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Abstract and Key Words

This document describes the method for performing a Preliminary Hazard
Anmidysis (also known as a Gross Hazard Analysis) und using the derived
results. This analysis is u method for identifying hazardous clemenis.
hazardous conditions, and potertial accidents: determining the significance
of thelr potentiai effect; and establishing initiai design and procedural
safely requirements to eliminate or control these identified hazardous
conditions and potential accidents. The data and information thereby
derived can be used to serve other initial system gafely needs, such as
prediction, planning, and priority allocation.

System safety

Hazardous element
Hazardous condition

Accident - Potential

Accident prevention measures
Safety analysis
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1.0 PURPOSE

The Preliminary Hazuard Analysis (PHA) is a method of system/subsystem/function
analysis, developed and used by system safety engineering. The primary purposcs
of this analysls technique are to:

1) identify hazardous elements, hazardous conditions, and potential
accidents

2) determine the significance of their potential effect

3) establish initial design and procedural safety requirements to
eliminate or control these identified hazardous conditions and
potential accidents.

In addition, the data and information derived from this analysis will serve other
initial system safety needs, such as:

1) foresece hardware, procedural, and system interface problem areas

2) provide information that will assist in planning a safety program

3) provide visibility to management for safety program manloading and
costing

4) establish priority for safety effort scheduling

5) identify arcas for testing

6) identify areas for further analysis, particularly undesired events
for fault tree analysis.

The PHA should be performed as early in the product program as possibie, preferably
during the conceptual stage, with scheduled updates as design development progresses.
This provides the basis for the establishment of design safety requirements early in
the program: thus, ideally, eliminating the possibility of design changes later in the
program, which would be very costly.

The PHA can be initiated during any stage of product development with satisfactory
usefulness. If the safety program commences at the conceptual phase of product
development, initial safety requirements can be established from the PHA. If the
safety program commences at some other stage cf product development (i.e., Manu-
facturing), initial safety requiremcnts cannot be established, and possible design
changes may he imminent. However, whenever the safety program commences. the
first analysis conducted should be a PHA. This is because, in identifying safety
critical areas, the P!IA also provides necessary information for planning and
implementing the ensuing saiety program.

In establishing initial safety requirements, the PHA is a means of investigating re-
lated program experience to determine what pitfalls have already been experienced
in similar designs and what controls have been found necessary.

U iser iave ity . 009
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The name given to the PHA is somewhat misleading. Slnce the PHA is usually
always the first safety analysis performed in a system safely program (or at
least it should be),it has thus derived its name from being the Initial or "pre-
liminary" analysis. However, as the PHA is updated during the program. it still
retains the "preliminary" in its name, Therefore, the information contained in
the PHA should not be thought of as being preliminury in nature, but as broad and
not detailed,
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2.0 RESULTS

The results of the PHA are the documentuatlon of the recognized and amticipaied
design safety pitfalls and the method by which these pitfalls are to be avoided, The
methods of avoiding such pitfalls generally include:

1) establishing preventive measures

a) Inltial safely requirements - design, procedural, personnel
b) safety devices
c) deslgn changes

2) identifying areas requiring further Investigation

a) areas fer further safety analysis and type of analysis
b) areas requiring testing
c) areas requiring trade studies

3) identifying applicable documents and standards.

In establishing requirements as preventive measures, the work does not always
necd to be original. In many areas of safety concern, design safety data already
exists. This data is contained in applicable documents in the form of standards,
criteria, specifications, reguirements, and guidelines. Safely design data docu-
ments should be researched by the safety engineer, all applicable documents should
be identified, and applicable safety portions specified, so that the designer knows
exactly what is required. All applicable documents must be specified in order to
avoid gue ss work with regard to what documents are applicable. If a mission
requirement prevents the use of established safety design data, the PHA should
reveal why they can't be used and show what design dzta will be applied to accom-
plish the intent of the established design data, or what customer waivers will be
necessary.

USE FOR TYFEWRITTEN MATERIAL ONLY

The results of the PHA are used by both design and system safety engineerirg.
Design engineering uses the results in their decision making process, to ensure

an optimum safe design. In some respects the safety requirements serve as guide-
lines and/or constraints, from within which the designer must operate. Safety
engineering uses the results as a safety baseline, from which the safety of future
designs can be compared. In addition, the results provide a "road map" for
follow-on safety studies, analyses, and testing.
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3.0 ME’THODOLOGY
3.1 Basic Approach
The particular approach used in the accomplishinent of the PHA is dependent upon
such variables as funding, available time, and preduct sophistication, The docu-
mentary format of each approach is, in itself, a method of performing the analysis.
To date, three acceptable approaches, and their related formats, arc in existence.
Commonly, they can be identified as:
1) columnar form with spccific entrics
2) top level fault tree
3) narrative description.
Although thcse approachces differ considerably, the basic content of their formats
1 is very similar. That is, cach approach results In thc identification of hazardous

conditions and potcntial accidents, with their related probable causes and potential
effects. Primarily, the major difference between these approaches is the rigor
of the mcthod, the amount of information generatcd, and thc overall usefulness of
thc information generatcd by the analysis.

