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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or
information contained herein, or assume any liability or responsibility for any use, or the results
information or process disclosed in this publication. Neither APl nor any of APIl's emplo

regarding when and where these publicat
is not intended in any way to inhibit

Any manufacturer marking eq uirements of an API standard
is solely responsible for ¢ ly ' j ta d. does not represent,
warrant, or guarantee th ) d

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted by any means, electronic,
mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the Publisher, API
Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 2008 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

Suggested revisions are invited and sh
Washington, D.C. 20005, standards@api.
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Introduction

This recommended practice is under the joint jurisdiction of the API Exploration and Production (E&P) Department,
Committee on Production Equipment Standards, the APl Manufacturing Distribution and Marketing (MDM)
Department, Committee on Refinery Equipment, and the Pipeline Operations Technical Committee. It is based upon
a level of knowledge gained through experience and through the successful application of this practice in the refining,
drilling and producing, and pipeline segments of the petroleum industry. The first edition of this recom

third edition was published as API 500A in April 1966. The third edition was reaffirmed i edition was
published in January 1982 as API 500A, with a new tit 1 i€zl Installations in

Placement of Electrical
in January 1966 under the title
ilities. The title was
reas for Electrical
latforms. The third

API 500B was originally issued January 1961
Equipment on Production Leases. The first
Recommended Practice for Classification in Are
changed in the second edition, July 1
Installations at Drilling Rigs and Producti
edition of APl 500B, Recommende

ion Facilities, The first
lassification of Locations
affirmed in March 1990.

Classification of Areas fg
edition was re-approve

Vi
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Recommended Practice for Classification of Locations for Electrical Installations at
Petroleum Facilities Classified as Class I, Division 1 and Division 2

1 Scope

1.1 Purpose

1.1.1 The purpose of this recommended practice (RP) is to provide guidelines for classj tions Class |,
Division 1 and Class I, Division 2 at petroleum facilities for the selection and installation of ighent. Basic

NOTE Recommendations for determining the degree a tent of locations classifig one 1, and Zone 2 are
addressed in API 505, Recommended Practice for ClI 1
Classified as Class I, Zone 0, Zone 1, and Zone 2.

are produced, processed, stored or otherwise h [ i i of potential sources of
release and accumulation are clearl incd. i ifi irements for electrical
equipment and associated wiring sho ble publications may
include NFPA 70 or APl 14F. R

1.2 Scope

1.21 This documey nd permanently installed
electrical equipment nition due to the presence of
flammable gases, fla c i i duced vapors, mixed with air, under

reference levels of 101.3 kPa (14.7 psia)
and 20 °C (68 °F) provided that t e explosion properties of the flammable
materials.

The following items are d the scope of this do

a) Piping systems u d naturalf@as el for cooking, heating, air conditioning, laundry and

similar appliag
S or

b) Catastroph@s well blow essel ruptures. Such extreme conditions require emergency

d) Classifica®fon of locations containing combustible dust, ignitable fibers, or flyings.

1.2.2 Recommendations for determining the degree and extent of classified locations for specific examples of
situations commonly encountered in petroleum facilities are given in Section 8 through Section 14. While it is
important for area classifications at refineries, production and drilling facilities, and pipeline facilities to agree to some
extent, there are differences in production, drilling, transportation and refining facilities. Some differences include the
process conditions, types and quantities of products handled, the physical size of typical facilities, and varying
housing and sheltering practices.

1.2.3 Section 8 includes applications that are common to several of the facility types described in Section 9 through
Section 14.
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1.2.4 Section 9 is applicable to locations in which flammable petroleum gases and vapors and volatile flammable
liquids are processed, stored, loaded, unloaded, or otherwise handled in petroleum refineries.

1.2.5 Section 10 is applicable to locations surrounding oil and gas drilling and workover rigs and production facilities
on land and on marine fixed (bottom-founded, non-floating) platforms where flammable petroleum gas and volatile
liquids are produced, processed (e.g. compressed), stored, transferred (e.g. pumped), or otherwise handled prior to
entering the transportation facilities.

1.2.6 Section 11 is applicable to locations on Mobile Offshore Drilling Units (MODUs).

1.2.7 Section 12 is applicable to locations surrounding oil and gas drilling and workover ri facilities
on floating production units (FPUs) such as, but not limited to, tension leg platform production
systems (FPSs), floating production systems with off-loadjgg (FPSOs), single anch i oys (SALMs),
caisson structures, spars, and other floating structure latile liquids are
produced, processed (e.g. compressed), stored, tran prior to entering the
transportation facilities.

1.2.8 Section 13 is reserved for future use.

ble or combustible
stations, storage

1.2.9 Section 14 is applicable to onsho
petroleum liquids or flammable gases.
facilities, manifold areas, valve sit pi

gffshage facilities elivery of fla
ilities may in and co

2 References

2.1 Industry Code

Various organizations hav
industry and governmental b
design and installation of electrical s
RP except for those specifically refe

APl Recommended Practice 11S3, El mersibl mpénstallations
Recommend cti alysis, Design, Installation and Testing of Basic
Productionfi@la
, Recomme Praeii€ for Design and Installation of Electrical Systems for Fixed
eum Faciliti@s, for ssified and Class I, Division 1 and Division 2 Locations
actice 14G, Recom Practice for Fire Prevention and Control on Open Type Offshore

API Publicatior” 343, Fugitive Emissions from Equipment Leaks Il: Calculation Procedures for Petroleum Industry
Facilities

t have substantial acceptance by
sification of locations and in the
are not to be considered a part of this

API Recommended Practice 505, Recommended Practice for Classification of Locations for Electrical Installations at
Petroleum Facilities Classified as Class I, Zone 0, Zone 1, and Zone 2

API Standard 521/1ISO 23251, Guide for Pressure-relieving and Depressuring Systems
API Recommended Practice 540, Electrical Installations in Petroleum Processing Plants

API Recommended Practice 2216, Ignition Risk of Hydrocarbon Vapors by Hot Surfaces in the Open Air
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API Publication 4322, Fugitive Hydrocarbon Emissions from Petroleum Production Operations, Volume | and Volume Il
API Publication 4589, Fugitive Hydrocarbon Emissions from Oil and Gas Production Operations

API 4615, Emission Factors for Oil and Gas Production Operation

ABS 2 1, Rules for Building and Classing Steel Vessels

ABS 6, Rules for Building and Classing Mobile Offshore Dirilling Units

AGA XF0277 2, Classification of Gas Ulility Areas for Electrical Installation Q @

ANSI/IEEE C2 3, National Electrical Safety Code (NESC,

ASHRAE 4, ASHRAE Fundamentals Handbook

ASTM D32382 5, Standard Test Method for \a#br Piessure @ Petroleu, ucts (Reid Method)

ocati A Guide for t %Te g, Constr‘tion, and Installation of
Wof Hazardous Areas

azardous (Classified) Locations

CSA Plus 2203 Hazloc-01 8, Hazardou.
Equipment in Explosive Atmospheres

CSA C22.1, Canadian Electric
IEC 60079-10 7, Electrical A s, Part 10;
|EEE 45 8, Recom
IEEE 1349, Guide For

IMO 1989 MODU 9, Code for the Iovic

IMO Code of Mobile Offshore Drill Units]

IP 15 10, Petroleum an oducts, Part 15: Petro odugts—Determination Of Pour Point

ISA ANSI/ISA 12.01. ns and Infl@rm, ning to Electrical Apparatus in Hazardous (Classified)

Locations
ISA ANSI/SA lectrical Aglaratu Xplosive Gas Atmospheres—Part 2 Pressurized Enclosures

.01, Performance R ents for Combustible Gas Detectors

1 American Bureau of Shipping, ABS Plaza, 16855 Northchase Drive, Houston, Texas 77060, www.eagle.org.

2 American Gas Association, 400 N. Capitol St., N.W., Suite 450, Washington, D.C. 20001, www.aga.org.

3 American National Standards Institute, 25 West 43 Street, 4t floor, New York, New York 10036, www.ansi.org.

4 American Society of Heating, Refrigerating, and Air-Conditioning Engineers, 1791 Tullie Circle, N.E. Atlanta, GA 30329

5 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.

6 Canadian Standards Association, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, L4W 5N6, Canada, www.csa.ca.

7 International Electrotechnical Commission, 3, rue de Varembé, P.O. Box 131, CH-1211, Geneva 20, Switzerland,

www.iec.ch.

Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, New Jersey 08854, www.ieee.org.

9 International Maritime Organization, 4 Albert Embankment, London, United Kingdom, www.imo.org.

10 Energy Institute, 61 New Cavendish Street, London, United Kingdom W1G 7AR, www.energyinst.org.uk.

11 The Instrumentation, Systems, and Automation Society, 67 Alexander Drive, Research Triangle Park, North Carolina,
22709, www.isa.org.
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ISA ANSI/ISA 12.13.02 (IEC 61779-6 Mod), Recommended Practice for the Installation, Operation and Maintenance
of Combustible Gas Detection Instruments

ISA TR 12.13.01, Flammability Characteristics of Combustible Gases and Vapors (Note: Includes former Bureau of
Mines Bulletin 627, Flammability Characteristics of Combustible Gases and Vapors)

ISA S51.1, Process Instrumentation Technology
ISA Electrical Systems for Oil and Gas Production Facilities
ISA Electrical Instruments in Hazardous Locations

NFPA 30 12, Flammable and Combustible Liquids Code

NFPA 37, Standard for the Installation and Use of Stai ombustion Engin,

NFPA 54, National Fuel Gas Code
NFPA 69, Standard on Explosion Preventi

NFPA 70, National Electrical Code

NFPA 70B, Recommended Prag ]

NFPA 70E, Standard for ' V
NFPA 91, Standard for Exhall
Solids

and Noncombustible Particulate

NFPA 496, Standard for Purged and SSUri,

2.2 Government Codes, Rules, and Regulations

Federal regulatory agencies have established certain requirements for the design, installation, and operation of
petroleum facilities. These requirements may influence the design, installation and operation of the electrical systems.
In addition to federal regulations, certain state, municipal, and local regulations may be applicable. The documents
identified below may pertain to petroleum operations and should be referenced when applicable.

