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Tutorial Agenda

1. Overview of the basic concepts of Hazardous 
Area Classification

2. Discuss the various Codes, Standards and 
Recommended Practices for classification 
design with an emphasis on IEC 60079-10-1

3. Provide guidelines on how to properly 
document your analysis
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Definition of a Hazardous Area

An area in which an explosive gas atmosphere is or may be expected to be 
present, in quantities such as to require special precautions for the 
construction, installation and use of equipment

IEC 60079-10-1
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Primary Objectives of a Hazardous Area Classification

• Primarily used for establishing the type of electrical equipment and wiring 
methods that can be used within a hazardous location
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Secondary Objectives of a Hazardous Area Classification

• ATEX Directive

− Essential Health and Safety requirements with respect to:
• Potential ignition sources from equipment in hazardous locations
• Applies to non-electrical equipment

• Local Occupational Health & Safety Requirements
− Hazardous area classification is now being used as a basis for implementation of 

the OH&S codes and standards
• The hazardous area classification design is being used as a tool for performing 

the hazard risk assessment
• Regulates the work activities performed within a classified location
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Scope of a Hazardous Area Classification

• Fugitive emissions in plant operations are 
normal and expected

− An area classification is valid under “Normal” and 
defined “abnormal” operating conditions

• An abnormal condition is where a leak is 
detected but the process continues until such 
time as a repair can be made

• Catastrophic releases where large amounts of 
flammable material are released due to an 
equipment containment failure are not 
considered
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Application

• Applies to the “normal” operation of 
facilities

− “normal” is when equipment 
operating within its normal 
parameters

− Does not apply to “rare 
malfunctions” or “catastrophic 
failures” 

− Does not apply to activities such as 
commissioning or turnaround 
activities
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Who needs this information?

• Engineers
− Equipment selection
− Equipment placement
− Ventilation design

 Equipment Suppliers
• Component selection
• Certification requirements
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Who needs this information?

• Installers
− Assembly component selection
− Wiring methods

 Inspectors
• QA/QC

• Code 
compliance
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Who needs this information?

• Operations
− Safe Work Procedures

− Hot Work permitting

10
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1. Zone or Division classification
2. Extent of the classified area
3. Group Classification of the flammable materials
4. Auto-ignition temperature of the flammable materials

What do they need to know?

Group IIA, AIT = 200˚C (T3)

11
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Zone vs Division Classification
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Group Classification

Intrinsic safety 
ignition curves
Intrinsic safety 
ignition curves

Safe

Not Safe

MESG – Maximum Experimental Safe Gap
MIE – Minimum Ignition Energy
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Auto-Ignition Temperature (AIT)

IEC 60079-0
“Lowest temperature (of a surface) at which under specified test conditions an 

ignition of a flammable gas or vapour in mixture with air or air-inert gas occurs”
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Temperature Code Application
• Maximum surface operating 

temperature of the device cannot 
exceed the AIT defined for the area

Temperature codes in yellow are IEC standard
Intermediate temperature codes are used in North America
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When do they need this information?

• In the early stages of a design project 
before any major equipment is 
purchased!

• Prior to construction to select the 
appropriate wiring methods

16
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Who is responsible for providing it?

 Considered to be an important 
safety document that must be 
maintained over the life of the 
facility

 Must be provided upon request 
by safety inspection authorities 

17

 The Owner 
• Usually performed by an engineering consultant contracted by the Owner
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Hazardous Area Classification (HAC) Risk Assessment

•Not an Electrical Engineering design function!
− An Electrical Engineer is an end User who uses the information to select 

electrical equipment appropriate for the classification

• Requires input from:
− Process Engineering

• Properties of the flammable materials
• Pressures and temperature of the process

− Mechanical
• Identify sources of release
• Enclosed area ventilation design

− Operations
• Hot work permit and housekeeping procedures

18
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HAC Design Issues

• Based on the likelihood of a flammable mixture 
being present under “normal” and defined 
“abnormal” conditions

− Must be carried out before the choice of equipment 
and wiring methods are made

• Source of ignition is not a criteria for classification 
• Often treated as an afterthought after a facility is 

constructed
• HAC Documents issued and used with incomplete 

information
• Undocumented designs

− No way of maintaining the classification design over 
the life of the facility

19
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Common issues found in many HAC designs