The PHA approach utilizing the columnar form, with specific detailed entrics in
2ach column, appears to provide the optimum rcsults for most programs. This
format cstublishes a means for systematically scarching and reccrding spccific
hazard information with regard to systems, and storing this information so that

it is easily retrievable and usable. It is a cost effective approach, inthat it is

not time consuming to perform. This method is particularly desirable because

it provid:s superior program visibility, in addition to fulfilling the primary purpose
of .he PHA,

USE FOR TYPEWRITTEN MATERIAL ONLY

A top level fault tree, following the mechanics of fault tree analysis, fulfills the
primary objective of a PHA. Although this analysis approach provides a system-
atic method of identifying hazardous conditions and potentia! accidents, it applies
jtself more readiiy to identifying the causes of these undesired events. Structuring
the top level of a fauit tree is gencrally the most difficult and time consuming phase
of a fault trce analysis. Furthermore, although the faul: tree is developed by
graphically analyzing undesired events, it is somctimes difficult to specifically
identify a particular event as a hazardous condition, a hazardous element, or a
potential accident.

The narrative approach to the PHA is less rigorous, and usuaily less complcte
than the other two approachcs, becausc to be equally detailed in a narrative writing
style is a lengthy and backbreaking task. This approach is less susceptible 1o
systematic method or technique, and, therefore, the results usually have serious
gaps or incompicte areas. The hazardous conditions and potential accidents are
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generaily identified from experience, and then are cxplained in great depth and
detail, more on the order of a final report than an analysis,

3.2 Approach

Using the columnar format, a PHA is initiated by dividing the system into convenient
working sections, a working scction being a subsystem, function, or any other
logical system clement which is small and casy to work. Each working section is
investigated individnzlly, and all hazardous clements cxisting in or ascociated with
the design of thut working section are identified. Then a determination is quali-
tatively :aade as to what is "risked" (i.e., personnel, hardware, mission) due to
the hazardous clement being present in the system. Needless to say, the item must
be of appreciable "valuc" in order for it to sustain a risk or be in jeopardy. By
determining how the hazardous element causes the risk to the item of value, the
hazardous condition is indirectly identified. For cxample, hydrazine places a risk
upon personnel during handling operations. The risk to the personncl could be due
to toxic vapors. Therefore, a potential accident is established as "exposurc of
personnc! to toxic vapors' and the associated hazardous condition is then identificd
as "unconfined hydrazine in the proscnce of personnel. "

Now, thc logical question is how to determine the hazardous elements. A hazardous
element is any itcm or function which, when in a system environment, constitutcs a
threat or jcopardizes something of value, within or related to that system. The

item or function may be inherc.tly hazardous by itself, such as radioactive material,
or it may be hazardous only when in combination with cther items and/or functions,
such as hcat producing components. The key idea behind a hazardous element is
that some value is being risked by having that element present in the system.
Essentially, there are four methods for identifying hazardous elements: 1) through
the use of checklists, 2) from experience, 3) engineering judgment, and 4) intuition.

Hazardous elements can be recognized through checklists by comparing the hardware
elements or functions contained in the system design against the known hazardous
elements on the checklist. There are many different checklists existing, as the
following examples indicate:

i) general hazardous element sources (Figure 3-1)
2) hazardous energy sources (Figure 3-2)

3) haz.rdous acquisition functions (Figure 3-3)

4) hazardous mission functions (Figure 3-4)

Hardware elements or functions which correlate with items on a checklist indicate
a safety critical area or a hazardous element. However, such a checklist is rore
than just a list with which to check off the system design, it is a list which is
intended to stimulate ideas as to how or where an unrealized hazardous element
could exist.
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Experience from related prograws provides information for identifying hazardous
elements and safety critical areas. Previous safety problem areus encountered on
s‘milar hardware elements or funetions which arc prescntly being considered will
indtcate areas requiring special attention.  The major problem here is that safely
data retention centers are still maturing and all necded inform:tion may not be
readily accessible. When such is the case, further identification of hazardous
elements, not already encountered by way of checklists or experience, is acconi-
plished through engincering judgment and/or intuition.