DOI 30 14, Code of Federal Regulations Part 250, Oil and Gas and Sulphur Operation in the Outer Continental Shelf

12 National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02169-7471, www.nfpa.org.
13 Underwriters Laboratories, 333 Pfingsten Road, North Brook, lllinois 60062, www.ul.com.
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DOT 49 15, Code of Federal Regulations Parts 190, 191, 192, 193, and 195

OSHA 29 16, Code of Federal Regulations Part 1910.119. Process Safety Management of Highly Hazardous
Chemicals

OSHA 29, Code of Federal Regulations Part 1926, Subpart K—Electrical Construction (Occupational Safety and
Health Administration)

OSHA 29, Code of Federal Regulations Part 1910, Subpart S—Electrical (Occupatio
Administration)

USCG 33 7, Code of Federal Regulations Parts 140 — 147, Subchapter N, Outer Co n he ivities
USCG 46, Code of Federal Regulations Parts 107 — Shipping Subchapter Mobi re Dirilling Units
1 rJ, Ele

and Health

USCG 46, Code of Federal Regulations Parts 1 | Engineering

3 Acronyms and Abbreviated De

3.1 Acronyms

This RP includes acronyms wi te ese acronym
ABS American Bure
ACT auto Qe trawrsfer

ANSI American al Standard i<

API American Petroleum te
ASHRAE American Society oiN\8eating MRefrigerati d Air Condttioning Engineers

ASTM y for Testing and Mate

BOP
CSA
DOT

FM Factory Mutual Research Corporation

FPS floating production system
FPSO floating production storage offloading
FPU floating production unit

14 Department of the Interior, 1849 C Street, N.W. Washington D.C. 20240, www.doi.gov.

15 U.S. Department of Transportation,1200 New Jersey Ave, SE, Washington, D.C. 20590, www.dot.gov.

16 U.S Department of Labor, Occupational Safety and Health Administration, 200 Constitution Avenue, N.W., Washington, D.C.
20210, www.osha.gov.

17 U.S. Coast Guard Marine Safety Center (part of DOT), 2100 Second Street, S.W., Washington, D.C. 20593, www.uscg.mil.


http://www.dot.gov
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HVL highly volatile liquid

IEEE Institute of Electrical and Electronics Engineers
IEC International Electrotechnical Commission

IP Institute of Petroleum (Energy Institute)

IMO International Maritime Organization

ISA The Instrumentation, Systems, and Automation Society
LEL lower explosive limit (LFL preferred)

LFL lower flammable limit

MESG maximum experimental safe gap

MIC minimum ignition current

MODU mobile offshore drilling unit

MMS Minerals Manage,

NEC National Ele

NFPA National

NRTL nationally recod

NPL neutral pressure level

SALM single anchor leg moori

TFL through flg

TLP

UEL eferr

UFL

UL derwriters Laboratories, Inc.

USCG United States Coast Guard

3.2 Definitions

For the purposes of this RP the following abbreviated definitions apply.

3.21
approved

Acceptable to the authority having jurisdiction.
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3.2.2
area
See location.

3.23

barrier, vaportight
A wall or other obstruction that will limit the passage of gas or vapor at atmospheric pressure, thus preventing the
accumulation of vapor-air or gas-air mixtures in concentrations above 25 % of their lower flamm (explosive) limit,
LFL (LEL).

NOTE  Barrier, non-vaportight applies to any wall or other obstruction that will not meet the critegi@or ba

3.24

building, purged

See enclosure, purged and purged and pressurj
3.2.5 Classification

3.251

Class I location
A location in which flammable gases o , or may,be,

explosive or ignitable mixtures

3.25.2

Class I, Division 1 locatios

A location in which 4 C 0 trations of

0,
operating conditions % faulty operg
SQia failure of ¢

gases or vapors and a
more complete definition.

t INghe air in sufficient to produce

es Oor vapors Mto exist under normal

or proces ultaneously release flammable

uiPMent. Rb .1.a and NEC Article 500.5(B)(1) for a

es@pt, but normally are confined within closed systems; are
locgtion is adjacent to a Division 1 location from which
u ference 6.2.1.1.b and NEC Article 500.5(B)(2) for a

3.253
Class I, Division 2 location
A location in which flammable gas rs may
prevented from accumu by adequate ventilatio
ignitable concentratiog occasionally be
more complete defini

3.254
Class | Mate

g, approval@md are@classification, various air mixtures (not oxygen enriched) shall be

Class |, Division 2 locations.

b) Group B—A typical Class | Group B material is hydrogen. Refer to Section 5.5, NEC Article 500.6(A)(2), and NFPA
497:3.3 for a more complete definition.

c) Group C—A typical Class | Group C material is ethylene Refer to Section 5.5, NEC Article 500.6(A)(3), and NFPA
497:3.3 for a more complete definition.

d) Group D—Atmospheres containing butane, gasoline, hexane, methane, natural gas. propane and many other
hydrocarbon gases and vapors encountered in oil and gas production, refining and pipeline operations. Refer to
Section 5.5, NEC Article 500.6(A)(4), and NFPA 497:3.3 for a more complete definition.
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3.255

hazardous (classified) location

A location where fire or explosion hazards may exist due to flammable gases or vapors, flammable liquids,
combustible dust, or ignitable fibers or flyings. Unless specifically indicated otherwise, locations containing
combustible dust, ignitable fibers or flyings are outside the scope of this RP.

3.2.5.6
unclassified locations (non-hazardous location)
Locations determined to be neither Class I, Division 1 nor Class |, Division 2; or any combinatio re

3.26.1
Class Il liquids

Liquids having flash points at or above 37.8°C CEPand below 60°C<&

3.2.6.2
Class llIA liquids
Liquids having flash points at or a 0°

3.2.6

combustible liquid (Class II, llIA, and llIB Liquids)

Any liquid that has a closed-cup flash point at or above 348°C (100°F), as determi tegiiprocedures and
apparatus outlined in NFPA 30. Combustible liquids are ivided as follows:

3.2.6.3

Class llIB liquids
Liquids having flash paij

3.27

drilling areas
Those areas in which wells are bein purpose of exploring for or producing
oil or gas. Wells meeting any of the ‘drilling wells”. The term “drilling wells”
does not include wells on which wi is being p med throtgh a lubricator or wells into which, or from

which, pumping equipment is being in remove

3.2.8
enclosed area (room,

A three-dimensio
ow tr
_ and/ofiloor be pre

sufficient size to

of the walls, geil

The case o sing of electrical apparatus provided to prevent personnel from accidentally contacting energized
parts or to prOtect the equipment from physical damage. Certain enclosures also serve to prevent electrical
equipment from being a source of ignition of flammable mixtures outside the enclosure.

- (2/3) of the possible projected plane surface area and of
i uilding, this would require that more than two-thirds (2/3)

3.210

enclosure, explosion proof

An enclosure that is capable of withstanding an explosion of a specific gas or vapor within it and of preventing the
subsequent ignition of a flammable gas or vapor that may surround it, and which operates at such an external
temperature that a surrounding flammable gas or vapor will not be ignited.

3.2.11
enclosure, purged
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An enclosure or building supplied with clean air or an inert gas at sufficient flow and positive pressure to reduce the
concentration of any flammable gases or vapors initially present to an acceptably safe level and to maintain this safe
level by positive pressure with or with out continuous flow (reference NFPA 496). See purged and pressurized.

3.212
flammable
Capable of igniting easily, burning intensely or spreading flame rapidly.

3.2.13
flammable (explosive) limits

The lower and upper percentages by volume of concentration of gas in a gas-air m
mixture (reference NFPA 497).

ixt at an ignitable
3.214
flammable, highly volatile liquid
See “highly volatile liquid”. &

37.8°C , etermined by test procedures and
ammablgy(Cl iQuUIe® are subdj to Classes IA, IB, and

3.2.15
flammable liquid (Class | Liquid)

Any liquid that has a closed-cup fla
apparatus specified in NFPA 30. See s
IC (reference NFPA 30).

e

3.2.16

flash point

The minimum tempe at which suffi is'given off m j le mixture with air, near the
surface of the liquid 0 essel use y the test pr pparatus specified in NFPA 30.
3.2.17

floor area
The maximum area of any horizonii@l planegptersecting an enclos
3.218

fugitive emissions
Continuous flammab, ly small compared to releases due to equipment

d vapor releas ta e
failures. These relea 0CC ng normal§®p oflosed systems from components such as pump seals,
valve packing refere ix By APl 4615, API 4589 and NFPA 30).

3.219

€
pe gravity greater tha ee 7.2.2.

gases, lightér-than-air
Gases with a specific gravity less than 1.0. See 5.4 and 7.2.2.

3.2.21

high temperature device

A device whose maximum operating temperature exceeds 80 % of the ignition temperature, expressed in degrees
Celsius (°C), of the gas or vapor involved, or whose maximum operating temperature exceeds 100 % of the ignition
temperature, expressed in degrees Celsius (°C), of the gas or vapor involved when listed or labeled or otherwise
approved by the authority having jurisdiction.
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3.2.22

highly volatile liquid

HVL

A liquid whose vapor pressure exceeds 276 kilopascals (40 psia) at 37.8°C (100°F). See 5.3.