• No group classification or Auto-ignition temperature 
and/or T-Code indicated on the drawings

− Errors in the group classification of materials
− Errors in determining the appropriate auto-ignition temperature 

and equipment temperature code

• Classification of locations where no flammable materials 
are present

• Over classification of areas relative to the risk
• Inconsistent application of classifications surrounding 

similar equipment items
• Unsupported classification of enclosed areas where 

adequate ventilation is required
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Competence of Personnel

“The hazardous area classification should be carried out by 
persons who understand the nature of flammable substances, 
gas dispersion and ventilation and are familiar with the process 
aspects for the plant under consideration. It may be beneficial for 
other engineering disciplines, e.g. electrical and mechanical 
engineers, and personnel with specific responsibility for safety to 
be part of and have an input to the hazardous area classification 
process. The competency of the person shall be relevant to the 
nature of the plant and methodology used for carrying out the 
hazardous area classification. Appropriate continuing education 
or training should be undertaken by personnel on a regular basis 
where required”

IEC 60079-10-1
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Competence

• IEC Certificate of Personnel Competence
• Verifies competence of an individual to perform 

defined tasks related to explosion protection
• Proctored exam performed by IECEx approved 

certification agency
• Successful candidates are provided with a 

certificate and are listed in IECEx COPC database

Method of 
Classification
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Design Objectives: IEC 60079-10-1

•“Zone 0 or zone 1 areas should be 
minimised in number and extent by design 
or suitable operating procedures. In other 
words, plants and installations should be 
mainly zone 2 or non-hazardous”

−Implies that flammable releases should not 
be intentional

−Where a process is operating abnormally, the 
amount of flammable material released 
should be minimized
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Area Classification Methodologies

•Simplified Methods
−Use of diagrams to convey zones and extents

•Source of Release Methods
−Based on calculations to determine zone classification and extent

•Operating experience
−Facilities are classified based on operating experience with same or 

similar installations

•Combination of Methods



PCIC energy 26

Simplified Methods

• Used where it is not practicable to make a 
proper assessments from individual sources of 
release

− Process information is of poor quality
− Plant documentation is incomplete
− FEED stage of a project 

• Involves applying standard diagrams depicting 
the classification surrounding typical sources of 
release Diagrams may be based on:

− Industry publications
− Operating experience.
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Use of Industry Codes and National Standards (IEC 60079-10-1)

• “Industry codes and national standards may be 
used where they provide guidance or examples 
appropriate to the application and comply with 
the general principles of this standard”

• Annex K of IEC-60097-10-1 provides a list of 
“acceptable standards”

− API RP 505, NFPA 497, EI 15
• “The diagrams provided in the publications must 

be applied with “Good Engineering Judgement” 
taking in account the basis for the diagram in the 
publication and the actual situation to be 
classified”



PCIC energy 28

API RP 500 & RP 505

• API 500 refers to Division Classified areas as 
defined in Article 500 of the NEC

• API 505 refers to Zone Classified areas as defined 
in Article 505 of the NEC

− Prescriptive in nature
− If this is the situation – this is how you should 

classify the area 
− Does not attempt to describe the properties of 

flammable materials
 References NFPA 497 for flammable fluid data

Note that the API documents reference NEC requirements.  In some 
cases, the API Recommended Practices may not be compliant with 
other national codes and standards
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API RP 505 Figure 20
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NFPA 497
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EI 15 Model Code of Safe Practice

• Incorporates three different approaches 
to area classification

− Introduces the concept of a risk-based 
approach to area classification

− First code to use dispersion modeling as a 
basis for defining the extent of classified 
areas
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Source of Release Methods: IEC 60079-10-1

1. Identify potential sources of release
2. Determine the release rate and grade of 

release for each source based on likely 
frequency and duration of release

3. Assess ventilation effectiveness;
4. Determine the appropriate zone based on 

grade of release and ventilation 
effectiveness;

5. Determine the appropriate extent of the 
zone
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Operating Experience

“When classifying areas consideration should be 
also given to a careful evaluation of the same or 
similar installations…
… Where documented evidence indicates that a 
particular plant design and operations are sound 
this may be used to support the classification 
chosen…
….furthermore, it is conceivable that an area 
could be reclassified based on new evidence”

