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ABSTRACT

This document covers the Preliminary Hazard Analysis
(PItA) for the “Externally Mounted , Automatically
Expelled/Inflated Nultiplace Life Raft for Helicopters ”• (Automatic Life Raft System - ALRS) and the “Sink
Rate Delay/Improved Water Stability System for
Helicopters ” (Helicopter Flotation System - HFS).
The analysis was prepared in accordance with the
requirements of NADC Contract N62269—76—C-034l , Data
Item A009.

U

Ii

KEY WORDS

Pre l imina ry  H a z a r d  Analys i s

Faul t  Tree

H a z a r d

Sa fe ty  Cons ide r a t i ons

• • Sa f 1~ t y Asse ~ ~ mt ’n t

Risk

--  _ _ _ _ _  _ _ _ _  —

S H E E T  
~

_
~~~~~~~J



• 
~~~~~~~~~~~~~~~ ~“ 

• -

N U MB E R D~~1 O — 1 l 1 8 ~~— 1
YMP ~~~~~~~~~~~ CO M I~~AN Y  

—
~~ REV LTR

• • TAPI.r ~ OF CCNT!~NTS

Paqe

1.0 Introduction 7

2 . 0  Background 7

3 . 0  System Descr i p t ie ns  8

3.1 Automated  L i f e  Ra~~t Sys tem ( .\LRS ) 8

3 .2  Hel icopter  F l o t a t i o n  Sys tem ( I I F S )  11

4 . 0  Conclus ion s  and Recommendat ions  17

5 .0  P r e l i m i nar y  Ila~.ard A n a l ys i s  20

5.1 Metho dolo~ y 20

Automated  L i f e  R a f t  Sys tem P It A 22

H el i c o p t e r  F l o t a t i o n  Sys tem PEA 34

Append i~:: S a f e t y  Comments on IIFS A c t i v at i on  Schemat i c  3 6 — 3 7

li s t  of I l lu st r at i en s
F i g u re

1 11— 46  I1e1ice~’ter w i t h  Two 15—Man L i f e  R,i t ts

2 Schemat ic  — A ut o mat e d  L i f t ’ R a f t  Sys tem (~\LRS ) 10

3 11—46 H e l i c o p ter  F l e t a t i o n  — S ta b i l i t y  Sys tem 14

4 Sphe r ica l  i~uoyan cy F loat  15

5 Schematic — He1icc~’ t e r  F l e t a t i o n  Sv s te ta  ~l 1FS) 16

6 F a u l t  Tree — h e l i c o p t e r  F l o t a t i o n  Sy s t em  ( 11F S) 22

7 F a u l t  Tree  — Aut cm~ t c1I  L i f e  R~ f t  Svs tern  (A L R S )  34

L is t  of T..~ 1e~
Table

I R e l a t i v e  R~~;~ Dc~ L j t ~~ ofls 20

2 t. ion o~ I I F S I:~h ~~‘ t . c r s  t t ~~ en ~ r C ‘~~n’t~~)

f~~
• V •~ r t ,~~U : ;  t.l’e r 1~ I n~i ~ e~~e’ 38

4 ( I

I I’

_____ - 
• •

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



- ‘~~~~‘ 
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ -~~~~ . r-,.-~- • •.• •~~~~

~~
-,—. NUMBER D 2 l 0 — 1 1 1 89 — 1

THc L.. ~~~~~~~~~~~~~~~ I~~/~..iY COMPANY REV LTR

Y 1.0 INTRODUCTION

A Prel iminary Itazard Analysis (PEA ) was performed for the
Au tomatic Life Raft Syst ’m (ALRS ) and the Helicopter Flotation
System (IIFS) . A Preliminary Uazard Analysis (PItA) is a
q ua l it a t i v e  s tudy and is the in it ial form al sys tem sa fe ty
analysis task. It is used to assess risk areas of the system
and 1L~Cfltjfy safety critical subsystem or components. It
identifies ci ::oss-hazardous conditions and provides guidance for
the perform&~ce of subsequent indepth safety analyses such asSubsystem Hazard Analyses (SSHA) and Operating Hazard Analyses
(OHA) .

2.0 BACKGROUND

2.1 When a hel icopter  e n t e r s  wate r  due to an emergency or
impacts wa ter inadvertently , two ma jor causes of cas ual t ies  to
the occupants ari3e. First , helicopters en ter the water  and
sink-of ten in less than one minute. Second , because helicopters
are no t b u i l t as boa ts , they are unstable in water. This
instability frequently causes instant rollover , making egress
difficult or impossible.