3.2.23

ignitable (flammable) mixture

A gas-air mixture that is capable of being ignited by an open flame, electric arc or spark, or devi
above the ignition temperature of the gas air mixture. See flammable (explosive) limits.

3.2.24

ignition (autoignition) temperature

The minimum temperature required, at normal atmospherig, pressure, to initiate or c us d combustion
(independent of any externally heated element).

3.2.25
location

perating at or

Throughout this RP, reference is made to a aces, and locations. e terms should be considered
interchangeable terms designating a threegdimens space.
internal gas mixture is igni

3.2.26
maximum experimental safe ga
hamber qf appag@tus which, when the

er specified i igniti e gas mixture by flame
propagation through a ) joint, for all jons of the r rin air.
3.2.27
minimum ignition current rafo
MIiC

MESG

The maximum gap of the joint

The ratio of the minimum current req@iifed frorpgan inductive spark ingnte the most easily ignitable mixture
of a gas or vapor, divided by the mini curf@nt required an indu spark discharge to ignite methane under
the same test conditions.

3.2.28
petroleum refinery
A facility within y 3

pressures to effg @ >
3.2.29

pipelin n rtatic
A facility ng the delivery of flammable or combustible petroleum liquids or flammable gases; may include pump
and compre stations, storage facilities, manifold areas, valve sites, and pipeline right-of-way areas.

m liquids

V. arglcontinuously processed at elevated temperatures and
and physic an

3.2.30

production areas

Those areas where flammable petroleum gas and volatile liquids are produced, processed (e.g. compressed), stored,
transferred (e.g. pumped), or otherwise handled prior to entering the transportation facilities.

3.2.31

protected fired vessel

Any fired vessel that is provided with equipment (such as flame arresters, stack temperature shutdowns, forced draft
burners with safety controls, and spark arresters) designed to eliminate the air intake and exhaust as sources of
ignition.
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3.2.32

purged and pressurized

The process of (1) purging, supplying an enclosure with a protective gas at a sufficient flow and positive pressure to
reduce the concentration of any flammable gas or vapor initially present to an acceptable level; and (2) pressurization,
supplying an enclosure with a protective gas with or without continuous flow at sufficient pressure to prevent the
entrance of a flammable gas or vapor.

3.2.33

source of release
A point or location from which a flammable gas, vapor, or liquid may be released into the,a re h that an

ignitable gas atmosphere could be formed.

lu xerted by a liquid, as d®lermined by ASTM
ducts (Rejd

3.2.34
space
See location.

3.2.35
unclassified location
See classification.

3.2.36

vapor pressure

The pressure, measured in
D323, Standard Method of T€

3.2.37

ventilation, adequa

Ventilation (natural or that is s of vapor-air or gas-air mixtures in
concentrations above 25 their lower 1@l ee 6.3.2.

3.2.38

ventilation, inadequate

Ventilation that is less than adequa 23.3.

3.2.39

volatile flammable Ii
S h point, or a Class Il combustible liquid having a vapor
7.8 °F) whose temperature is above its flash point.

4 Basic Conditions for a Fire or Explosion
4.1 Three basic conditions must exist in order for a fire or explosion to occur as a result of an electrical installation.

a) A flammable gas or vapor must be present. In classifying a particular location, the likelihood of the presence of a
flammable gas or vapor is a significant factor in determining the division classification. The decision is based
principally on whether the flammable mixture may be present (1) under normal conditions, or (2) only under
abnormal conditions (including equipment breakdown).

b) The gas or vapor must be mixed with air or oxygen in the proportions and quantities required to produce a
flammable or ignitable mixture. This condition is important in determining the limit or extent of the classified
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location. The quantity of the substance that might be liberated, its physical characteristics, the operating pressure,
and the natural tendency of gases and vapors to disperse in the atmosphere should be considered.

c) The mixture must be ignited. When classifying locations, the potential source of ignition is understood to be an
electrical installations or devices operating at energy levels or at temperatures sufficient to cause ignition.

5 Flammable and Combustible Liquids, Gases and Vapors

5.1 General
Substances handled by petroleum facilities include flammable and combustible liquids volatile
liquids (HVLs), and flammable gases and vapors. When classifying locations for, inS@lations, the
appropriate NEC Group(s) (A, B, C, or D) should be determiged for all flammable liquids, apors present.
5.2 Flammable and Combustible Liquids
5.21 General
solids. Flammable

, such as gasoline,
liquids are defined

Refer to NFPA 497 for properties of specifi
and combustible liquids vary in volatility
are defined in 3.2.15. Combustible Class |
in 3.2.6.

NOTE Classes as used here

t
National Electrical Code that4 ify SPEe

5.2.2 Class | Liquid

5.2.2.1 Class | liquids usu are handled h point and, consequently, may
produce a flammable atmosphere. W, 8 i the atmosphere, they may produce
large volumes of vapor. This is parti
release vapors more slowly at norm gar the surfaces of the liquids. At elevated
temperatures, however, these heavie i i es of vapor that can spread. These vapors, even
when evolved rapidly, hav i j tmosphere and, thus, rapidly become diluted to

5.2.2.2 The dengi vapors of flammable liquids at ordinary atmospheric
temperatures u i these vapors are diluted with sufficient air to create a
flammable mixt i j s that of air.

5.2.3

5231 W ass |l liquids, the probability of an ignitable vapor-air mixture is low because the liquids typically are
handled at ter¥peratures below their flash point and, consequently, do not produce sufficient vapors to form an
ignitable mixture. When these liquids are heated above their flash point, additional vapors are generated, and the
probability of ignition is increased.

5.2.3.2 The chance of ignition of vapors of Class Il liquids is not as great as ignition of the vapors of Class | liquids.
Their vapors normally do not travel as far as the vapors of Class | liquids. Normally, except near points of release,
Class Il liquids do not produce vapors of sufficient quantity to be considered for electrical classification purposes.

5.2.3.3 Where combustible liquids are processed or stored at temperatures at or above their flash points, they
should be treated as flammable liquids. Some Class Il liquids may have flash points lower than those listed in
standard material property tables. For example various grades of diesel or fuel oils are available. These grades may
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meet various specifications, such as ASTM D975, Standard Specification for Diesel Fuel Oils, No. 2, with grades of
minimum flash points from 38°C (100.4°F) to 52°C (125.6°F) or ASTM D2069 Standard Specifications for Marine
Fuels, DMS through DMC, which have a range of minimum flash points from 43°C (109.4°F) to 60°C (140°F).
Knowledge of the different grades and flash points and the actual temperatures at which these materials are
processed or stored is necessary in order to properly classify these areas.

5.2.4 Class lll Liquids

5.2.4.1 Class Ill liquids normally do not produce vapors of sufficient quantity to be c e for electrical
classification purposes. Class Il liquids will release vapor in the flammable range at their,s If hggted above
their flash points, but the extent of the classified location ordinarily will be very small and i release.

5.2.5 Crude Oils
5.2.5.1 A specific classification for crude oil is n ible since crude oi ure ohydrocarbons of widely
varying composition. Some crude oils may inc atural gasoline). However,
crude oil usually is classified as a Class | fla I i accepted as —6.7°C (20°F)
to 32.2°C (90°F).

5.3 Flammable Highly Volatile LY

5.3.1 Highly volatile liquids (
natural gas, natural gas li
(40 psia) at 37.8°C (100°F).

5.3.2 Highly volatilg j eleased to the atmosphere,
these liquids vaporizé& ; ed that of air. HVLs should be

directed upward at substantial velocity,
e from the point of release where LFL

5.4 Flammable Li n-air Gases @
5.4.1 Petroleum faci ly handle -aW natural gases (methane or mixtures of methane and
iti lar-weight ns

opening often will disperse rapidly because of their relatively low
area as the vapors of flammable liquids or heavier-than-air gases.
lumes of ignitable mixtures in open locations close to grade where

concentrations are present is less)

5.4.3 Hydrogen must be given special consideration because of its properties of wide explosive-mixture range, high
flame-propagation velocity, low vapor density, low minimum-ignition-energy level, and relatively low ignition
temperature [520°C (968°F)].

5.5 National Electrical Code Grouping of Atmospheric Mixtures

5.5.1 Equipment must be selected, tested, and approved for the specific flammable material involved because
maximum explosive pressures and other characteristics vary widely. To facilitate testing and approval, the National
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Electrical Code groups various atmospheric mixtures on the basis of their flammability characteristics. A partial listing
follows. For a more complete listing of specific materials, refer to NFPA 497.

— Group A: Atmospheres containing acetylene.
— Group B: Flammable gas, flammable liquid-produced vapor, or combustible liquid-produced vapor mixed with air

that may burn or explode, having either a maximum experimental safe gap (MESG) value less than or equal to
0.45 mm or a minimum igniting current ratio (MIC ratio) less than or equal to 0.40.

— Group C: Flammable gas, flammable liquid-produced vapor, or combustible liquid-produc ixe@with air
that may burn or explode, having either a maximum experimental safe gap (MESG) v 45 mm
and less than or equal to 0.75 mm or a minimum igniting current ratio (MIC ratio) gr d less than
or equal to 0.80.

0.4

— Group D: Flammable gas, flammable liquid-prod duce®Vvapor mixed with air
that may burn or explode, having either a maxi ue greater than 0.75 mm
or a minimum igniting current ratio (MIC ratig§§gre

5.5.2 The explosive characteristics of mi es Or vapors he specifigdmaterial(s) involved.
For Class | locations (Groups A, B, C, he ificati aximum explosion
pressure, maximum safe clearance betwe joi aracteristics of the

safe gap (MBSG) or minimum
igniting current ratio (MIC ratio FPA 427 gives the pertinent
data.
5.5.3 Most petroleum . atalytic reforming, ammonia
synthesis, and other proc , Particularly /Siomg d C.
5.5.3.1 Locations with rechargeable discharge p the atmosphere should be reviewed

for possible Group B classification.
5.5.4 In mixtures of hydrogen sulfide S, dili€ re mended that the mixture be considered Group D if
the hydrogen sulfide constj ess than 25 % of the y valume.