IEC 60079-10-1
NFPA 497
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Combination of Methods

• Different methods may be appropriate for classification of a facility at various 
stages of its design development

− Preliminary (FEED) design: Simplified Methods
− Detailed design: Point Source Methods

• Simplified methods can be applied to a group of similar equipment items (e.g.
sections of piping with flanges, such as pipe racks) while applying a more 
detailed assessment to the more significant potential sources of release 
(Process buildings, gas compressors, pumps)

Classification using 
IEC 60079-10-1
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Design Objectives

1. Zone
2. Extent of the zone
3. Material Characteristics

• Group classification
• Auto-ignition temperature (AIT) 

Group IIA, AIT = 200˚C (T3)

 “Zone 0 or Zone 1 areas should be minimized in number and extent 
by design or suitable operating procedures.” 

 “In other words, plants and installations should be mainly zone 2 or 
non-hazardous”
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When should it be done?

• Start when initial P&ID and plot plans are available
• Preliminary design

−Equipment specifications for long lead items
• Detailed design

−Optimize classification extents
− Define ventilation requirements

Source

x

y

y+n

Grade
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Source of Release Method: IEC 60079-10-1

1. Identify potential sources of release
2. Determine the grade of release and 

the release rate
3. Assess ventilation effectiveness
4. Determine the zone
5. Determine the extent

Annex F
Schematic approach to classification of hazardous areas
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Sources of Release

Flanges and Piping Connections

Pressure Relief 
Valves (PRVs) with 
moving elements

Parts 
moving 
at high 
speed Valves with sealing elements

• Sealing Elements on fixed parts
• Sealing elements on moving parts
• Releases resulting from the 

process being open to atmosphere
• All welded piping is not considered 

a source of release
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Grade of Release

Duration of 
Release

Frequency of 
Release

Grade

LongFrequentContinuous

LongPeriodicPrimary

ShortInfrequentSecondary

Flammable Liquids Tank

Continuous

Primary
Secondary
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Determine the Rate of Release

Highly 
Volatile 
Liquids
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Low Pressure Gas Release Behavior 42
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High Pressure Gas Release Behavior
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Calculating Gas Release Rates

Subsonic Release

Sonic Release

 Wg = mass release rate of gas (kg/s)

 Source of release properties
• Cd = discharge coefficient of the release 

opening

• S = cross section of the hole opening (m2)

• pa = atmospheric pressure (101 325 Pa)

• p = pressure inside the container (Pa)

 Material Properties
• M = molar mass of gas or vapour (kg/kmole)
• Z = compressibility factor (dimensionless) 
• R = Universal gas constant (8314 J/kmole K)
• T = Absolute temperature of the gas (°K)
• ɣ = polytropic index of adiabatic expansion (Ratio 

of Specific Heats) (dimensionless)
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Determining the Hole Size

Subsonic Release

Sonic Release
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Highly Volatile Liquids (HVLs) (Liquified by Pressure or Refrigeration)

h
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g

Ground

p2SCW d 

 Wg = mass release rate of liquid (kg/s)

 Source of release properties
• Cd = discharge coefficient of the release 

opening

• S = cross section of the hole opening (m2)

• Δp = pressure difference across the leak (Pa)

 Material Properties
• ρ = liquid density (kg/m3)
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Liquid Releases
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Liquid Releases

1cm

Ambient
Temperature

Pool is evaporating
Not boiling

 Wg = release rate of liquid (kg/s)
 We = Evaporation rate of a liquid (kg/s)

 Source of release properties
• Cd = discharge coefficient of the release 

opening

• S = cross section of the hole opening (m2)

• Δp = pressure difference across opening (Pa)

• Ap =  Pool Surface Area

 Material Properties
• M = molar mass of gas or vapour (kg/kmole)
• R = Universal gas constant (8314 J/kmole K)
• T = Absolute temperature of the gas (°K)
• pv = Vapour pressure of liquid at temperature
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Assess Ventilation Effectiveness

Purpose of Ventilation
1.Dilute and disperse a flammable release
2.Ensure that a release does not persist

