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Flow (gas, liquid, electric current)
Pressure

Separate (settle, filter, centrifuge)
Reaction

Reduce (grind, crush, etc.)
Corrode

isolate

Vent

Inspection, surveillance
Viscosity

Instruments

Corrosion

Vibration

Software data flow

Temperature
Level
Composition
Mix

Absorb
Erode

Drain

Purge
Maintain
Shutdown
Startup
Erosion
Shock
Density
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Guide Word

Meaning

No

Less
More

Reverse
Also

Other

Fluctuation

Early

Late
As well as
{more than)
Part of
Reverse
Where else
Before/after
Faster/slower
Fails
Inadvertent

The design intent does not occur (e.g., Flow/No), or the operational as
not achievable (Isolate/No).

A quantitative decrease in the design intent occurs (e.g., Pressure/L

A quantitative increase in the design intent occurs (e.g., Temperaturt
More).

The opposite of the design intent occurs (e.g., Flow/ Reverse).

The design intent is completely fulfilled, but in addition some other re
activity ocours (e.g., Flow/Also indicating contamination in a produ
stream, or Level/Also meaning material in a tank or vessel that sho
be there).

The activity occurs, but not in the way intended (e.g., Flow/Other co
indicate a leak or product flowing where it should not, or Composit
Other might suggest unexpected proportions in a feedstock).

The design intention is achieved only part of the time (e.g., an air loc
pipeline might result in Flow/Fluctuation).

The timing is different from the intention. Usually used when studyin(
sequential operations, this would indicate that a step is started at 1
wrong time or done out of sequence.

Same as for Early.

An additional activity occurs.

Only some of the design intention is achieved.

Logical opposite of the design intention occurs.

Applicable for flows, transfers, sources, and destinations.

The step (or some part of it) is effected out of sequence.

The step is done/not done with the right timing.

Fails to operate or perform its intended purpose.

Function occurs inadvertently or prematurely (i.e., unintentionally).
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MOV 1 Gen 1
Pump 1
MOV 2 |—
Gen 2
MOV 3
Pump 2
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HAZOP Analysis
Function/ Guide
No. item Purpose Parameter Word Consequence Cause Hazard Risk [ Recommendation Comments
1 |[Pipes To carry Fluid No Loss of fiuid, Pipe leak; Equipment 2D
water system pipe rupture damage
through failure;
system equipment
damage
2 More Pressure No pressure Equipment 2C | Add pressure
becomes relief valves damage relief vaives
too high, in system o system
resulting in
pipe rupture
3 Less Insufficient Pipe leak; Equipment 2D
water for pipe damage
operation rupture
of generators
4 Reverse Not applicable —
5 |[Electric |To provide Electricity |No Loss of power {Power grid Loss of 2D | Provide source
power | electricity to operate loss; circuit system of emergency
to operate system breakers trip operation backup power
pumps, components
MOVs, and
generators
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Initialize
Data

MD - Missile Data
TD — Target Data

/

Acquire
Target

4—Target Info

o

Determine
Target Type

‘Lm

Display
Target

p—ep- TD

wk

Display Missile | g— Missile Status
Data

lMD

_— Missile Fire
Process Missile
Fire Command ¢ Command
(Operator)

L“”D
Execute Missile
Fire Command » MD
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HAZOP Analysis

Function/
"o ftem Purpose Parameter | Guide Word | Consequence Cause Hazard Risk | Recommendation Comments
© Missile Performs Missile No (None) Loss of Hardware |Unsafe 2D
fire missile data missile fault; missile
control status status software
and to operator error
control
z More/Less | Missile Hardware |Equipment 2D
(wrong) status to fauit; damage
operator software
is incofrect error
B Early/Late Missile Hardware {Equipment 2D
{timing) status to fault; damage
operator software
; is incorrect error
3 ’ Missile No (none) Loss of Hardware |Unable 2D
command missite fault; to safe
control software missile
error
z More/Less  |Operator Hardware |Inadvertent 1D | Add command
(wrong) command to fault; launch status
missile is software command checks to
incorrect error design
£ Early/Late Operator Hardware |Unable to 2D
(timing) command fault; safe
to missile software missile
is incorrect error
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