5.5.5 In mixtures of m ses, the ur I considered Group B if the gases contain more than

30 % hydrogen b .
6 Classific ria
6.1

The decisio classify a location is based on the probability that flammable gases or vapors may be present.
Possible sourc€s of release include vents, flanges, control valves, drains, pump and compressor seals, fittings, and
floating roof seals. It is noted that the occurrence of flammable material liberation from some of the above apparatus
is so infrequent and at such a small rate, that it is not necessary to consider it as a source or to classify adequately
ventilated nonenclosed areas containing such apparatus. Factors described in Section 5 through Section 14 should
be used in that determination. Having decided that a location should be classified, and having designated the gas or
vapor as Group A, B, C, or D, the next step is to designate the location as either Division 1 or Division 2. This latter
step must consider the probability of whether a flammable gas or vapor release is likely to occur in sufficient quantities
to be ignitable during normal operations, or only as a result of an unusual occurrence or abnormal condition.

.2.6.
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6.2 National Electrical Code Criteria
6.2.1 Classification Criteria
The following basic definitions concerning the classifications of areas are the same as those contained in Article 500

of NFPA 70, the 2008 National Electrical Code, except for a few editorial changes for clarity and deletion of some
subject matter not relevant to petroleum operations.

6.2.1.1 Class | Locations

Class | locations are those in which flammable gases or vapors are, or may be, pr: i quantities

a) Class I, Division 1 Locations—Locations (1) in whigi#ignitable concentratio ses or vapors exist

under normal operating conditions; (2) in whi ble concentratio or vapors may exist
frequently because of repair or maintenance ration ; in which breakdown or faulty
operation of equipment or processes mi elegse igni able gases or vapors, and
might also cause simultaneous failure of e i€e equipment tha e a source of ignition.

This classification usually includes whgre volatile flammable gases are

s are used; locations
flammable gases
rs in which volatile

transferred from one container to a
containing open tanks of vg
accumulate or volatile flagg @

b) Class I, Division i i flammable gases are handled,
processed or used, DY i o] 14 5 confined within closed containers or
closed systems from wf ) or breakdown of such containers or
systems, or in case of abnorm itable concentrations of gases or vapors
normally are prevented by p e ignitable through failure or abnormal
operation of the ventilating e ; adjacent 10 a Class |, Division 1 location and to which

i ally be communicated unless such communication is

a source of clean air (and effective safeguards

NOTE Initem
to allow both ng

oved (between “positive” and “ventilation”) from the NEC definition
uate ventilation.

e volatile flammable liquids or flammable gases or vapors are used,
g malfunction or of some unusual operating condition. The quantity of
erial that might escape in case Or accident, the adequacy of ventilation (natural or artificial), the total area
the record of the industry with respect to explosions or fires are all factors that merit consideration in
e classification and extent of each location.

6.2.2 Class |, Division 1 Considerations

6.2.2.1 Division 1 locations include areas that are likely to have ignitable concentrations of flammable gases or
vapors present under normal conditions. For instance, the presence of flammable gases in the immediate vicinity of a
tank vent is normal and requires a Division 1 classification. However, “normal” does not necessarily mean the
situation that prevails when everything is working properly. For instance, a process might be so sensitive to control
that relief valves frequently open, which could be considered normal. If these valves release flammable liquids or
gases to the atmosphere, the location adjacent to the point of release should be classified Division 1. However, if the
operation of the relief valves occurs infrequently under usual conditions, it is not to be considered normal. Normal
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conditions in this context also cover frequent routine events. For example, opening a scraper barrel for inserting or
removing a scraper is a normal condition.

6.2.2.2 There may be cases in which frequent maintenance and repair are necessary. When these cases are
viewed as normal, and if significant quantities of flammable liquids or gases are released as a result of the
maintenance and repair, the location should be classified Division 1. However, if the maintenance and repairs are
required infrequently, the work is to be considered abnormal.

6.2.3 Class |, Division 2 Considerations

6.2.3.1 Division 2 locations are likely to have flammable gases or vapors present only u nditions.
As an example, consider an adequately ventilated location containing a process pump wi se at releases
flammable gases or vapors only under abnormal conditiogs. In this case, there is i ssification. To
release gases or vapors, the seal would have to leak,
pump is classified as Division 2.

6.2.3.2 Petroleum handling equipment does ail dre . he NEC Yequirements for electrical
installations in Division 2 locations allow that a of ignition may event of an electrical equipment
0

failure. This also does not happen frequently. ample, ass petroleum handling
equipment each fail at the rate of onc that both types of
equipment will fail during the same hour i e deliberately high

and the failures usually would occ the probability of
simultaneous failure is very here [ vs. Division 1)
classification.

6.2.3.3 The Division ts between a Division 1
location and an unclas present on one side of an
imaginary line and never b jtion zone” where flammable gases

or vapors may be present und
air currents or an abnormally large

ight be, for example, unfavorable
ght barrier can be used, however, to

specific oil or gas handli ' Division 2 transition zone must be included adjacent
to all non-vaportjg ors and windows). If no specific transition zone is
recommended b, le), the Division 2 area should extend as follows: 1) in the

case of a Diyjsio g i ifi of equipment, the same distance from the Division 1—Division 2
boundary iSiod pecific equipment in question, or 2) in the case of a building (or
similar extent of the building, 3 m (10 ft) from the non-vaportight wall or
opening.

6.2.3.5 When¥a building (or similar enclosed area) is classified Division 2 “to the extent of the building” due to
specific oil or gas handling equipment enclosed by the building, it is not necessary to extend the Division 2 area
beyond the building due to non-vaportight walls or other openings (e.g. doors and windows) except when specific
equipment inside the building requires classification for distances beyond the openings. However, since these
openings occasionally may provide communication for flammable gases or vapors, for enhanced safety it generally is
recommended that non-explosion proof arcing or high temperature electrical equipment not be installed immediately
adjacent to such openings.

6.2.3.6 Certain openings are designed specifically to vent or exhaust potentially flammable gases or vapors from
buildings (or similar enclosed areas) e.g. ridge vents and forced ventilation system exhausts. Such openings in
buildings should be considered as vents and classified accordingly. Where such openings are from a Class |, Division
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1 location, this requires a Class I, Division 1 classification surrounded by an adjacent Division 2 transition zone unless
otherwise specified in Section 8 through Section 14, as applicable. The area outside such openings in buildings that
are classified Division 2 should be considered Division 2 1.5 m (5 ft) past the openings unless otherwise specified in
Section 8 through Section 14, as applicable.

6.2.3.7 Consider the case of a nonenclosed source that releases flammable gas or vapor during normal operations.
The classified area around the source would appear as a Division 1 concentric circle around the source. This would
be surrounded by a concentric Division 2 circle. The Division 2 area is the “transition zone.”

tila rate since the
mplé® of such locations

6.2.4.1.2 Locations where flag ported or store rtain containers or
mable liquids and

vessels (refer to NFPA recg i ifyi tainers for fl
gases).
6.2.4.2 Adequatel that ha i sources (e.g. unprotected

fired vessels and flare olgl by’ reason of t ing considered as a source of

release.
e locations. @ p, electrical equipment may be exposed to

NOTE 2 The lack of classification a i Is and flare tips does not imply the safe placement of fired
vessels and flare tips in the, imi cayge unprotected fired vessels and flare tips are themselves

6.2.4 Unclassified Locations

6.2.4.1 Experience has shown that certain locations may be unclassified regardles
occurrence of flammable gas or vapor liberation from sgme apparatus is so infre
include the following.

6.2.4.1.1 Locations where flammable substan arec ined in:
a) all-welded closed piping systems without anges or simila ice
jkti es.

b) continuous metallic tubing without v

NOTE 1 It may be prudent to classi
flammable gas during a purge cycle

ed in previous issues of API 500. It is recommended that the
cted fired vessels or flare tips and that the resulting unclassified
Electrical equipment located in these unclassified locations typically
d for the majority of the time the flame source is not present.

gh from a practical view, when an open flame is present, a spark from electrical equipment in the immediate area
of the flame would not likely be the initiator of combustion, the location of sources of ignition is not a criteria for the classification of
locations. Classification is, by definition, based on the likelihood of the presence of flammable mixtures. It is not the intent of this
document to recommend the creation of an unclassified location in which one can locate general purpose electrical devices that
are not directly associated with the combustion or ignition systems of unprotected fired vessels or flare tips.

6.2.4.4 Other locations that contain hydrocarbon handling apparatus may be unclassified. See Section 8 through
14, as applicable.

NOTE The examples listed in Section 8 through Section 14 consider only the specific equipment discussed and do not take into
account the possible influence of adjacent areas classified due to other equipment.
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6.3 Ventilation
6.3.1 General

6.3.1.1 The decision to classify a location as Division 1, Division 2, or unclassified, depends in part on the degree of
ventilation of the location.

assified is not
241 and

6.3.1.2 Providing ventilation to allow the reclassification of an enclosed area from classified to
allowed in enclosed areas containing devices handling hydrocarbons. Equipment as descrj

6.3.1.3 Fixed open louvers, open grating, and the like, may be considered the same a fs, or walls.

purposes. Adjustable louvers that are closed only

suppressant release) and are closed only automatical rs, roofs, or walls for

ventilation purposes. It is realized that floors, roof d wa ' i rs, columns, and the like
that are not equivalent to open grating and lo . en su i nstitute [€ss than 15 % of the total
area, they may be disregarded for ventilation de termination.