3.3 Hazardous Element Checklists

Since no single checklist is ever really adequate in itself, it becomes necessary to
develop and utilize severa! checklists. Even though this will result in some repe-
tition, complete coverage of hazardous clements will be more certain. Special
checklists should be developed for the specialized needs of different programs,
such as space programs, Inissile programs, aircraft programs, marine programs.
etc. With the invention and usage of new hardware elements and functions, new
hazardous elements will develop, requiring expanded and updated checklists.

The following are typical checklists used in recognizing hazardous elements and
safety critical areas. These checklists, which are examples and are not intended
to represent ultimate checklist sources, are as follows:

Figure 3-1 is a list of general sources which have been found to produce hazardous
conditions and potential accidents, when the proper system conditions are present.
This list should stimulate ideas as to where possible hazardous elements could
exist in any particular system.

Figure 3-2 is a list of energy sources which are considered to be in themselves
hazardous elements when used in a system environment. This is due to the potential
effects from an energy.source, should it be released within the system.

Figure 3-3 is a list of functions which are hazardous due to the materials used or
to the critical nature of the operation. This list generally applies to programs in
the acquisition phase, which includes manufacture, test, handling, transportation,
and installation.

Figure 3-4 is a list of functions which are hazardous due to the materials used or
to the critical nature of the mission. This list is an example particularly intended
for space programs.

L .

st

SHEET
12

US 4607 1898 REV . 0089




T

USE FOR TYPEWRITTEN MATERIAL ONLY

THE L‘.UJ‘.’.F’II’:/AZ; COMPPANY

n

NUMBER  D2-113072-1
REV LIH

1 v LD PO e

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

Acceleration
Contamination
Corrosion
Chemical disscciation
Electrical
shock
therinal .
Inadvertent activation
power source failure
elcetromagnetic radiation
Explosion
Fire
Heat and temperature
high temp
low temp
temp. variations
Leakage
Moisture Gl
high humidity
low humidity
Oxidation
Pressure
high
low {
rapid changes
Radiation
thermal
electromagnetic
fonizing
ultraviolet
Chemical replacement
Shock (mechanicz!l)
Stress corcentrations
Stress reversals
Structural damage or failure
Toxicity
Vibration and noise
Weather and environment

Figure 3-1 Checklist of General Hazardous Element Sources

U3 40802 1434 0 EV.0-¢3
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10.
11.
12,
13.
14.
15.
16.
17.
18.
19,
20.
21.

" Fuels
Propellants
Initiators
Explosive charges
Charged clectrical capacitors
Storag~ batteries
Static electrical charges
Pressure containers
Spring-loaded devices
Suspension systems
Gas generators
Electrical gencrators
R. F. energy sources
Radioactive enerzv sources
Fallinz objects
Catapultad objects
Heating devices
Pumps, blowers, fans
Rotating machinery
Actuating devices
Nuclear

Figure 3-2

Checklist of Hazardous Energy Sources

UL 4002 14300V, 0-90¢
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1. Welding
2, Cleaning
3. Extreme temperature operations
4, Extreme wcight operations
5. Hoisting, handling, and asscmbly operations
6. Test chamber operations
7. Proof test of major components/subsystems/systems
8. Propellant loading/transfer/handling
9. High energy pressurization/hydrostatic-pncumostatic testing
10. Nuclcar component handling/checkout
11. Ordnance installation/checkout/test
12. Tank entry/confined space entry
13. Transport and handling of end item
14. Manned vehicle tests
15. Static firing
16. Systems operational validations

Figure 3-3 Checklist of Hazardous Acquisition Functions

.U 4002 1ave RV, 009
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Crew egress/ingress

Ground to stage power transfer

Launch escape

Stage firing and sepacuation

Ground control communication transfer
Rcndezvous and docking

Ground control of crew

Ground data communication to crew
Extra vehicular activity

In-flight tests by crew

In-flight emergencies involving loss of communications, loss of
power/control, fire toxicity, explosion, or life support system
12. Re-cntry

13. Parachute deplovment and dcscent

14. Crew recovery

15. Vehicle safing and recovery

16. Vchicle inerting and decontamination
17. Payload mating

18, Fairing separation

19. Orbital injection

20. Solar panel deployment

21. Orbit positioning

22. Orbit correction

23, Data acquisition

24, Mid-course correction

25, Star acquisition (navigation)

26. On-orhit performance

27. Rctro-thrust

O T =T LN LD
.

—
- O
- .
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Figure 3-4 Checklist of Hazardous Mission Functions
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1)

2)

6)

7

8)

9)

3.4 Technique

The recommended colunmnar PIA format is shown in Figure 3-5. This purticular
format has proven to be useful and effective in applied situations. As shown. this
format provides for entries identifying hazardous elements and conditions. re-
sulting potential accidents and their causes and effects. accident prevention measures
to correct the situation, and design engineering feedbuck.