Pump
Wind
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Effectiveness of Ventilation

Effectiveness depends on:

•Degree of dilution
•Availability 
•Ventilation system design

Effectiveness of Ventilation

Grade of 
release

Low 
Dilution

Medium DilutionHigh Dilution

Availability of ventilation
Good, fair 

or poor
PoorFairGoodPoorFairGood

Zone 0
Zone 0


Zone 1

Zone 0


Zone 2
Zone 0

Zone 1
(Zone 0 NE)

Zone 2
(Zone 0 NE)

Non-
hazardous 

(Zone 0 NE)
Continuous

Zone 1 or
zone 0

Zone 1


Zone 2

Zone 1


Zone 2
Zone 1

Zone 2
(Zone 1 NE)

Zone 2
(Zone 1 NE)

Non-
hazardous 

(Zone 1 NE)
Primary

Zone 1 
and even
Zone 0

Zone 2Zone 2Zone 2Zone 2
Non-

hazardous 
(Zone 2 NE)

Non-
hazardous 

(Zone 2 NE)
Secondary

Table D.1 – Zones for grade of release and effectiveness of ventilation
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Dilution – Assessment

Figure C.1 – Chart for assessing the degree of dilution

LFL

W

g

g

QC = (m3/sec)

Uw = Ventilation Velocity (m/sec)

QC = Volume Release Characteristic

Wg – Mass release rate (kg/sec)
ρg – Gas Density (kg/m3)
LFL – Lower Flammable Limit (Volume fraction)
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Availability of Ventilation
• Good: ventilation is present continuously
• Fair: ventilation is expected to be present during normal operation.  Discontinuities are 

permitted provided they occur infrequently and for short periods
• Poor: ventilation that does not meet the standard of fair or good, but discontinuities are 

not expected to occur for long periods

Effectiveness of Ventilation

Grade of 
release

Low 
Dilution

Medium DilutionHigh Dilution

Availability of ventilation
Good, fair 

or poor
PoorFairGoodPoorFairGood

Zone 0
Zone 0


Zone 1

Zone 0


Zone 2
Zone 0

Zone 1
(Zone 0 NE)

Zone 2
(Zone 0 NE)

Non-
hazardous 

(Zone 0 NE)
Continuous

Zone 1 or
zone 0

Zone 1


Zone 2

Zone 1


Zone 2
Zone 1

Zone 2
(Zone 1 NE)

Zone 2
(Zone 1 NE)

Non-
hazardous 

(Zone 1 NE)
Primary

Zone 1 
and even
Zone 0

Zone 2Zone 2Zone 2Zone 2
Non-

hazardous 
(Zone 2 NE)

Non-
hazardous 

(Zone 2 NE)
Secondary

Table D.1 – Zones for grade of release and effectiveness of ventilation
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Types of Ventilation

• Open Air 
• Wind

• Building Ventilation
• Natural ventilation
• Artificial Ventilation

Pump
Wind

+ +Wind

-

+
S

ta
ck

-

Open Air

Building Natural

Building Artificial
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Degree of Dilution: Open Air

Table C.1 – Indicative outdoor ventilation velocities (uw)

Pump
Wind
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Availability – Open Air

• Lighter than air release (relative density < 0.8)
− Availability: Good

• Heavier than air release (relative density ≥ 1.2)
− Availability: Fair

Effectiveness of Ventilation

Grade of 
release

Low 
Dilution

Medium DilutionHigh Dilution

Availability of ventilation
Good, fair 

or poor
PoorFairGoodPoorFairGood

Zone 0
Zone 0


Zone 1

Zone 0


Zone 2
Zone 0

Zone 1
(Zone 0 NE)

Zone 2
(Zone 0 NE)

Non-
hazardous 

(Zone 0 NE)
Continuous

Zone 1 or
zone 0

Zone 1


Zone 2

Zone 1


Zone 2
Zone 1

Zone 2
(Zone 1 NE)

Zone 2
(Zone 1 NE)

Non-
hazardous 

(Zone 1 NE)
Primary

Zone 1 
and even
Zone 0

Zone 2Zone 2Zone 2Zone 2
Non-

hazardous 
(Zone 2 NE)