6.3.1.4 In general, a naturally ventilate b&ding, room hould be substditially open and free

from obstruction to the natural passage o
partially closed on the sides, or b

Ily. Suc may be roofed or

6.3.2 Adequate Ventilation

6.3.2.1 Adequate veg
accumulation of signifiCg
flammable (explosive) li

fficient to prevent the
above 25 % of their lower

assified as Division 1. The preferred
ay be used to reduce the classification

6.3.2.2 The source of air used for
source of air should be from an uncl
of a space to Division 2 that would o

6.3.2.3 In determining a
although it is recognize

ventilation, the gas o co tration can be considered to be homogeneous,
e may be small ts’ r concentrations near sources of release.

6.3.2.4 Method

6.3.2.4.1 n

Severa th of leving adequate ve are listed below. The list is not intended to be all-inclusive. Any
method u is required to satisfy both a) and b) below, as applicable.

a) for flammabl€ liquids with heavier-than-air vapors, ventilation must be arranged to ventilate all areas (particularly
floor areas) where flammable vapors might collect (see 7.2.2);

b) for lighter-than-air gases, roof or wall openings must be arranged to ventilate all areas (particularly ceiling areas)
where gases might collect.

6.3.2.4.2 Enclosed areas (rooms, buildings, or spaces) that are provided with at least six (6) air changes per hour,
can be considered as adequately ventilated. This ventilation rate can be accomplished by either natural or
mechanical means.
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6.3.2.4.3 Recirculation of inside air is permitted if:

a) the recirculated air is monitored continuously with a gas detection system meeting the requirements of 6.5.2 a)
through 6.5.2 h), and,

b) the gas detection system is designed to automatically modify recirculation, introduce additional outside air, provide
an alarm (audible or visual, or both, as most appropriate for the area), and provide exhaust (at a minimum rate as
described in 6.3.2.4.2) to the outside if vapor-air mixtures in concentration over 20 % of their |gf#er flammable limit
(LFL) are detected.

NOTE  Sufficient dilution air must be added to the space in question to ensure that the concenty
is maintained below 25 % of the lower flammable limit (LFL) for all but abnormal conditions.

gas or vapor

6.3.2.4.4 For naturally ventilated enclosed areas
provides adequate ventilation if the inlet and ou
determining adequate ventilation for enclosed
should be used, which increases the minim

? buildings), air flow
tilation openlngs

rces (stack effect)
and located. When

changes per hour) can be calculated from th i i i tion (2)] if there is no
significant building internal resistance ated and on opposite
walls. It is recommended that this m enclosed areas (e.g.

6.3.2.4.5 Provisions need i erly dIS ribute ventilation; that is,
air should not flow direc iri i air previously within the

ings to provide a complete change
brent time to 4 ide air is desired, Equation (1) can be

of air each five minutes as 5
$ half as larg gllequifed for a complete change of air each ten

adjusted in an inverse linear ntanner; for
minutes. As 7; approaches T, the stac

1200A/h(Tl-—T,,)/T,-

where
A isthefree a outlet) op

ing to be v

he temperature of indoor air, in degrees Rankine (degrees Fahrenheit plus 460); and

1, is the temperature of outdoor air, in degrees Rankine.

Equation (1) derived from 1985 ASHRAE Handbook of Fundamentals, Chapter 22, using Equation (5) and
Equation (10), assuming an air change every five minutes. Reference the above Handbook, Chapter 22, for
additional information on naturally ventilated buildings.

NOTE 1 Equation (1) applies when T; >T,,. If T; < T,, replace T; with T, and replace T, with T;.

NOTE 2 The free area (A) determined in Equation (1) assumes that the free area of the inlet is equal to the free area of the
outlet. If the areas are not equal, use the smaller of the two areas and refer to Figure 7, Chapter 22, of the 1985 ASHRAE
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Handbook of Fundamentals, reproduced below as Figure 1. The area of the openings (A) as determined from Equation (1) can be
reduced by the same percentage as the “increase in percent” obtained from Figure 1.

40

30

g Qg,

Increase in percent

10/

utlet to inlet or vi -v

2.4.6)

Figure 1—Increase in by Excess o Over Another
H
h = - (2)
1+[(4,/4,) (T,
where

h is the height fro : Level (NPL), in feet. The NPL is
the point on the ve ildi i C r pressures are equal;

H is the vertical distance (cenfi@r-to-ce
A4 is the free area of lower op u

Ao is the free areg

opening, in squ
NOTE Equation |, should be inverted.

A sample calcul
[using Eq n

er of louvers required for adequate ventilation in a building
6.3.2.4.6 ings or other enclosed or partially enclosed areas are considered adequately ventilated because of
their constr characteristics if they comply with both 6.3.2.4.1 and one of the following:

a) a building or area having a roof or ceiling with walls comprising 50 % or less vertical wall area than the total wall
area possible is considered to be adequately ventilated (regardless of the type of floor);

b) a building or area is considered to be adequately ventilated provided it has neither a floor (e.g. the floor is grating)
nor a roof or ceiling;

¢) a building or area is considered to be adequately ventilated provided it is without a roof or ceiling, and provided that
there are no walls for a minimum of 25 % of its perimeter.
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6.3.2.4.7 Enclosed areas can be considered as adequately ventilated if the ventilation rate provided is at least four
times the ventilation rate required to dilute the anticipated fugitive emissions to below 25 % LFL, determined by
detailed calculations as per Annex B. If the ventilation rate provided is less than three air changes per hour, it is
recommended that continuous monitoring with fixed gas detectors be provided to assure that less than 25 % LFL is
maintained. This ventilation rate can be accomplished by either natural or mechanical means.

Recirculation of inside air is permitted per 6.3.2.4.3.

6.3.3 Inadequately Ventilated Areas

6.3.3.1 Inadequately ventilated areas are defined as rooms, buildings, or spaces th atural or a

mechanical ventilation system providing for adequate ventilation as defined in 6.3.2.

hile other portions
ithout walls (from the
ithout ridge vents or the like)

6.3.3.2 |t is possible to have portions of enclosed
are inadequately ventilated. For example, the low
floor) might be adequately ventilated, while the
might be inadequately ventilated.

6.4 Adjacent Areas \
6.4.1 A nonenclosed adequately venti at is adjagen sSHied area, is not separated from
the classified area by a vapgg should be c extent designate Section 8 through

A L

Area classified due
to source outside
nonenclosed area

Adequately ventilated
nonenclosecy

Non-vaportight
barriers

(e.g. buildings) ade
n of a compresso
of the shed cularly

r po

ource

m Division 1 Division 2

Figure 2—Adequately Ventilated Nonenclosed Area Adjacent to a Classified Area (Section 6.4.1)

6.4.2 An enclosed area that is adjacent to a classified area, and that is separated from the classified area by a
vaportight barrier, is unclassified, considering only the external source. Reference Figure 3.

6.4.3 An enclosed area that is adjacent to a classified area, and that is not separated from the classified area by a
vaportight barrier, should be classified the same as the highest classification included. Reference Figures 4 and 5.
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Source

Area classified due
to source outside
enclosed area

Enclosed area

Vaportight
barriers

Division 2

Division 1

R
X

Adjacenidie a

A a

ource

Figure 3

rea (Section 6.4.2)

Area classified due b
to source outside
enclosed area

%,

%
RS
%250
&S
K5

7,

4
RRKS
e %a%a%

7

m Division 1 Division 2

Figure 4—Enclosed Area Adjacent to a Classified Area (See 6.4.3)

6.4.4 It may be possible to reduce the classification of an enclosed area adjacent to a classified area if the enclosed
area is purged in accordance with NFPA 496.
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Source

Area classified due
to source outside
enclosed area

AL
£
Do ¥a%%

0
<

Q

X

EAR

K
%S
S &
\Non-vaportight

\barriers

Division 1 Division 2 *
Figu s‘Area Adj \ ified Arga(See 6.4.3)
6.5 Use of Combuyg etection V
6.5.1 Provided the & of 6.5.2 ar allation of com detection equipment can be a

¢

basis for the following.

a) An inadequately ventilated ar ipment tha @ pase flammable gas or vapor can be
designated as Division 2.

NOTE If an area contains equipment a ases or vapors within the area during normal operations, gas

detectors are not a feasi ventilation is provided since frequent alarms or equipment
shutdowns, or both, are Ji

b) The interior g imi not contain a source of flammable gas or vapor can be
i pierced portion or all of the outside of the building is located
ype construction that provides a vaportight barrier. Buildings
glass sprayed over wood) or seal welded steel plate normally are

—normally limited to a personff€f entry door(s), electrical cable entries, air conditioning unit(s), and the
uildings should contain no windows that can be opened, and the personnel entry door(s) should be
h adequate gaskets or weather stripping. Openings for air conditioning units and windows should be
adequately caulked or otherwise made vaportight. Air conditioning equipment must not introduce outside air into
the building. Entries for cables and other services should be made in a vaportight manner.

6.5.2 The criteria for use of combustible gas detection equipment to meet the objectives of 6.5.1 follow:

a) The gas detectors are of a stationary type, permanently mounted; portable gas detectors will not satisfy this
requirement.

b) The gas detection equipment is of a type listed or approved by a nationally recognized testing laboratory (NRTL)
as gas detection equipment—combustible gas detectors that have been evaluated for explosions in Class |
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hazardous atmospheres and the risk of fire and electric shock. This evaluation also includes performance testing
for the specific gas listed and safe operation of the instrument in the presence of flammable and explosive mixtures
of representative gases with air. It is recommended that equipment meet ANSI/ISA 12.13.01, Performance
Requirements for Combustible Gas Detectors (IEC 61779-1 through 5 Mod).