The following instructions are descriptive of the information required under cach
column entry of the form:

Subsystem or Function - This colunn identifics the hardware cr
functional element being analyzed.

Mode - This column identifies the system phases or modes of opera-
tlon which are applieable.

Hazardous Element - Thils column identifies the elements, in the
hardware or function being analyzed, which are inherently hazardous.

Event Causing Hazardous Condition - This column identifies condi-
tions, undesired events, or faults which could cause (or trigger) the
hazardous element to become the identified hazardous condition.

Hazardous Condition - This column identifies the hazardous conditions
which could result from the interaction of the system and each
hazardous element In the system.

Event Causing Potential Accident - This column identifies undesired
events, or faults which could cause (trigger) the hazardous condition
Into becoming the identified potential accident.

Potential Accident - This column idcntifies any potential accidents
which could result from the identified hazardous conditions.

Effcct - Thls column identifies the possible cffects of the potential
accident, should it occur.

Hazard Classification - This column provides a qualitative measure
of significancc for the potential effcct of cach identified Lazardous
condition, according to the iollowing critcria:

Class] - SAFE - Condition(s) such that personnel error, deficiency/
inacequacy of design, or malfunction will not result in major
degradation and will not produce equipment damage or
porsonne! injury.

SHEET
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Class I - MARGINAL - Condition(s) such that personnet error.

deficiencey/inadequacy of design, or mallunction will degrade
performance, bat which can be counteracted or controtied
without mujor dammage or any injury to personnel,

Class III - CRITICAL - Condition(s) such that persomel error,
deficieney/inadequacy of design, or malfunction v.ill degrade
performance, injure personnel, damage equipment or will
result in a hazard requiring immediate corrective action for
personnel or equipment survival,

Class IV -~ CATASTROPIHIC -~ Condition(s) such that personnel ervor,
deficiency/inadequacy of design, or malfunction will severely
degrade performance and cause subsequent equipment loss
and/or death or muitiple injuries to personnel.

10) Accident Prevention Measures - This column is for establishing recom-
mended preventive measures to eliminate or control identified hazardous
conditions and/or potential accidents. Preventive measures to be recom-
mended sheuld fall into the following categories:

hardware design requirements
incorporation of safety devices
hardware design changes
special procedures

personnel requirements

11) Validation - This column is provided to record valijdated preventive
measures and keep cognizant of the status of the remaining recommended
preventive measures. This column should be comnleted by answering two
questions: 1) has the recommended solution been incorporated, and
2) isthe so'ution effective?

In filling out the columnar PHA form, the dynamic relationship between the entries
ghould be kept in mind, This relationship is depicted in Figure 3-6. The hazardous
element (i.e.. propellant) must be acted upon or influenced by some (discrete) event
or condition (i.e., static electricity) in order for it to become a hazardous condition.
Then, when the hazardous condition exists, it must be acted upon by some event or
condition in order for it to result in the potential accident. In addition to an event or
condition, duration may be a factor in causing the hazurdous condition to result in
the potential accident. That is, in certain cases, if the hazardous condition is
allowed to exist without immediate corrective action. it may result in the poiential
accldent without any other event acting upon it.

SHEET
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trizeering | Potential

event Accident

Hazardous
Condition

Hazavrdous triveering

—————

Element event

Figure 3-6 Relationship of Events Leading
to an Accident

It should be noted that the informution to go on the columnar form may not always be
clear-cut or readily obvious. It is likely that, in some cases, special exeeptions
and deviations will be necessary. In some instunees it will be found that the "cause
event of the hazardous condition' is the same as the "cause event of the potential
accident " exeept that the former is passive (a threat), whereas the latter is aetive
(the threat being carried out).

3.5 When Performed

The PHA is generally started during the coneeptual stage of program develosment.
Then, as design development progresses, the PHA is iteratively updated in order
that necessary safety design requirements ean be established prior to eaeh phase
of more detailed design development,

Figure 3-7 shows a breakdown of the life cycle of a system and the eorresponding
PHA time relationship. As indicated, the initial PHA 1s performed during eoneept
formulation, The PHA is then iteratively updated during contract definition and
engineering development, It must be noted that this represents an ideal safety
program, and that, in reality, strategie adjustments must always be made to suit
the real-life requirements of the program.

