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Concept of hazardous area classification

Ignition Source Control
- Ignition prevention i.e. Electrical 

classification

- Gas detection

- ESD system

- Ventilation

- Ground and bonding

- Hot work permit

mixture is
too lean

mixture is 
too rich



Hazardous Area classification shows:
- Where an explosive atmosphere may occur and disperse in air under normal 

operating conditions.

- Likelihood.

- Which flammable materials may cause an explosive atmosphere.

Concept of hazardous area classification

Methodology:
1) Identify point sources and associated 

release conditions;

2) Determine grade of release;
- Continuous

- Primary

- Secondary

3) Determine gas group or fluid category;
- I, IIA, IIB, IIC (IEC) - Zone

- A, B, C, D (NEC) - Division

4) Define temperature class;
- T1 – T6

5) Establish zone classification;
- Class I Zone 0, Zone 1, Zone 2

- Class I Division 1, Class I Division 2

6) Determine hazard radii or extent;

7) Determine hazardous area, and

combine the hazardous areas from 

different point sources.



Grade of release vs. Zone classification

API 505 IE 15

Grade of release Zone Example source of release

Zone 0

Zone 1 Partially vent, atm vent from Zone 1 enclosed 

area 

Zone 2 Flange, valve, strainer, mechanical seal, atm

vent from Zone 2 enclosed area 

In a congested, stagnant or enclosed area, a more stringent zone may apply.



Zone vs. Division

Material NEC IEC

Flammable liquid, Gas 

and Vapor

Class I Div. 1 Class I Zone 0 Zone 0

Class I Zone 1 Zone 1

Class I Div. 2 Class I Zone 2 Zone 2

Combustible dust Class II Div. 1 Class II Zone 20 Zone 20

Class II Zone 21 Zone 21

Class II Div. 2 Class II Zone 22 Zone 22

Class I Division 

system

Description Zone

system

Comment

Flammable 

liquid, Gas 

and Vapor

Div. 1 Hazardous

under normal 

operation

Zone 0

Zone 1

Div.1 is split into Zone 0 

and 1. Zone 0 is a small 

percentage of location 

usually confined to inside 

vented tanks or continuous 

atm vent.

Div. 2 Not normally 

hazardous

Zone 2 Flange, Mechanical seal

API 500, NFPA 497 API 505, NFPA 497, IE 15

NFPA 499, NFPA 654



API 505 IE 15

Hazardous extent or radii

Code based approach Risk based approach
 Release Frequency Level

• Exposure 

• Likelihood of ignition

 Release Frequency Level 

 Type of equipment/ mechanical seal

• Release hole size

 DNV Phast dispersion modelling at 

70% LFL

Hazardous area extent of IE 15 often smaller than API 505



Gas group mixture

In principle: The most hazardous substance determines the gas group 

of mixture.

However:

 IE 15: Mixture contains H2 > 15 % Vol. -> group IIC

 NFPA 497 Annex B: NEC group classification of a mixture



Classification of liquid

API 505/ NFPA 497 IE 15

 Applicable for Class I Flammable liquid 

only

 Not applicable for Class II and Class III 

Combustible liquids: 

• Low probability of an ignitable 

vapor-air mixture 

• Not to be considered for electrical 

classification purposes.

IE 15 consider combustible liquid (Class II, III) 

classified and unclassified liquid if:

• Handling above flash point + above boiling 

point

• Can be leased as mist

• Handling above flash point  but below 

boiling point and cannot be released as 

mist

1) Volatile flammable liquid: Class II combustible 

liquid having a vapor pressure not exceeding 276 

kPa (40 psia) at 37.8°C (100°F) whose 

temperature is above its flash point.

2) When these liquids are heated above their 

flash point, additional vapors are generated, and 

the probability of ignition is increased.



High ventilation leads to reduction of Zone classification in 

enclosed area or semi-enclosed.

Adequately ventilated outdoor environment

API 505

Enclosed area with internal leak source



IE 15
IE 15 is not 

recommended 

inadequate 

ventilation for 

continuous and 

primary grade of 

release. Engineering 

controls (e.g. local 

ventilation) must be 

provided.

Enclosed area with internal leak source



Adequate ventilation
API 505/ NFPA 497 IE 15

Adequate ventilation: Air movement to 

achieve 25 % LEL

Adequate ventilation: Air 

movement to achieve 25 % 

LEL
- 6 air changes/hr -> Minimum 

for enclosed area

- 12 air changes/hr -> Naturally 

ventilated enclosed areas

- Appendix A: Calculation to 

achieve adequate ventilation



Non-hazardous enclosed area located in 

outdoor hazardous area

API 505/ NFPA 497/ IEC 60079-13 IE 15

Enclosed area facing hazardous 

zone

• Ventilation of inlet from 

unclassified location

• Alarm when loss of ventilation

• Air lock door with 6 ACs/hr

• Positive pressure -> 25 Pa

• Vapor tight door

• Self-closing door

• No window



Layout vs. hazardous area

NFPA 30 Safety distances in 

NFPA 30 is alighted with 

NFPA 497 and API 505.



Hazardous area for small scale operation

Laboratory: 
• NFPA 45: Standard on Fire Protection for Laboratories Using 

Chemicals

• NFPA 496: Standard for Purged and Pressurized Enclosures 

for Electrical Equipment

Pilot plant:

IE 15: 
• For pilot plant and large scale, if adequate ventilation 

(maintaining maximum 25%LEL) is not guaranteed it is 

recommended to consider Zone 2 at lowest level minimum.

• Area with non-Ex classified should not be located in the 

same room as Ex-classified. 

• It should be possible to isolate all ignition source, raise alarm 

without causing an ignition risk.

• Purge box help non-Ex equipment to be operated in 

hazardous area



Area classification vs. Electrical 

classification

Hazardous Area classification Electrical classification

II  2G  Ex  ib IIC  T4  Gb

Other places

Cat.2: Zone 1, 2

Gas 

Global IEC

*No Ex symbol on 

non-electrical 

equipment

Internal protection method

Gas Group

Temperature class

Protection class

Zone, hazardous 

extent, gas group, 

temp class



HAC drawing of project Actual site condition

Contractor document defined 
this area as an unclassified 
area due to adequate 
ventilation without leak 
source.

Inadequate ventilation due to enclosed area shall 
be classified as Class 1 Division 1 due to leak 
sources at flanged connections at bottom of silo.

Case study: Misunderstanding site condition 

for ventilation evaluation



Case study: Misunderstanding source of release and Install new 

equipment near hazardous boundary

Revise Hazardous Area

Project does not consider 
continuous release (Division 1) 
and flange leak source (Division 
2).

Class I Division 1: Flammable gas exist 
under normal operating conditions-> 
Continuous vent 
Class I Division 2: Gases normally will be 
confined within or closed systems from 
which they can escape only in case of
accidental rupture or breakdown -> Flange

BG-101
BG-101

HAC drawing of project



Case study: Layout vs. hazardous area

Original: No separation of 

hazardous area

Revise version: Separation of 

hazardous area by safety distance 

or vapor tight wall save:

- Electrical classification

- Fire proof structure

- Fire protection

- Detection system

- Handling and HSE plan
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