NOTE  Combustible gas detection equipment available with other types of NRTL labels are not acceptable substitutes for the
type identified in 6.5.2 b), these include:

— classified gas or vapor detection enclosures—Combustible gas detectors in this category have onl engevaluated for

explosions and fires in Class | hazardous atmospheres, and

— classified gas or vapor detection equipment—Combustible gas detectors in this category only b aluated for
explosions in Class | hazardous atmospheres and the risk of fire and electric shock.

¢) An adequate number of sensors is installed to ens
similar area) in all areas where such gas might ac

e sensing of flamma s or n the building (or

NOTE  For offshore production and drilling operatiQfi8? refi

d) Sensing a gas concentration of 20 % and

most appropriate for the location).

NOTE It may be desirable to initi
disconnection as detailed in 6.5.2.

be suitable for Class : Hdi imi ; e disconnecting device(s) is
located outside the buildi i Ot (1€ which it is located. Redundant or

NOTE Inthe case of sensin tion, corrective action to reduce the gas concentration
should be initiated immediat

f) The gas detectors sho cordance with the manufacturer’'s recommendations,
but at least onggsey . ighati oulgie performed by actual exposure of the sensor to a known
jlu d methane or other gas anticipated, in accordance with the

manufac

g) User systems bypassing the dis cting or other “corrective action” devices (but not audible or visual
alarm s) to allow calibration and maintenance are permitted, provided the bypass system is utilized only
during caliB@ion or maintenance operations, and only while the area is manned by personnel who are qualified to
take corrective action should there be a malfunction in process, storage, transfer, or similar equipment that
potentially might release flammable gas or vapor into the area. The status of any systems in the bypass mode

must be made continuously obvious (audibly or visually) to facility personnel.

h) The building (or similar area) contains no electrically heated parts or components (not enclosed in explosion proof
enclosures) that may operate at a temperature equal to or above 80 % of the ignition temperature (expressed in
degrees C) of the gas or vapor involved unless the component has been verified by a NRTL to operate below the
ignition temperature of the gas or vapor.

NOTE Electrically heated parts and components could remain at or above the ignition temperature for some time after de-
energization.
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6.5.3 Itis recommended that gas detectors be installed, operated, and maintained in accordance with ANSI/ISA RP
12.13.02 (IEC 61779-6 Mod).

7 Extent of a Classified Location

7.1 General

7.1.1 Locations are classified solely for the selection, design, and installation of electrical equi

NOTE Although electrical area classification drawings may be useful to assist in determinin ing areas,
smoking areas, and the like, they do not contain all the information that is necessary for makin isi nating such
locations. It should not be implied that it is safe to have non-electrical sources of ignition in uncl

to those associated with electrical
peratureg and unprotected fired
sources of release of
r non-electrical.

7.1.3 In most petroleum facilities, there
equipment (e.g. piping systems and engine
vessels). The extent of classified loc
flammable liquids, gases, and vapors,

7.2 Outdoor Locations

7.2.1 Inthe absence g
be assumed that a gz
velocity (that is, hed
and outward).

isturbing forces, it must
gas or vapor density and
n-air gases principally upward

e locations where potentially ignitable
e are next most likely; and as the height
rom the immediate point of release, freely
om are above the lower flammable limits at elevations
e gpposite is true; there is little potential of an ignitable

concentrations are most likely to
above grade increases, the pote
drifting heavier-than-air vapors fro
more than a few feet abg

NOTE Gases, pors must be carefully analyzed to determine whether they are
heavier- or lig i ixtures often contain both lighter-than-air and heavier-than-air
components.

classified location would be greatly reduced. The nature of the release (that is, whether it is a high pressure spray-
type mist or a low velocity stream or drip) also has a significant impact on the extent of the classified location. Thus,
dimensional limits recommended for Division 1 or Division 2 locations are based on experience, as well as theoretical
diffusion of gases or vapors of the types prevalent in petroleum operations. There are several techniques available to
aid in the analysis of gas and vapor dispersion, including specific plant experience and computer simulation
programs. These techniques may be used with good engineering judgment to modify standard area classification
boundaries for specific applications.

NOTE Reference Annex D for one such technique. Annex D considers the volatility of material and predicted release rates to
determine the extent of classification boundaries. Use of Annex D typically requires a more rigorous engineering analysis and
requires the collection and analysis of material data, equipment design data and process conditions not normally required for area
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classification assessments. For more volatile materials and larger release rates, use of this method may result in the extent of
classified areas equal to or greater than those derived from the conventional methods presented in this document. For less volatile
materials and smaller release rates this method may result in a reduction of the extent of the classified area. The alternate method
may be used to verify/validate the classification of existing facilities and upgrades to existing facilities, but is not typically used to
classify new “grassroot” facilities because the level of detailed information necessary to apply the method is not available when the
area classification is determined.

7.2.4 Air currents, quantity of release, nature of release, and volatility combine to affect the extent of a classified
location. Vapors are rapidly dispersed in a well ventilated location. For this reason, outdoor locati and locations
having ventilation equivalent to normal outdoor conditions often can be classified as Divisi nclassified.

However, where ventilation is inadequate, vapor-air and gas-air mixtures are more likely to te limits,
and the situation may justify a larger classified area.

7.3 Enclosed Locations

Some enclosed locations (e.g. buildings) used for pe

construction design may permit a substantial de led with such factors as
volumetric content of the enclosed location, fl i i Ils, and Ceiling height could justify
considering that enclosed location as adequa jon is provided, mechanically or

naturally, many enclosed locations may
experience with the same or similar type
as windbreaks, should always be a part of

| evaluation of prior
ry use of tarpaulilis or similar devices

8 Recommendations fg ' mi of Clagsified Locatfons—
Common Application

8.1 General

8.1.1 This section presen lines for c d : i tions common in many petroleum

facilities. The examples hav®been developgs e i i d@re applicable to most petroleum

facilities. Section 9 through Section ide iYiRg s within specific refining, production,

and transportation facilities.

8.1.2 Specific examples listed consi e item us and do not take into account the possible influence
of adjacent areas classifi to other equipment. A on hese examples to similar, though not identical,
situations should be m nd engineeri m oying information presented in this RP and other

publications.
AreasSurG’ ecific Equipment

8.2 Recom @
8.2.1 Stglage T2
enances added to the storage tank walls can affect the area classification surrounding the storage

8.21.1
tank. By addiNgscrewed fittings or flanges to the storage tank walls, the fittings or flanges can be an additional source

of flammable vapor.

8.2.1.2 Fixed Roof Flammable Liquid Storage Tanks

8.2.1.2.1 Areas in and around fixed roof flammable liquid storage tanks in nonenclosed adequately ventilated areas
are classified as shown in Figure 6. Reference 5.2 for a discussion of flammable liquids.

NOTE If there is no dike or no remote impounding, the Division 2 area only extends 3 m (10 ft) horizontal distance from the tank
shell.
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<4

Tank within dike Tank with remote impounding
1.5m(5) 1.5m(5") 3m(10')

3m(10") Around vent Around vent

1.5m(5")
Around thief hatch

7

(Note 4)

NN
.1gg!§§$%ﬁ%w

%Y 2 S
IR
SRS

Drainage path

to remote
Z impounding area —— =
Liquid
surface
3m(10') — | \ — - ~-——3m(10") (Note 3)

/ Dike Bm(2')
Grade Storage ( Continued

/ \\ tank \%/ below

Notes:
1.
2.

IHF A /
//>\//>/ Below grade location Jw *
such as a sump or trench

Drainage path to
remote impounding area

from storage tank g

Grade Continued |—>A / Dike
/ above /

right

K&/

NN A
Remote
impounding
}« 3m(10) -6m(2))
[ Grade (
\ 7
NN
R
Drainage path
SECTION A-A

%

m Division 1 \ Division 2

High filling rates or blending operations involving Class | flammable liquids may require extending the boundaries of classified areas.
Distances given are for typical petroleum facilities: they must be used with judgment, with consideration given to all factors
discussed in the text.

If there is no dike or no remote impounding, the Division 2 area only extends 3 meters (10 feet) horizontal distance from the tank
shell.

The interior of the vent piping is Division 1. Cross hatching has been omitted for drawing clarity.

Figure 6—Fixed Roof Flammable Liquid Storage Tank in a Nonenclosed Adequately Ventilated

Area (See 8.2.1.2)
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8.2.1.2.2 Areas in and around fixed roof flammable liquid storage tanks in adequately ventilated enclosed areas are
classified as shown in Figure 6, but with the remainder of the enclosed area designated as Division 2, provided all
vents are extended to the outside of the enclosed area and there are no hatches or similar devices inside the
enclosed area.

8.2.1.2.3 Areas in and around fixed roof flammable liquid storage tanks in inadequately ventilated enclosed areas
are classified Division 1 both inside the tank as shown in Figure 6, and also Division 1 outside the tank to the extent of
the enclosed area.

8.2.1.3 Open Top Floating Roof Flammable Liquid Storage Tanks

8.2.1.3.1 Areas in and around open top floating roof flammable liquid storage tank adequately
ventilated areas are classified as shown in Figure 7. Referegce 5.2 for a discussion o

8.2.1.3.2 Areas in and around open top floating
enclosed areas are classified as shown in Figur

equately ventilated
sed area designated as

equately ventilated

age tanks in i
i outside the tank to

t also Dj

onenclosed adequately
jon of combustible liquids.

O

vents are extended to the outside of t lo

8.2.1.4.3 The area surrounding th ts is Blassified to d®w for the POSsibility that the surface of the liquid might
be heated above its flash point by the g’ The are rr ing the vents need not be classified if the liquid will
be handled and stored bel lash point.