Numerous problems confront would—be survivors in their efforts
to ecress successfully from sinking , caps iz in a helicopters .
They must contend with shifting d isplaced car~ o and equipmen t
inside the cabin. They must cope w i t h  disorientation , confus ion ,
and ran ic as th2 helicopter impacts , f i l l s  wi th wa ter , capsizes
and sinks . They must release restraining st r an s  and locate ,
release and display internally stowed life rafts . Through i t  a l l

• they m u st  ccntcn~i with inrushing water. After cettin~ out of the
heli copt er an d rea ch in c the s u r f a ce , both m a j o r  u n d e r t a k i n g s ,
he l i c~~~tc r  borne  pe rsonne l  m u s t  contend w i t h  the u l t i m a t e
c h a l l e nge ,  s u r v i v a l  on the water  s u r f a c e .

2.2 Two concepts for  increa sing s u r v i v a b i l i t y  under  the above
c o n d i t i o n s  have been proposed :

o A u t om a t i c  L i f e  R a f t  Svste:i (A L R S)

o Helicopter Flotation System (HFS)

The 1ro~~’~ ed systems have  been configured for the 11—4 6 helicopter.

2 . 3  For f u r t her  backcTr oun d on he l i cop te r  w a t e r  e n t ry  problem s ,
the rea1h r is rcferred to Document  D 2 1 0— 1 l 0 0 ~~— 1  “ S i n k  Ra te
D elay/ 1mr ~~o’~eu I n—1 ~’at er  S ta b i l i t y  Sys tem for  H e l i c o p t e r s” . For
a ccmra~ I : ; Of l  c t  the  of fect ivoness of the two sy s tems , Document
D21~ — L ~ L~3 1—1 “Comparative ~~stcm A n a l y s i s  of lie l i copt er  F l o t a t ion

om v ’~ . Lj t c  Raft Stu~iv ” shouli ~e referred to.
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3. 0 SYSTE ~1 D E S C R I P T I ON S

The phvs  ~cal  and o~~er a t in q  ch.o a c ter i s t  ics ar e  desc r ibed  below
for  each sy st e m . It  shou Id be n o ted  t h a t  the activat ion s~’sternsf o r  d ep i c y i n s  e i t her  t h e  l.i:e r a f t s  o~ the f l o t a t i o n  bags are
b a s i c a l l y  t h e  same . Deplo~’mont  may be i n i t i a te d  b y the ai r c r e w
or au t  emat  I ca l l  I,’ , a n n  s imi  l a :  sys tom sa f egu ar d s  are pros’ ided
in  order  t o  p rec lude  i na d v e r t e n t  sys t em o p e r a t i o n .

3.1 AUTOr~L~TED LIFE RAF T SY STEM (A LRS )

3.1.1 Physical Characteristics

Basic  elemen ts of the s y s t e m  a rc :

o Two 15 man GFE life rafts

o Two reinforced fiberglass life raft containers and attachment
point s

o Two inflators

o Electrical activation system

The c~~nce~~t oi l des inn cen t  ‘.c ur at  ion for the Automated Life Raft
Sy s t e m  is shown ~n F i qu r o  1 . It consists of two 15 man 1~~fe
ratts l oc.~ted in extcrna lv r’ounted fiber~ilass containers
at  t ach ed  to  e i t h e r  s id e  et the l 1 — 4 i ”  h e l i c o t~t er . The rat can
be c~~~oy C ’~ i a n n  in f  ~at  in .icproxiinately 1O— l~ seconds .  P i l o t
or au toma t t o a l  lv : ~r ed s~~u~~~ cause  qas to be :el~~n sed  1 5cm the
i nt l a t e rs  an d  in t o  the  r a t t s .  Types of i n f l a to r s  , nde r
cons ide ra i on  inc 1 ude ccm~~r ossed  na s b ot t l e s , coo I nas nenerators
coup led  .. t h  air as:11 raters , and  solid p r op e l l a nt  ee n er a tor s
ceu;~1ed w t t h  a i r  a s p t r at o r s .