CONCEPT CONTRACT ENGINEERING SYSTEM
FORMULATION DEFINITION DEVELOPMENT OPERATION
(ACQUISITION)
1A 1B 1C PDR CDR Test
A . 7
' initial =
PHA updated PHA

Figure 3-7 System Life Cycle
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3.6 Data Required

As is the case with most analyses, the PHA is performed by utilizing whatever
data is available. At the conceptual phase, the fellowing data is esvoentrd
customer requirements and specifications (when an ReP s a rotluble), concentusd
drawines, block dingrams, conceptual procedures, and conceptual trade studies.
As design development progresses, more detailed data is used as it becomes

available.
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1.0 EXAMPLE

Figure 4-1 presents a partial example of a PHA performed on a miusile subsystem,
One example of o hazardous element in the missile has been identificd as an ordnance
device. More appropriately, the hazardous element in this case is the ordnance
explosive(s) in the device. The system modes affected by this hazardous eletnent have
been identified as: transportation, handling, storage, installation, test, und operation.

Values endarpered by inctwiing this hazardous clement in the system environment are:
personne  roperty, and/or the mission. The potential aceident that risks these items
of value is ... "inadvertent iguition' of the hazardous eclement - ordnance explosive(s).
Thus, the hazardous condition is established as "explosives exposed to an ignition
environment." That is. the hazardous element - explosives - is placed in an environ-
ment where it is highly suseeptible to premature or inadvertent ignition. The un-
desired triggering events which could cause the existence of the hazardous condition
to become the potential accident are then shown to include: premature signals.
erroncous connmands, RFI, EMP, EMI, excessive temperature, shoek, and electrieal
miseonncction. In this instance, neither the hazardous element nor the ignition
environment can be ctiminated from the svstem. Such being the case, the hazardous
condition cannot be climinated. Therefore, countrol measures must be incorporated
which reduce the risk of notential acecident ocecurrence.

From a eursory look at this inductive analysis, five initial hardware safety require-
ments could be established, as follows:

1) no single or common failure mode shall both arm and ignite ordnance

2) use 1 amp - 1 watt no fire EED's

3) use shielded wires

4) design electrical connectors to preclude misconnection

5) develop ordnance warning devices to indicate ordnance areas and to
indicate "armed" and/or "safed' ordnance.

In the area of procedures, the need for special handling procedures and special
bonding and grounding procedures would now have been established. The requirement
for certificd ordnance personnel would be identified as a persennel requirement,
Applicable documents contsining standards and requirements should be identified at

this point.

It must ke noted that this examp'e is only for the purpose o. familiurization and
instruction and is. therefore, not cntirely complete.

Figure 4-2 is an example of a PHA performed on a propulsion subsystem. where
hydrazine is used as a fuel. Hydrazine, the hazardous element in this case, is both
an energy source and a toxicant. The completed form is self-exnlanatory and is
performed similarly to the first example. Figure 4-3 is a further brief example.

U3 4202 t43a (v, 0-39

SHEET
22




1~ 2andr1 g R
‘ LTI X
g3 " .
: |TATTTT STSA'IVRV Q¥VZVH AUVNINIII U~ - XTI LVIN U1 A
1-3208TT-2d -onl
L]
|FJUTUPIO
pPajus 10/pUW pauULIY
TV2;pUY 0 PUF EF2TE ST Suen
SATWURIO0 FTTITHUT O} sy quapnsape
seolAp Fujwaew dojaaap
X200
Rotiaa anmiadwmay
-gooe W jo AnriqiTeod oAIRg2OXS
soopia@m apnipaad o1 wIOIU
3urpunoud poy -UeD (21410313 whawp o3 whiy
Jurpuog aimmb dn3 3
-3pe qUiIGIMa 831M PINIAMYN 2N Al aunqv;} »
top] volRgrut iy “lesog
aamp 8,033 anj {euts puwm
-9c02d £3z03 od ¥4 [ - dws [ esn Al orfsviw -woo vorwl atwiowm
-33wa 2opnioug 10 m oy 93swwp anosEaths unn e
lsuuoe1ad ‘waragaocad 95G¥YUPL0 31US] pus wlw Iajsojdxa -B031AuD UorIfud] kuse le uh.. onuy s e i
W FULPIO ripTug sousy 310G {99 Ipous AIn{u; Al {auuosaad Jo uoyjudl; ! prulye vorytully us 0y pardf e o ayy 186; e ol i
PeiIHE»D ~p10 GR;GTI89 Sowwod 30 ejdule ou {iom o Am{uy FUR S ERY J11 sanjewnad -qne aajsofix» Jo aojangou} souUvupI© 1 1
. ROLLIONCD ROLLONMY
TARNOSEIL | SIYAAIO0Hd TAYNQUVH INIGTOOYV : —
NOLLVA el Vol 1vollSSYI 153443 INICIOOY VLN LOd NOILLIGNOD SNCANVYZVH INIKIIS 2G00K NO
- TIYA *ZVH JFVIINILOd ONISAVD SA0ANVIYE oNxIsavd 200CNVZYH PETTILORY
$IUNIVAK NOLINIATHL  INITIDOV . . ” " INIAT J 2 INIAT . . . :
1 0 A |
g <o) -