Non-
hazardous 

(Zone 2 NE)
Secondary

Table D.1 – Zones for grade of release and effectiveness of ventilation



PCIC energy 56

Dilution: Enclosed Spaces

• Determined by volumetric flow of the 
ventilation system divided by the cross-sectional 
area perpendicular to the flow

• Background concentration calculation required 
to ensure an adequate air exchange rate to 
prevent persistence of a flammable atmosphere
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Background Concentration

Xb – Background concentration (vol/vol)

 vol/vol
2

g

1g

g
b Q

Qf

QQ

Qf
X









Xb < Xcrit

Xcrit = 25% of the LFL

If the background concentration exceeds 25 % of the LFL, the 
degree of dilution should be defined as being “Low”



PCIC energy 58

Degree of Dilution

0
.0

4
6

0.006Xb < 25% LFL

Figure C.1 – Chart for assessing the degree of dilution

18

Medium dilution is achieved!
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Zone Classification

Effectiveness of Ventilation

Grade of 
release

Low 
Dilution

Medium DilutionHigh Dilution

Availability of ventilation
Good, fair 

or poor
PoorFairGoodPoorFairGood

Zone 0
Zone 0


Zone 1

Zone 0


Zone 2
Zone 0

Zone 1
(Zone 0 NE)

Zone 2
(Zone 0 NE)

Non-
hazardous 

(Zone 0 NE)
Continuous

Zone 1 or
zone 0

Zone 1


Zone 2

Zone 1


Zone 2
Zone 1

Zone 2
(Zone 1 NE)

Zone 2
(Zone 1 NE)

Non-
hazardous 

(Zone 1 NE)
Primary

Zone 1 
and even
Zone 0

Zone 2Zone 2Zone 2Zone 2
Non-

hazardous 
(Zone 2 NE)

Non-
hazardous 

(Zone 2 NE)
Secondary

Table D.1 – Zones for grade of release and effectiveness of ventilation
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Natural Ventilation

• Requires assessment of:

− Wind induced ventilation

− Buoyancy (stack effect) induced ventilation

− Combination of wind induced, and buoyancy induced ventilation

Wind Driven Flow Stack Driven Flow

60

PCIC energy 61

Natural Ventilated Design Example

8m4m

4m

2 X 0.6m x 0.7m
Fixed Louvers

0.6m x 0.7m
Fixed Louver

2 X 0.6m x 0.7m
Fixed Louvers

L x H

Indoor Ambient = 30˚C
Outdoor Ambient = 28˚C

2m

61
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Extent of a Zone

• The distance in any direction from the source of release to where a gas/air 
mixture will be diluted by air to a concentration below the lower flammable 
limit

Volume > UFL

Volume
Between LFL
and UFL

Volume
Between 25% LFL
and 100% LFL

Atmospheric Vent

Wind Direction 

Extent
Extent

Level of uncertainty 
associated with release

Atmospheric Vent

62

LFL – Lower Flammable Limit
UFL – Upper Flammable Limit
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Factors that influence Extent:

Density relative to air
− Lighter than air releases will accumulate in the upper regions of 

enclosed spaces
− Heavier than air release may flow into areas below ground level 

Lighter than Air Neutral Density Heavier than Air

SR
r1

Ground
r

r

r1

r2

SR

63
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Factors that influence Extent:

Sourc
e

x

y

y+n

Grade

Y+n
+v

Elevated Roadway

Drainage 
Ditch

Zone 1 Zone 2 Non-
hazardous

Zone 0

Grade

Topography:

PCIC energy 65

Pressurization and Vapour-tight Barrierss that

Process 
Equipment

V
ap

ou
r-

tig
ht

 W
a

lls

Gas
Compressor

MCC

Pump

Pump

Pressurized
Location

8

Zone 1 Zone 2 Non-
hazardous

Zone 0
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Estimating the Extent

Jet release
• High pressure choked gas releases

Diffusive release
• Low pressure subsonic gas releases

Heavy gas release
• Heavier than air vapour release

Not applicable to indoor extent 
applications

Figure D.1 – Chart for estimating hazardous area distances

LFL

W

g

g

Qc =

9
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Extent Example

1m
Source

Zone 1 Zone 2 Non-hazardousZone 0

Stream: Propane
Group IIA
AIT : 445°C
Vapour Density:1.56

12 m (HG)