The 1 ~ t o  raft cent a i n or  s a re  a t  t ached , via  mount - i nn  b r a ck e t s  and
bo l t s , to t a b 1 ish ~~d h a :  J o c i ’i t - s on e i t h e r  si~n’ o t  t h e  I use l~iee
b et w e e n  s t  .i’ t en s  2~ a nd 2 5 4 .  The c on t a i ne r  door  is s o c u r c~i i n
p l ~i cc  b a h~~nn e  a n n  o v e r — c e n t  or t y pe ‘~a tc h e s .  For d e p l oy m en t
of th e  r a f t  , t h e  noes  is ore ned by  t he  pressure : rem the
m l  l a t i t i ~i r a t  t .  (N o t e :  V e l c ro  is  be inq  ce s i n e t o d  as an
a l t  et nate means of r’:ov td inn the  fast cn in q  and open In n  f u ne t  ions
for t h e  doe r . Once der ey ed , t he  rat t: s rema in  C of lf l cC  ted t o t he
he 11 cor c by omb i i cal  l in e s .  Shou 1 -1 the he cepto r sink , t h e
1 I O L  S ru 1 : cc rem the he I i c op t  Cr due to rat t bu o y a n c y  a n d
t he  :a :  rema ~n on t h e  sur  ace .

3. 1. 2 t~vs tom Opera 1 t on

‘\~~~~‘ n e t  ~~~~~~ ‘f d~ v:~ en t a r~ ’ rr ov ided .  The : ~m at v met hc~h; of
,j c r  ~‘~~~~r ‘ 0 ’ U  ~~r I  aC ~~ in~ t en c the sv~~tc m by t h e  p~i l o t  or  a
C a l ’  1 c’:  - w~ ~~~

‘ c: a t  t C ’ r t he a ‘ cr a t  t : s  in the wa t e’: . The et h er
ret  hra a n t  o m a t  ne~~1 ev ’n n t  o t  he 1 e r~v at  t or w at e r
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im p a c t -  an d  ro to r  s toppage .  Fi g u r e  2 shows a gen e r a l  s c h e m a t i c
of the system.

3.1.2.1 Sequence for Pilot or Crewmember Operation

a. The pilot (or the crewmember) arms the system via the
q u ar d e d  arming switch . The helicopter enters the water
wi th power, and stabilftes with rotors turning . The
aircraft is under pilot control.

b. Enc ine condition levers are retarded ; rotor brake arming
lever is armed ; rotor brake is applied. Aircraft is secured .

c. The deployment switch is put to the “on ” position by the
p ilot (or crewmeniberl activating the inflation sequence for
the two rafts.

d. The container doors open as the rafts inflate out of their
c o n t a i n e r s .

e. Aircrew enress to life rafts.

3 . 1 . 2 . 2  Sequence f o r  A u t o m at i c  Operat ion

a. Rotor brake arming handle switch is closed if rotor brake is
not armed. (l’~ote: Rotor brake can not be armed if throttles

• are in fly position)

b . Main landing cear also is fully extended . Oleo switch is
closed. (ifl flight , the landing gear is always ex tended) .

c. Both ger.erators drop off the line as rotor RPM is lost. The
two generator switches are closed .

d. Zero speed sensor switch closes when rotor speed is less
then 1 RPM.

e. ~ hcn c o n t a c t s  are  a l l  closed , squibs  f i r e , r a f t s  i n f l a t e
out of cor.t . t~~ners , popp ing doors open.

f. Aircrew egress to life rafts.

3 .2  }IEL :COP T :E FLOTATI Ot SYSTEM (I IFS )

3 . 2 . 1  Phy sic-u  C h a r a c t e r i s t i c s

Basic elements of the system are:

o Fou r flota t ion bags

o Four inflaters

• o Four flotation ban encapsuiat-ions

C — 
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o Harness and retention cable

o Electrical activation system

The conceptual design configuration for the Helicopter Flotation
System is shown in Figure 3. It consists of four spherical
flotation bags, externally encapsulated to the fuselage, to
provide additional buoyancy and stability to the helicopter upon
making a water entry . The bags are contained in two nose blisters
and two stub wing pods. Established hardpoints at the base cf
the nose landing gear and on each stub wing serve as anchor
points for the bags. The bags can be deployed and inflated in
approximately 10—15 seconds . Pilot or automatically fired squibs
cause gas to be released from the infldtors and into the bags.
Types of inf lators under consideration include compressed gas
bottles, cool gas generators coupled with air aspirators , and
solid propellant generators coupled with air aspirators.

The bag material is a protective coated nylon construction with
dual compartments in each sphere to prevent total loss of
buoyancy in the event of a puncture , rupture , or leak. Each
deflated bag is approximately 1.5 cubic feet in volume. The
inflated bag is 6 feet in diameter. The encapsulations are of
fiberglass/metal construction.