8.2.2 Tank Cars and

8.2.21 ed or unloaded via closed systems, transferring liquefied
gas, compregse@ig ic liqui h the dome, are classified as shown in Figure 9.

8.2.2.3 Locati®ns where tank cars or tank trucks are loaded or unloaded via closed systems, transferring flammable
liquid only through the bottom, are classified as shown in Figure 11.

8.2.2.4 Locations where tank cars or tank trucks are loaded or unloaded via open systems, transferring flammable
liquid through the top or the bottom, are classified as shown in Figure 12.

8.2.2.5 Locations where tank cars or tank trucks are loaded or unloaded via closed systems, transferring liquefied
gas, compressed gas or cryogenic liquid only through bottom transfer, are classified as shown in Figure 13.

8.2.2.6 Locations where tank cars or tank trucks are loaded or unloaded, transferring combustible liquids are
unclassified except for the area surrounding any vent opening which require a 058 m (18 in.) Division 2 classification.
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Tank within dike Tank with remote impounding

Tank 3m(10")
rim ;

Z Drainage path
Floating roof to remote

liquid surface impounding area —— =

3m(10") — e — o [~=——3m(10') (Note 3)

Dike 6m(2")
l Storage ( Continued

Grade
tank / below
/\ \/ . N \/% =
\,\//>} /\\ ' M\ Below grade location f

such as a sump or trench

Drainage path to
remote impounding area
from storage tank g

Grade Continued |—>A / Dike
/ above /

right

Remote
impounding

’« 3m(10) -6m(2)
Grade ;

Drainage path
SECTION A-A

m Division 1 m Division 2

4 Notes:
1. High filling rates or blending operations involving Class | flammable liquids may require extending
the boundaries of classified areas.

2. Distances given are for typical petroleum facilities: they must be used with judgment, with
consideration given to all factors discussed in the text.

3. Ifthere is no dike or no remote impounding, the Division 2 area only extends 3 meters (10 feet) horizontal distance
from the tank shell.

Figure 7—Open Top Floating Roof Flammable Liquid Storage Tank in a Nonenclosed Adequately Ventilated
Area (See 8.2.1.3)
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.5m(18") Radius
around vent

(Note)

v

Grade Storage
/ tank

%g Division 1 Division 2

Note:

The interior of the vent piping is Division 1. Cross hatchin

has been omitted for drawing clarity.
Figure 8—Combustible Liquid rage #@nk in a No clothely Ventilated Area (See 8.2.1.4)

For liquids transferred at ipment arrangement for loading and unloading of

flammable liquids, Figure,

ove th sh point;
, or 12 shall apply,

8.2.3 Vents and Regli

8.2.3.1 Proces

8.2.3.1. e4Lrite atecting the exte classification of the areas around process equipment vents in
nonencl eas are too diverse to speci istances. Individual engineering judgment is required for specific
cases, but case should the classification be less than that shown by Figure 14.

8.2.3.1.2 Enclosed areas containing process equipment vents are classified Division 1 to the extent of the enclosed
area.

8.2.3.2 Instrument and Control Device Vents

8.2.3.2.1 Adequately ventilated nonenclosed areas containing vents from instruments and control devices utilizing
flammable gas for control are classified as shown in Figure 15.

8.2.3.2.2 Enclosed areas containing vents from instruments and control devices utilizing flammable gas for control
are classified Division 1 to the extent of the enclosed area.
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Vapor
line

4.5m(15")
Radius

1.5m(5') Radius

Liquid
transfer

1.5m(5") Radius

X XXX X X X X X X X

XX

DDA AANA

AVAVAVAVAVAVAVAVAVAYA

Below grade location
such as sump or trench

224

%gggﬁ Division 1

Division 2

Material: Liquefied gas
Compressed gas
Cryogenic liquid

Figure 9—Tank Car or Tank Truck Loading and Unloading Via Closed System. Product Transfer Through
Dome Only (See 8.2.2.1)
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Vapor return line Liquid transfer line
1m(3") Radius TN 1m(3') Radius
M

;gggg Division 1 Division 2

Material: Flammable liquid; for combustible liquid, see 8.2.2.6

dlﬂg Via Closed System. Product Transfer Through
ee 8.2.2.2)

Figure 10—Tank

8.23.3 Atmos

8.2.3.3.
classified

pheric vents (e.g. buildin e vents, building roof vents, and atmospheric tank vents) are
own in Figure 16 when they vent from a Division 1 area.

8.2.3.3.2 Atmospheric vents (e.g. building ridge vents and building roof vents) are classified as shown in Figure 17
when they vent from a Division 2 area.

8.2.3.3.3 Relief Valves and Rupture Disks
8.2.3.3.4 The criteria affecting the extent of the classification of the areas around relief valve vents in nonenclosed
adequately ventilated areas are too diverse to specify distances. Individual engineering judgment is required for

specific cases, but in no case should the classification be less than that shown by Figure 18.

8.2.3.3.5 Enclosed areas containing relief valve vents are classified Division 1 to the extent of the enclosed area.
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.

Vapor line

1m(3') Radius

AN M

1m(3") Radius
I | |
Ffoh 4
’ O3 = @
>N
\/\/\
e | R
Below grade location Grade
such as sump or trench—"|
' Liquid transfer line

~~t—— 3m(10')

;gggg Division 1 Division 2

Material: Flammable liquid; for combustible liquid, see 8.2.2.6

Figure 11—Tank Car or Tank Truck Loading and Unloading Via Closed System. Product Transfer Through
Bottom Only (See 8.2.2.3)
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)
1

.

Liquid transfer line . 60“: ’2.:‘» \\\\

%% : i
“:‘:’:”% Q 1m(3') Radius
009:9:9.9:9.

000090, <X

19099999, XA

RIIRALHRALR

00’0’0’0'0'0‘6\*000004

L AYAYAVAYAVAYAYAAYAYAYAY .
LS
99,
A

N
N Q
Al ininmiim

N
Below grade location Grade
such as sump or trench

%gggg Division 1 Division 2

Material: Flammable liquid; for combustible liquid, see 8.2.2.6

Figure 12—Tank Car Or Tank Truck Loading And Unloading Via Open System. Product Transfer Through Top
Or Bottom (See 8.2.2.4)
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0%
SRHREIRKL
SRR KRS

XX XXX X 0:04
KXY
%
Kp
%
X AVAVAY; 2
N

1.5m(5') Radius

R NN

\
\ \/>/\//\//>/ \
Transfer line \\/\\ :
Below grade location Grade
such as sump or trench
Division 1 Division 2

Material: Liquefied gas
Compressed gas
Cryogenic liquid

Figure 13—Tank Car or Tank Truck Loading and Unloading Via Closed System Product Transfer Through
Bottom Only (See 8.2.2.5)

8.2.3.3.6 Rupture disks should be considered the same as relief valves.
8.2.4 Marine Terminal Handling Flammable Liquids

8.2.4.1 Marine terminals handling flammable liquids are classified as shown in Figure 19.
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1.5m(5")

3m(10")

Vent line \

Division 1 Division 2 b

Note:

The interior of the vent piping is Division 1.

Cross hatching has been omitted for drawing
clarity.
D v
tVentina \\dequately ::ila a (See 8.2.3.1)
)
»

ya

5m(18"

Figure 14—Prc

1m(3")

gggg? Division 1 Division 2

Note:

The interior of the vent piping is Division 1.
Cross hatching has been omitted for drawing
clarity.

Figure 15—Instrument or Control Device Vent in a Nonenclosed Adequately Ventilated Area (See 8.2.3.2)
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3m(10) 1.5m(5")

Roof vent

A 4

Division 1 Division 2

Note:

The interior of the roof vent is Division 1.
Cross hatching has been omitted for drawing
clarity.

‘ericVent s |gn1Area 8.2.3.3.1)

Figur

01
&

1.5m(5")

Roof vent
(note)

N N

Division 1 Division 2

N

AN

Note:

The interior of the roof vent is Division 2.
Cross hatching has been omitted for drawing
clarity.

Figure 17—Atmospheric Vent From a Division 2 Area (See 8.2.3.3.2)

8.2.4.2 The source of gas is primarily from tanker (or barge) cargo tank vents and ullage (gauging and sampling)
openings during loading and unloading. These criteria do not apply if flammable gases or vapors are not vented (e.g.
when unloading without cargo tank ballasting). The extent of the classified area is based on the longest tanker that
the berth can accommodate. When water level changes may result in gases or vapors from cargo tank vents or ullage
openings collecting underneath the berth deck, consideration should be given to classifying this space as Division 1.
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3m(10")
Minimum

\

Division 1 Division 2 *
the relief valve is Division 2. V
Cross hatching has been omitted for drawing

©

ed Area (See 8.2.3.4.1)

v

Note:

The interior of the vent piping above

Figure 18—Relief Valv,

8.2.5 Hydrocarbon-fueled Prime Mlgvers—Stationary i gines and Gas Turbines

8.2.5.1 Adequately ventilg enclosed areas contai ueled engine/turbines with fuel pressures inside the
i@iSion 2 to the extent of the enclosure. Adequately
ventilated enclosed area
be classified solely s rence NFPA 37.

NOTE It is redOR FPA 850, Recommended Practice for Fire Protection for Fossil

C . vides recommendations (not requirements) for fire prevention and fire
ts used for electric generation. NFPA 850 does not address the specific
I, but it would be prudent to review the safety recommendations of both

8.2.5.3 Pneumatic starters utilizing flammable gas for the power medium should be classified the same as
flammable gas-operated instruments; see Section 10.1 1.2. The discharge of their vents should be considered the
same as the discharge of process equipment vents; see 8.2.3.1.