6 m (DFF)

Figure D.1 – Chart for estimating hazardous area distances

Qc = 2m3/sec

12m

6m



PCIC energy 68

Zone of Negligible Extent (NE)

• Increased air movement reduces the classification extent
• May permit the area surrounding the release to be designated “non-hazardous”
• Subject to an ignition risk assessment

− Implies that should an explosion take place, it will have negligible consequences
• Gas distributed at > 1000 kPA requires a specific risk assessment
• Shall not be applied to gas distributed at > 2000 kPA
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Zone of Negligible Extent

Zone 0 reduced 
To negligible extent

Continuous Grade Release
High Dilution

Good Availability 

Source of Release

Enclosed Space

Effectiveness of Ventilation

Grade of 
release

Low 
Dilution

Medium DilutionHigh Dilution

Availability of ventilation
Good, 
fair or 
poor

PoorFairGoodPoorFairGood

Zone 0
Zone 0


Zone 1

Zone 0


Zone 2
Zone 0

Zone 1
(Zone 0 NE)

Zone 2
(Zone 0 NE)

Non-
hazardous 

(Zone 0 NE)
Continuous

Zone 1 
or

zone 0

Zone 1


Zone 2

Zone 1


Zone 2
Zone 1

Zone 2
(Zone 1 NE)

Zone 2
(Zone 1 NE)

Non-
hazardous 

(Zone 1 NE)
Primary

Zone 1 
and even
Zone 0

Zone 2Zone 2Zone 2Zone 2
Non-

hazardous 
(Zone 2 NE)

Non-
hazardous 

(Zone 2 NE)
Secondary

Table D.1 – Zones for grade of release and effectiveness of ventilation
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Documentation

− Plan drawings and cross section 
drawings

− Hazardous Area Classification Design 
Basis Document (HAC DBD)

71
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HAC Drawings

Non-hazardous

(T1)

(T1)

(T1)

Scale 1:100

Notes:
1. Reference doc# HAC-DBD1 

for ventilation requirements 
and conditions of use.

Se
al

0       10      20m

HAC-0001       Rev 1

Gas Plant
Hazardous Area Classification

Location: Anywhere 

72
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Section Drawings and Details

Process Vessel

y m

x m
x m

Zone 1 Zone 2 Non-hazardousZone 0 Zone 1 Zone 2 Non-hazardousZone 0

Inadequately Ventilated Process Building

Process Building

y m

Louver
or Fan

X’ m

x m X’ m
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IEC 60079-10-1 Flammable Materials Worksheet

Hazardous area classification data sheet- Part I: Flammable substance list and characteristics

EngWorks HAC Course Dehy Facility FM Name

151413121110987654321
Ex ChracteristicsLFL/ UFLVolatility ᵃFlammable substance

Any other relevant information or 
remarkTemp. class

Equipment 
group.ᵇ(kg/m3)vol (%)

Vapour pressure 
at 20 °C (kPa)

Boiling point 
(°C)

Ignition temp.ᵇ 
(°C)

Flash point 
(°C)

Polytropic index 
of Adiabatic 
Expansion (ɣ)

Relative density 
gas/ air

Molar mass 
(kg/kmol)CompositionName

AIT estimated using mole weight averageT1IIA

0.0343.5

3263.588-114.6515-171.61.2320.8123.3

0.50%n-Octane, 0.50%n-Heptane, 
0.50%n-Hexane, 3.00%n-Pentane, 
1.50%n-Butane, 2.50%Propane, 
6.00%Ethane, 60.00%Methane, 
13.50%H2S, 3.50%CO2, 6.50%H2O, 
2.00%N2

Gas Mixture1

0.1717.57

AIT estimated using 3% RuleT2CIIA

0.0331.1

1.69890.6243-401.1222.4972.15
0.50%n-Decane, 0.50%n-Nonane, 
0.50%n-Octane, 0.50%n-Heptane, 
95.00%H2O, 3.00%n-Pentane

Water Mixture2
0.2618.7

Normally the value of vapour pressure is given, but in the absence of that, boiling point can be used;a
Value in second line is user defined.b
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IEC 60079-10-1 Source of Release Worksheet
Hazardous Area Classification Data Sheet - Part II List of Sources of Release