Figure 4 shows the method for retaining the inflated bags. A
retention cable connects each bag harness to a hardpoint on the
airframe . The bag harness consists of five harness ropes bonded
to the bag at ten points around the equator of the bag . The ropes
pass through a retention ring which is attached to the retention
cable.

The encapsulation or container door is secured in place by a
hinge and over—center type latches . For deployment of the bag ,
the door is opened by the pressure from the inflating bag.
(Note: Velcro is being considered as an alternate means of
providing the fastening and opening functions for the door).

3.2.2 System Operation

The flotation bags may be inflated by pilot command or auto-
matically. Automatic deployment is provided in the event the
helciopter is inadvertently flown into the water and the pilot is
incapacitated . A general schematic of the system is shown in

C 
• Figure 5.

3.2.2.1 Sequence for Pilot Operation

a. The pilot arms the system via the guarded arming switch.
The helicopter enters the water with power , and stabilines
with rotors turning . The aircraft is under pilot control.

b. The flota tion deployment swi.tch is put to the “on ” position
ac t i v nt i n g  the  i n f l a t i o n  sequence for  a l l  f o u r  bags .

F O, .,•t 4 F .  n.S • . ‘ i i

SHEET 12



~~~‘—‘~~~-‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — ~
..___, — iwv ‘—,, ‘ —