2-% aaniig

12 s —
B SISATTVYNY QEYZVH LUHVNINTIT UL -~ XTI VIV = ———wu) AL
ONITT , L.
1-2L08T1-2Q -on] :
]
— -
eanydng
eurTeap (g
Jodea oTXON peujjuoduUn ttids
vAOQT Al [ouuocsaed o) [Juuossad Jo Lytmoia | dodwa snyTeIpiy
. SEOWTY | GAOQE ST QNS Ja0Qu s® gwwe 10 IO o3 &mfay | . jo emneodxa uj jounossed pauucouUn [\
¥orw
o] sneIsdds Jurqadq
TRIW Ul sdomoqw L1o%m
svels
suzeHAY eTEOpAY 0 J.0Z¢ 9r0q8
gampP 830jA9p Jauisa dojaaap uo33ud; acdea
=09 BE iy £.818 2a0qm
1003 dUl0ADp suojisIade 3 E
wrxlozd Uy 2079p 10d¥A ogn Bopusi-om
BOLEIADIILI X sanog weeide s1eTipIXO
r3o;pou | ATypoicuy *ealmp 86Ul pue Sptoy
-o0cad A>ca3 190 AJ11u3p] pow (oqe] qua uopitmag
2ayyesy -23md dojaap uarzdmba ojjalradig npeo;
(Shroeyralis.. 3]
Busipee; s ¥ @ Al /aTrsapreq gopmnqmIoa exnydng
agyTRIp(y s3mpaoazd Fujonpoad ory¥is-uou asn o o1 0y 23surep FLEL- aviom
snoausjiods
Jupvor puw ~BOITAB JITIPIXO tids
Ioyncld odvicne ‘Bunp euyzuap Ay qiim Al [uuos10d uotsoldxd aumy) 03} pmiodna 3op mawis
A oad -Cwg e qewa | aqiedwos sjuiaanew own (10 11 oy Lxnfuy 20 311} 20 p1udn #) aTeaphq 3wy osupreaphy -geg jontendasd
TIANNOSUIL | SIUIIZO0dd FUYMNAUVH v INIAIDIV NOILIKINOD NORIONS
NOLLYQ yo! Yol TYQIISSYION INITIID . oLl
" [ Torea] 25 vimnass | e | e | maeien | sacamem | |2
- ‘2z NIS{ $i UVZVR
$3UOSYIDX  NOLINIAIHd  IN3I@OOV INZAT BACONGRYM INTAT VIISkSH,
11 o1 [3 8 L 9 13 |4 [{ F4 1
o T
e B V.
R o




mu.u

g~y 2ans g

.

SISAIVNV VYZVH RY¥V ¥d -~ XITELVIX
1-ZLOSTI-2{ -on|F¥T72F au SLIRE ui A3
3 .
A .
[}
L3 .
JquurE W
Ingsazd yuvy ~uoUu 30 WY}
uodn 3ujpued JuIIoLInsuy 0y
m -ap swmks amasaad | amp ‘sjedas 30
ol JO 8IN{j¥] wuwy jo g80] huawsoeidas ou
@FN 230 pA Iy janaas b Lobt
jooxd 3q pma yuwy s1392p danssazd jo a%swep
pus amssaid patoxuosdtn 1sImonae
pPITNIN 9 pincys wam | 983 Yum wow Jo Kyuja1a
$10,207p11 sanesaad Al |-dmbe (8513135 | ~dmba (o302 oy Juawr A>uatoyjap
J0 IT1 oy edsuxep Jo 10vjuoo | -dnba 1wontao Supanidsrurens
g9 Ip 01T IDJAIp AL
sangsdzd approdiooyy unej
LIF LB JELIE sIvepany
RuMy 3an3%aid wos) pus aanasaad emgsad Jo uojcued
saargadoad paros] axw juauwsdinba ‘and yum paj103ju0DUN BT RLIVTEIT uoly
F SLEY I8 [¥511132 puw (duncesad Al {Juuonsad jauuos 1ad Jo A3tuinga Jal13s asnssasd ni01) Wty jJo «rd | -vaxio wuw
QG oy} qons walaks wdep lio 03 Kanfuy Jo wejuod ut jauuossad pajtoaiuoaun | aansssid sar0 paesesdwoo Jjsudou| anseasd
TANNOSUId , SILIWIID0UL IUVYAQUVYH INIAIJIY KOILIANOD NOULOYN Y
NCLYQ VoL v 0: ivoussviy a4 INIAIIOY | ayviinirod NOLLIANOD SNOAUVZVH el [ e uo
- Tivs Q ! )
SSWOIVI  NOUNIATHL  INICOOV v TYHNALOR o.mmm% ><% SApsNym u.—,MM.U'Mu SOOMNVE Y ruﬁram.i
11 01 6 8 L 9 S 14 € 4 131
.. = = _—