Reference
Drawing: W40178-01

Dehy Plant
All

Plant:
Area:

16151413121110987654321
Hazardous AreaVentilationFlammable MaterialSource of Release

Any othe relevant information and 
remarks

Reference
f

Zone Extent
(m)

Zone Type
0-1-2

Avail-ability
e

Degree of 
Dilution

e
Type

d
State

c
Operating  Temperature and 

Pressure
Reference

b
Release 

Characteristic
(m

3
/s)

Rate of 
Release
(kg/s)

Grade of 
Release

a
LocationDescriptionNo.

g

HorizontalVertical(kPa)(°C)
Building Naturally Ventilated at 4 
ACPHIEC 60079-10-1Extent of Building + 1.0m2FairMediumNG63055(1) Gas Mixture9.88E-032.67E-04SInlet Sep/Water KO 

Building

Valves, flanges,
instrumentation, open
ended devices

1

Building ventilated at 6 ACPH. 
Building incorporates gas detection 
configured to
start fans at 20% LEL and ventilate 
building at 12
ACPH

API RP 505
Figure 14, 26

Section
6.8.2

Extent of Building1

FairMediumAG(1) Gas Mixture
S

P (Analyzer 
Vent)

Meter Building
Analyzer tubing, analyzer
vents, sales gas valve2

1.5m surrounding Building2

Building forced ventilated at 3 
ACPHIEC 60079-10-1Extent of Buildng + 1.0m2FairMediumAG61055(1) Gas Mixture

(2) Water Mixture1.00E-024.00E-04SDehy Building
Valves, flanges,
instrumentation, open
ended devices

3

Building forced ventilated at 3 
ACPH
Vapourtight Barrier between 
process and electrical room

IEC 60079-10-1

Extent of Process Area in 
Building1

FairMediumAG4300120(1) Gas Mixture2.00E-023.00E-03SRegen Gas Compressor 
Building

Compressor and pump
seals
vents, sales gas valve4

E/I RoomNon-Haz

API RP 505
6.5.9.1.1
10.15.1.1

Perimeter of Cooler2GoodMediumNG4300120(1) Gas MixtureSRegen Gas CoolerFlanges5

Heater is Nonhazardous due to 
open flame

API RP 505
6.5.9.2Non-HazardousGoodMediumNG4300120(1) Gas MixtureSRegen Gas HeaterFlanges6

Fuel gas skid handles very low 
pressure fuel gas
for the fired heater and is 
considered very low
risk.

API RP 505
10.15.2.1112GoodMediumNGLow Pressure Fuel 

GasSHeater Fuel Gas Skid
Valves, flanges,
instrumentation, screwed
connections

7

Zone 1 surrounds tank ventAPI RP 505
10.8.1.1.3
Figure 50

332GoodMediumNG/LAmb40(2) Water MixtureP - Vent
S

Produced Water Storage 
TanksTank Vent8

API RP 505
Figure 100

332GoodMediumNG/LAmb40Slop OilSFlare KO DrumFlare KO Pump Seal,
Hatch opening

9

Flare is Non-hazardous due to open 
flame

API RP 505
6.5.9.2Non-HazardousGoodMediumNG/LAmb40AllFlare StackNone10

API RP 505
Figure 49

1.5 from Launch Receiver1

FairMediumNGAmb20(1) Gas MixturePPig LauncherPig launching and receiver
operations

11

1.5-3m from Launch Receiver2
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Change Management  IEC 60079-10-1

• “Once a plant has been classified and all necessary records made, it is important 
that no modification to equipment or operating procedures is made without 
discussion with those responsible for the area classification.” 

• Unauthorised action may invalidate the area classification. 
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Summary
• Risk assessment process that covers

− Properties of flammable and combustible materials
− Probability of release
− Sources of release
− Normal vs. abnormal operations
− Effects of environmental parameters

• Ventilation

• Based on the likelihood of a flammable mixture being present in normal 
operation

• Must be carried out before equipment is specified
• Supporting documentation is extremely important!



Est-ce que je peux poser une questionௗ?

Can I ask a Question?
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