~~~
-‘

NUMBER D2 10—11189—l
~~~ ~~~~~~~ Jtt~~~ COMPANY R E V  LTR

-* c. The encapsulation doors open as the bags inflate out of their
containers.

C 
d. Engine condition levers are retarded ; rotor brake arming

lever is armed ; rotor brake is applied. Aircraft is secured .

e. Aircraf t floats upright.

3.2.2.2 Sequence for Automa tic Operation

a. Rotor brake arming handle switch is closed if rotor brake
is not armed . (Note: Rotor brake can not be armed if
throttles are in “FLY ” position)

b. Main landing gear also is fully extended. Oleo switch is
p closed . (In flight , the landing gear is always extended)

c. Both generators drop off the line as rotor RPM is lost.
(The two generator switches are closed).

d. Zero speed sensor switch closes when rotor speed is less than
1 RPM .

e. When all of the above switches are closed , squibs fire ,
bags inflate out of containers , popping doors off , bags
inflate into position .

f. Helicopter floats upright.

4
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4.  0 CONCLUSIONS AN !) RECO~’MENDA’ r IoNs

4 . 1  The ~~~~a~ dous c o n d i t i o n s  ci pr imary concern r e l a t i v e  to the
IIFS and :\LRS~’~ may be s ta ted  as fo11ow~~:

o Inadvertent system actuation or malfunction of system
components causes a ground accident , flight accident , or
injury death to personnel.

0 Failure ef the system to function as intended results in
the system not being available for personnel survival.

4.2 The Preliminary Hazard Anal ysis (rUM for the UFS and ALRS
has not i d e n t i f i ed  any  i tems  associated w i t h  the above hazardous
c on d i t i e a s  w h i c h  can be c l a s siL i ed as a h i g h  ( I I I )  r i s k , as de f i n e d
in ‘l’ablt’ 1. The PIIA has identi f ied a number of low (LO ) r i sk  i tems
w h i c h  w i l l  r equ i re  det ai l  a t t e n t i o n  p r io r  to and durinq the desiqn
and test  phases in order to assure t h a t  adequa te  h aza r d  cont ro ls
are incorporated .

4.3 Recommendations which resulted from the review of the concept
confi¼~uratiens and which should be considered during follow—on
desiqn and test p h a :~es ar e :

a.  Incorpora te  a “ F l o t a t i o n  Sys t em (or R a f t  Sys tem)  Armed”
l igh t ,  in the c o c k p i t .

b. Des ion for  wat e r  impact  c o n d i t i o ns  to p rec lude  s y s t e m
m a t e r i a l  fai lu res , ~amminq, and activation circuit tai l u res .
So b e t  component .  l oca t ions  ~5h i ch  p rot e c t  or sh ie ld  aqa  inst
wa t or impact

— C o n t a i n e r  and container mounts
— Con Lii  nor door and deer hi t c h t ’
— Act ivation circuit (wires and i ith i  b i ter s  such as

oleo swi tch)

C. Eliminate a c t i va t i o n  circuit defi cien cie s noted in Appendix A.

d. Prov ide means for quick release of b a q s -  r a f t s

e. Assure that the selected inflator confi gura tion

— W i  11 not permit water entry int:o the bags or rafts (gas
o c n or at o r /a np i r a t or  t ype )

( I )  B e c i u r e  ci ’ t h e  s i m i l a r i t y  of the  UPS and AL !~S , the  con clus  ion
and 1 000mmI ’nd.l t ’  i on s  p r t ’Sent . t ’tl h er o  a pp l y , un I o ot  h e r w  SC ’

noted , to either sy st  t m .

I t C’ ~~~I 1 . 4 1 .  IC -
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- will have gas temperatures compatible with bag or raft
material (solid propellant type generators)

- uses a gas that has acceptable toxicity/flammability
properties.

f. Review and assure that the NR inhibitor constraints do not
preclude timely system actuation. (The NR inhibitor precludes
automatic system deployment until the rotors are essentially
stopped-N R - 1 RPM. Under certain impact conditions such a
time delay could be critical to personnel survival.)

g. Review and assure the reliability of the “olco” or “squat
switch” inhibitor. (Failure of “squat switch” precludes
automatic system deployment. Continuous exposure of the
s w i t c h/ s w i t c h  sensor m e c h a n i z a t i o n  to the env i ronment  d u r i n g
norma l a i r c r a f t  operat ion and the requi rement  tha t  the switch
not m a l f u n c t i o n  when submerged in water requires special
a t t en t ion  du r ing  the design phase.

h.  Per form EMI tests to assure that the system is not subject to
deployniont by EMI sources.

i. Per form wind  t unne l  tests to determine c o n t r o l l a b i l i t y  of
a i r c r a f t  if system is inad v e rt e n t l y  deployed in f l i g h t .

j .  Pe r fo rm env i ronmen ta l  t e s t i n g  of selected components : water
immersion , humidi ty, salt spray , sand and dust , t empera tu re,
vibration.

4.4 Based upon the above findings from the P 1-IA , the f o l l o w i n g
safety design criteria are proposed for the HFS and ALRS :

a. No single failure or human error in the HFS or ALRS shall
-
‘ cause a f l i g h t  s a f e t y  loss.

b. No s ingle  failure or human error shall result in loss of
f u n c t i o n  of the 1-IFS or ALRS so as to prec lude  p ersonne l

C s u rv i v a l .

c. No single failure or human error shal l  cause the HFS or
ALRS to deploy when m a k i nq  norma l ground or water landings
(dep loym en t  is not w a n t e d)

d. The above “ s ingl e ” f a i l u re  c o n s t r a i n t s  are sub jec t  to the
fo l lowing  cond i t ions :

o A f a i l u r e  f o l l o w i n g  an undet ec ted  f a i l u re  and  c.. . - , ;es the
above pvent. s s ha l l  be counted as a sina Ic fa i lu ~ e .
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4
o The p i l o t  a c t i v a t e d  sys tem and automatically activated

sys tem s h a l l  be c o n s i der e d  as m u t u a l  b a c k — u p  sys tems
a s i n g l e  f a i l u r e  in the p i l o t  activated system

which  does not permit commanded deployment shall be
considered to satisfy the above conditions if the
automatic system causes deployment).

e. The IIFS and ALR S components shal l  be designed fo r  water
impact c o n d i t i o n s .

f .  Provis ions  shal l  be made for  p r e — f l igh t  checks for  a c t i va t i on
c i rcu i t  c o n t i n u i t y  and i n h i b i t o r  s t a t u s .

g. Provisions shall be made for rapid release of bags or r a f t s .

If deviations from the above criteria are required because of
cost , weight , reliability , etc . issues , the supporting rationale
shal l be documen ted.
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5.0 P R E L I M I N A R Y  I!A~ARD ANALYSI S ~PI1A)

5. 1 ME’rlIODOLOGY

5.1.1 The technique for conducting the P!k~ cons is t s  of two
basic steps :

a. A top level fault tree to provide the visibility of the
hazardous conditions to be considered .

b. A columnar format to translate the hazardous conditions
identified on the fault tree to a cause and evaluation
presentation on the columnar format. The columnar format
describes the hazard , how the hazard can occur , safety
considerations , safety assessment , relative risk , and
requirements tor additonal analysis.

Rela t ive risk , as used in the NbA , is a measure of confidence of
eliminating and controlling potentially hazardous conditiens .
Risk is defined as HIGH (HI) or LCW (LC~ by assessing the likeli-
hood of hazard occurrence. The defintions are listed in
Tabl e 1. The Detail Analysis Leve l column pinpoints addit ~ona l
types of h a z a r d  ana lyses  which  should be perfcrmed during the
detail dosi n phase.

TA 13LE 1 - RELATIVE RIS K DEF INIT I C ’N S

Relative Risk 
1 

Symbo l D ef i n i t i o n

LO X H a z a r d  con t ro l s  are adequa te , have
been used in the past’ , and requ i re
l i t t l e  or no development

• ( X )  Hazard controls are i d e n t i f i e d  and
cons ide red adequate , but  may need
d e v e l o p men t .  W i l l  re~~u i re  m o n i tor  in.~
dur  inc des jIm and test.

ill N Ha.~ard ce n t~ o l s  are i n a de c u at e .
• - Methed (s~ have not been established .

• ( X  H a .~.i rd Con roi s  arc i n ad eq u a te  or a re
beyond the Con t r a c tor ’ s ccnt rol

1 . 2 A brie I nt 1’duct ion to the analysis ~hect  s that tel low
is t~rev id~’d . The m i  1v~~ i s  I or the lie] icopt ~ r Flotation •stom
t t U - 5 1  was  n ’r ~ o u m e d  l r s(  . The f ault tree for the Ill’S is
:‘re5( ’n t e ~ l o l  :O\% I’C by the  1’o 1 u m n a ~ shoet~~. Ne st , t h e  ~f l h i  t t C t ’

101 the -\~ tC ’~ at ic 1: e ~at System (ALRS ~ is ~‘r e sentod .  Pecau se
t n

~ 
IIF~ and .\l~~: an It tr~.’eC; arc , in act al ~es idort i ic.i ~

I’e ause t h e  i~;s  a r~i Atl ~S .u-~ v- ’ ry im~ L-u- i r .  -~e c h i ni  :atien
~~~~ “ f l (’ I~~~~’t , t he  1IF~ .ii - i a vs t s  sh e et  S are  a~’ l  i c.d’ 1 c to the Al4I~S .