NUMBER D2-113072-1 1

{ e MIEILMISET crivonrn REV LIR

9.0 REFERENCES

A. Stack, Phillip J. (Captain, USAF), System Safety Engineering Hazard
Analvsis Requirements. Safety Office (SMW), SAMSO, AFEC, July
19638.
‘ B. Iarris, Roy (TRW Systems Group), Preliminary Hazard Analysis.

presented at the UsAF-Industry System Salety Conicrence, Las Vegas,
Nevada, February 1969,

C. System Safcty Hazard Analvsis (Drafl), Directorate of Aerospace 3afety,
Deputy Inspector General for Inspection and Safety, USAF, Norton AFB.

D. SAMSOM 127-1, Safety-Plans, Programs and Procedures, Vol. IV,
System Safety Engineering, SAMSO, AFSC. March 1968.

E: MIL-STD-882, Requirements for Svstemn Safetv Program for Svstems
and Associated Subsystems and Equipment, 15 July 1969 (Supersedes
MIL-S-38130A).

USE FOR TYPEWRITTEN MATERIAL ONLY

SHEET
26

US 4002 tasa ary ., 0.4




Unclassified

AJEPERYTI SR N S ol

UOLUI L1 CONTROL DATA - R&D

._g\\'.-mn Lo ‘| ate e vt tithe, boate v abstract ot o 5-\1\.7 S \:Aﬂ‘l“ll must b ‘l||| e I\hu\lm L llr.)ulln s Laceatieds
VR VBRI, U7 S AL TINGTE ) A% - bty suatoh nosiibis ot B T 20 REPORT SLCORITY C Ay .b1c A110N
I‘hc Boeing Company - Aerospace Group Unclassified
Aerospace Systems Division - Kent Facility an orour T T T
[P, 0. Box 3999, Seuttle, Warhington 98124 _L

Jo RECORT T Yt

r System § chuy Analvnml Technology - Preliminary Hazard Analysis ,

— T i B e i A Sy e
3L ars wof pepiert aind i lusave dates)
N
vl 0 Sl P P—— ]
" i sidial, Lol e 3
; e |
f C. A. Erlecon | 77 ]
e e e \ \ ~ ) F’[
s ! \ o |
6. F{El‘(‘h‘] DAY L f ™ r ¢ f i Ju. TO L + OUF PAGES 7b. NO. OF REFS
Noveuber 28,3884  \ -~ 7 - Y, 5
e e s it
Bu. CONTRAIT OR GRANT NO. 94. ORIGINATOR'S REPORT NUMBERS
b. nil L D2-113072-1
-
‘ v e -
. nil
\'/ 9. OTHER REPORT NOI(S) (Any other numbers that nuay be assigre:d
this report)
1. nil

iy SEalRTSE THO[KrS HTHMERY ‘U. S. Government agencies may obtain copies directly
from DDC. The DDC is requested to route all other requests to Boe/ng for approval.

A Prehminqry 12. SPONSORING MILITARY ACTiVITY

Hazard L\nalysis also commonly referred
to as a Gross Hazard Analysis

13. ABSTRACT

This document describes the method for performing a Preliminary Hazard Analysis
(also known as a Gross Hazard Analysis) and using the derived results. This analysis
is a method for identifying hazardous elements, hazardous conditions. and potential
accidents; determining the significance of their potential effect; and establishing initial
design and procedural safety requirements to eliminate or control these identified
hazardous conditions and polential accidents., The data and information thereby
derived can be used to serve other initial system safety needs, such as prediction,
planning, and priority allocation.

N
ey

nil

DD o o 1473 Unclasgified' .

53432109 BE Y True Scvunty Tlassification
PAKY \ OF 3 ‘ f Ve .
{ .-
-




—-— et

Unclassified
Sy ol —— i

Sov iy Clussinie ataae

N T ) e T T
KLY wWORDSY "_”‘ ’T]‘ -"',"‘*—',“. ) 20 TR i
1

System safety '
Hazardous clement i
Hazardous condition

Accldent - potential

Accident prevention measures

Safely eualysis

i
FORW .
DD 1 NDV 65 ]473 Unclassified
U3 8202 1030 REV T 66 - - B
ettty Clasatreation

PART 20F 3




SUPPLEMENTARY

INFORMATION

[ -



38/)

v
0

A=

<

e

//// / /Q (/77\ ﬂ\fb

Copyright 1969 to The Boeing Company

REVIIR A
lr--* 7,'11"" ;"W,”?/"\ /;lm
THE Lol idcr ity JEEY COMPANY

'S

CODE IDENT. NO. 81205
NUMBER___ D2-113072-1

TITLE: System Safety Analytic:_xl Technology -

Preliminary Hazard Analysis

ORIGINAL RELEAST DAT . FOR THE RELEASE DATE OF SUBSE-
QUENT REVISIONS, SEE THE REVISIONS SHEET. FOR LIMITATIONS
IMPOSED ON THE DISTRIBUTION AND USE OF INFORMATION CON-
TAINED IN THIS DOCUMENT, SEE THE LIMITATIONS SHEET.

