2 and MCCS 1 L 2. Source of T1ooding is 6" fire |.

!

cain approxicately 140 gpm flow. Water would flow under DRs. |

te stal mell Rt. outside of RM. 2" Fir drains in hallway. Elec.
. .

cquipment is mounted on concrete pee 3-t" above Fir, enly

separation between elec. Equipment is actal claddir.g 14/16 gauge

stl.
I 11. . Standard DR to bt.ttery Pa.., no source of flooding in b. lo:sted

t.televation607'. liotsubjecttofic: ding, kiy fleadiaq ca th(s

icyc1 will flew d:;:n steiniell as r.cntiened i . resperse to Q-ic etove.
:.
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;

;

hh/ |MEsttr"ig.Lc ~4r P $.!J?..Uli_.EJJ:15 pmn PU':?
: -

.
-

i
!

t. A Is the esti:ated fic:d!r.; height ef-2.56 feet ir the 1erbine Eulidi ; ;
-

a " worst case" esticate? ;
;

If not, what is the highest possible ficoding level in the Turbine '

Euilding?
.'

,,
.

i

h Are the roll-up d: r t.nd C::r d13 ene and the sa:e decr? {

c Oces the operatir.g pr::cdure still ir.di :te that tt.e roll-ep deer vast j
te rolled up by the 0;cratir.c ;ers:r.ncl if ficcdir.; oc:urs? Hew? :

:
'

2. 2s there any possibility of Tuttine hilcing fiordir.g water eate.-jeg |
the Auxiliary Teedvater ?v:p R:--!

- ,

!

A're the decrs to the rc:: v2ter-tight? I
*

,

'.

3 Has t.nythin6 been dene about the tv redundt.nt tif0-velt buses vaht ;

are leented next to each other? |
>

4 ): hat is the cui:un p:ssitie flev rate frc: a triah in the 10-inch
pipe in Diesel Generater Rec: 1167 !

-

. <
i

i

What is the 1:tuti flev rate mJer the deer between Rec: 1163 and 116A i

eccpared to a cart == ;:stulate! pipe break flow rate in Ecc: it6B !

.(i.e., would the r:c.. drain fast en: ugh)?.
.

!
5. Is the door betwett the H.P.S.I. ;=p ree: tr.1 t he t, . P.S. I . p =p r e e: !

a bulkhead dcor? ;

- ?.

What ebout the d: r to ite 1..?.S.I. pu p ree:7 ;
-

r

6. /.re both asfety inje:ti:n pu p re: s Muip;e1 vith level titr : and at <

Ph.t height?
.

t

7. 1|hich switchscar rec:s tsve full bulknead de rs r.r.d which do n:t? !
!

8. At wh!ch height (in feet) do tne ic.c1 alar s in the tarcty injectien ;

pu=p rec actuate?
f

9. k' hat is the typi:al volt: c cf the e:ntrcl vele:ie tent:? f
;

To. Which heigth :An !t f*.cci the chargir.g pt p arce? !
!.

I: 1.ro there any fleer drLin:, tiarr.0, tv.r:, et:. 10 th!: stes? ,
.

,

!

I
?

-

I
.
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