S HEE T .~ i
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It was found necessary to review only one a d d i t ion a l  h a z a r d o u s
cond i t ion i wh i ch  a~~u’l ied only to the A h~~ , “ Li  e r a f t s  are not
acce~-.s ible for  s u r v i v a l . ” F i n a l ly , a cursors ’ r ev iew was
conducted of the basic liPS activation schematic for possible
undesirable or hazardous conditions that could result from
Single point failures or human errors. This review is presented
in Appendix A. 
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APPENDIX “A”

S a f e t y  Comments on 11F~ Activation Schematic

A cursory review was conducted of the HFS activation schematic
for  possible undesirable or hazardous conditions that could result
f rom sin g le poin t f a i lu r e s  or human er ror s . The schema tic pe r
Figure 5 was r eviewed for  va r ious  opera ting modes as shown in
Table 2. The review has indicated t’~e need for further considera-tions and/or revisions of the sche.’~a tic be fo re  proceeding wi th
hardware desi~in. Conditions noted are:

1. Operation Mode: A/C Parked , Electrical Power on A ’C
(e.g. for maintenance check, etc.)

o Bag s deploy if “ arm switch ” is intentionally closed to
m ake the test circuit check.

o Test circuit verifies continuity of only one of the two
squibs connec ted in paral lt : - l .

o Tes t circu it does not ver i f y status of all circuit
inhibitors .

o Sneak circuit precludes test function of two l i ah ts.

o Failure of Oleo inhibitor will cause bags to dep l oy .

2. Operation Mode : Pilot Deploys Bags after %~ater Landing(Roter = 0)

o Single failure (wire break or short to ground ) precludes
deployment by p i lo t .

o Sinql e failure (wire break or short to ground) precl~~.~e~
deployment by automatic circuit.

3. Operation Mode : Water Impact — P i l o t  is I n cap a c i tat e d

o Sin g le fa i l u re  (wi re break or short to Llround) precl~:dcs
depl oymen t by au toma tic sy stem.

4. Operation ~1ode : Normal Water Landing and Shutdown — Bay
Deployment Not Wanted

o It~ IlL’S “arm switch” is in the “armed ” posi t ion , bags w i l l
deploy .

o I f  p i lo t  for g e t s  to arm ro to r  b rake , bags w i l l  deploy .
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APPENDIX “A ” (Con t i nued)
S

5. Operation Mode : Normal Water Landing , Rotor RPM @ Ground
Idle - Bag Deployment Not Wanted

o Failure of N
R inhibi tor can cause bag s to deploy .

o Single failure (short to ground ) causes bags to deploy .
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