MODEL ANl ASG PREPARED UNDER:

ISSUE NO _ CONTRACT NO.
ISSUE TO X} IR&D
_JOTHER

PREPARED BY___ % ﬂ /,jun,y...x AT- 43

LA, ercson
SUPERV SED BY__.,__L J_//._- VR N ,l-l (
H Trellm - -/\

APPROVED BY____ :,(_7;/_ i /t fonois 12
l} F. Ej pe'xstem

APPRCVED BY___~Zi- /. T q1-1-49
H. D. 'Irettm

Edltedby/é: ". / o /1/“

C. mmes
NS

SHEELT

'e
Ud 8802 1432 RENV. I €3 1

€7




THE A Q‘I_rlﬁlyg crveany

NUMEBER D2-113072-1
REV LiR

ACTIVE SHEET RECORD

SHEET
NUMBER

REV UIR

ADDED

SHEETS

SHEET
NUMEBEHR

REV LTR

SHEEL
NUMEER

REV LIR

SHEET
FMUMBER

REV LTR

ACDED SHLETS

SHEET
NUMBER

NSAVAN

=

SHEET
” UN\B L F

LTR

Re\

W oo =1y WN -

[ I N R N R R R R el oo
AN WY = OWODm-0O0WUd = oOo

i i

U3 4h02 1836 2R:C. 3 o5




vve LZETLENRIES commany NUMBER D2-113072-1

REVISIONS
LTR DESCRIPTION DATE | APPROVAL

[-22-70 45 0 T g

A Revised page 1 to show copyright notice.
Revised pages 2 and 3 to comply.

’/.:.c',-"r o

e

SHEET

U3 4802 1432 ORIG. 4,68

_ |



Ugclassified

Security Ulossgncanm

DOCUNENT CONTROL DATA - R&D

(Sen ety claseaiic ot o tele s boady ot abatract aned pnde e annotation must be entered when the overall ceport as clasarpoady,

[ 1 ORITGMATING A .'-'I\.‘*T—J‘.' o rete antheay Yo, REPORT SECURITY CLASSIFICATION
The Boeing Company - Aerospace Group Unclassified

Aerospace Svsteris Division - Kenl Facility TNARETE
P. O. Box 3999, Seattle, Washington 98124

. REPOHT THTL:

System Safety Analytical Technology - Preliminary Hazard Anclysis

4, DESCRIFPTIVE NOTEC (Tor o0 of report Gnel anciusive jates
Final Report: Revision A released to inelude copvright notice.
S AUTHORS Far o s, mndetle anstrod, Lot miemie)

C. A. Ericson

6. REPORT DATL 7a. TOTAL NO, OF PAGES b, NO. OF REFS
November 28, 1969 26 )
Ba, CONTRACT OR URANT NO. 9u. ORIGINATOR'S REPORT NUMBEFRS
b, nil D2-113072-1
<. nil
9h. OTHER REPORT NOIS) tAny other numbers that may be assined
tais report)
d. nil

0. DISTRIBUTION STATEMENT Al U, S, Government agencies mayv obtain copies directly
from DDC. The DDC is requested to route all other requests to Boeing for approval.
Ref. H. F. Eppenstein or J. W. Griswold

11. SUFPFLEMENTARY NOTES preliminarv 12« SFONSTRING MILITARY ACTIVITY

Hazard Analysis also commonly referred nil
[toasa Gross Hazard Analyvsis

13, ABSTRACT

This document describes the method for performing a Preliminary Hazard Analysis
(alsc known as a Gross Hazard Analysis) and using the derived results. This analysis
is a method for identifying hazardous elements, hazardous conditions, and potential
accidents; deitermining the significance of their notential effect: and establichiug initial
design and procedural safety requirements to eliminate or control these identified
hazardous conditions and potential accidents. The data and information thereby
derived can be used to serve other initial system safety needs, such as prediction,
planning, and priority allocation.

FORM e caifi
nclassified
DD . 3055 1473 = Unclassiiicel
U3 4332 1030 KEN Trne =1 CRRIRD § D 0ok
PARY | OF 3