8.2.5.4 Gas pressure regulators, shutdown valves, and similar equipment in fuel service handling pressures
exceeding 861.8 kPa (125 psi) should be classified according to the appropriate portions of Section 8 through
Section 14.
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Dimension
varies by
—g—— 15M(50') — =~ loading arm —p———— 15M(50') — -
geometry
— ! 7.5M(25") | -m— — e 7.5M(25") |-

KLY

Open sump in deck N - —=—— Operating
for draining lines \\\ 4.} \x &envelope
and hoses and stored

A position of
loading arms or
hoses (Note 1)

15m(50") ——=—
(7.5m(25‘)
6m(2)
T

— N

{_Approach Pier

Shore

~ NI

Water level

Division 1 Division 2

Notes:

1. The operating envelope and stored position of the outboard flange connection of the loading arm
(or hose) should be considered the "source of release".

2. The berth area adjacent to tanker and barge cargo tanks is to be Division 2 to the following extent:

a. 7.5 meters(25 feet) horizontally in all directions on the pier side from that portion of the hull
containing cargo tanks,

b. From the water level to 7.5 meters (25 feet) above the cargo tanks at their highest position.

3.  Additional locations may have to be classified as required by the presence of other sources of

flammable liquids on the berth, or by the requirements of the Coast Guard or other authorities
having jurisdiction.

Figure 19—Marine Terminal Handling Flammable Liquids (See 8.2.4)
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8.2.5.5 Gas scrubbers in fuel service should be classified the same as hydrocarbon pressure vessels. Gas filter-
separators in fuel service should be classified the same as launchers or receivers.

8.2.6 Batteries
8.2.6.1 This section presents guidelines for classifying locations where batteries are installed. Areas classified

solely because they contain batteries are classified because of hydrogen evolution from the batteries, and, therefore,
require a Group B designation.

8.2.6.2 Areas containing non-rechargeable batteries do not require area classification solely,d prgsence of
the batteries.

8.2.6.3 Enclosed areas containing rechargeable batteriegsthat (1) have no vents, iBkel-cadmium or
nickel-hydride type, (3) have a total volume less than on ndredth of the free vo sed area, and (4)

have a capacity not exceeding 1.5 ampere-hours a hour discharge r. area classification
solely due to the presence of the batteries.

include relief deviges, su valves that open to the atmosphere,
8.2.6.4 Enclosed areas containing recha ‘@ ptteries that ( \nts, and er (a) have a total
volume less than one-hundredth ofdiae frea@@iime of the e have a C stem that has a

rated output of 200 watts or leg designed vertent overcharging,
classification solely due to the 88 { i

NOTE  For the purpose of area classification, batt
as found in valve-regulated lead acid (VRLA) batteries.

ot require area

8.2.6.5 A nonenclose

8.2.6.6 An enclosed lo ini z is
either directly or indirectly to

ded all batteries are vented

8.2.6.6.1 Directly-vented systems t evolved
tubing systems or similar apparatus.

ydrogen directl batteries to the outside utilizing vent

8.2.6.6.2 Indirectly-vente
enclose batteries), whic
(or other systems that
enclosed area.

ems (1) ct evolve n in battery boxes (electrical enclosures designed to
are vented outsi area, or (2) utilize systems such as hood vents
iar function olved hydrogen and vent it to the outside of the

8.2.6.6.2.1 Thd assified provided: (a) the battery boxes have vent(s) with a
i ) for every 0.14 m3 (5 ft3) of battery box volume, (b) the vent(s) is
t except wall penetrations, and (c) the vent(s) extends from the
highest

NOTE  Wall letrations include penetrations through the walls of the battery boxes and through the walls of the buildings (or
similar enclosed areas) in which the battery boxes are installed.

8.2.6.6.2.2 The interior of battery boxes should be unclassified provided they are adequately ventilated in
accordance with 6.3.2.4.

NOTE The method of ventilation must be carefully considered since some methods of ventilation may affect the classification of
the area in which the battery boxes are installed.

8.2.6.6.2.3 The interior of battery boxes should be Division 2 provided: (a) the battery boxes have vent(s) with a
cross-sectional area of less than 6.45 cm? (1 in.2) but not less than 3.23 cm? (0.5 in.2) for every 0.14 m3 (5 ft3) of
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battery box volume, (b) the vent(s) is not more than 45 degrees from vertical for any point except wall penetrations,
and (c) the vent(s) extends from the highest point of the battery box.

8.2.6.6.2.4 The interior of inadequately ventilated battery boxes not meeting the provisions of 8.2.6.6.2.1,
8.2.6.6.2.2, or 8.2.6.6.2.3 should be classified Division 1.

NOTE A Division 1 classification normally would prohibit the installation of batteries in the area. Check applicable requirements.

8.2.6.7 An enclosed, adequately ventilated location (excluding battery boxes, as provj in 8.2.6.6.2)
containing batteries is classified as follows:
8.2.6.7.1 Unclassified provided (1) calculations verify that natural ventilation will p nt a ulation in the

enclosed location of hydrogen above 25 % of its LFL during normal float char ns.4@nd (2) the battery
charging system is designed to prevent inadvertent oy, arging.

vent the accumulation in the
ge operafions, (2) the battery charging
uards against ventilation failure are

8.2.6.7.2 Unclassified provided (1) calculations
enclosed location of hydrogen above 25 % o
system is designed to prevent inadvertent
provided.

ing, and (3) effgcve

NOTE \Ventilation rates should be b r or the appli tteries. Lacking specific
data, the maximum hydrogen evoldii i ORglgered as 1.2 ic meters per second
(0.000269 ft3 per minute) per chag ] réssure (101.325 kPa) wi maximum charging

8.2.6.8 An enclosed.4 i i is claSgifi S:

o S o that require
charging system is desig D i arging.

ventilation, and (b) the battery

eries in the area. Check applicable requirements.

and Usage Areas

%elssfication of locations where flammable and combustible
i Ivents) are stored or used. It does not address safe practices for the

e the scope of this document.

is section does not cover rooms and other areas specifically intended for spray painting and similar
ere flammable and combustible paint products are regularly or frequently applied during normal
operations i the room or area. These areas are not unique to petroleum facilities and are adequately addressed in
Article 516 of the National Electrical Code. Due to the wide variety of conditions and application methods
encountered, this section does not cover painting operations, which are not unique to petroleum facilities.

8.2.7.2 Storage Areas

8.2.7.2.1 This sub-section covers non-enclosed and enclosed areas (e.g. rooms, cabinets, and lockers) where
flammable and combustible paint products are stored.

8.2.7.2.2 This sub-section does not cover areas where paint brushes are cleaned with flammable solvents, paint is
mixed with solvents, and other similar operations or areas where cleaning rags containing solvents, open containers
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of paint products, and similar materials are present. Where such operations are performed or such materials are
present, reference 8.2.8.3.

8.2.7.2.3 Nonenclosed and enclosed, adequately ventilated and inadequately ventilated, areas where flammable
and combustible paint products are stored in sealed containers (original containers or equivalent) are unclassified.

8.2.7.3 Usage Areas

gases or vapors will be given off to the atmosphere. Also included as “usage areas” are ing rags
containing solvents or open containers of paint products are present.

random locations on an infrequent basis. Unless an
assign area classification. This does not preclude
usage, but the subject is outside the scope of thi
area should be classified as follows:

these areas during such
ated for such usage, the

8.2.7.3.3 Nonenclosed, adequately ven
unclassified.

8.2.7.3.4 Adequately ventilat i i
classified Division 2 to the exte ' 3.4. 3.4.2,
8.2.7.3.4.1 Adequate ; osed areas products are used are

unclassified if the quan or if the quantities of open
containers of solvent are .

8.2.7.3.4.2 Adequately ventilated e re only com % t products are used are unclassified if
the temperature is below their flash g@ints.

8.2.7.3.5 Inadequately ventilated en reas wi
classified Division 1 to the of the area.

able or combustible paint products are used are

8.2.8 Laboratory Roo

8.2.8.1 Gener
8.2.8.1.1 resses only al classification of locations where flammable or combustible
i lyzéd(e.g. gas chromatog il analysis, water cut determination, and other flammable material

ds). It also includes areas that are used for analysis purposes where flammable or combustible
materials an emicals or solvents (chemicals or solvents with a 2, 3, or 4 Flammability Hazard Rating as defined by
NFPA 704) are*Utilized in the anaIyS|s process and are stored or used (e.g. toluene). This section does not address
safe practices for the storage or use of these products, a subject outside the scope of this document.

ry Buildi er Buildings

8.2.8.1.2 Laboratory buildings and rooms that are designed and constructed to NFPA 45, Standard On Fire
Protection for Laboratories Using Chemicals, is an acceptable alternative to the requirements of this section.

8.2.8.2 Rooms or Buildings Containing Process Streams of Flammable Liquid, Vapor, or Flammable Gas
Piped into the Room or Building for Analysis

8.2.8.2.1 All laboratory and analyzer rooms or buildings with a source of small quantities of flammable or
combustible gas or liquid for analysis should be classified as identified in 8.2.8.2.2, 8.2.8.2.3, or 8.2.8.2.4.
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8.2.8.2.2 All buildings and rooms that are determined to be inadequately ventilated as per the requirements of
Section 6.3 should have the interior classified as Division 1.

8.2.8.2.3 All buildings and rooms that are determined to be adequately ventilated as per the requirements of 6.3 by
mechanical means with a minimum of six (6) air changes per hour should be classified as Division 2.

8.2.8.2.4 All buildings and rooms that are determined to be adequately ventilated as per the requirements of Section
6.3 by mechanical means with a minimum of six (6) air changes per hour, and be provided with g etection meeting
of ventilation

NOTE In addition to the de-energization of electrical equi i ivisi ction of gas or loss of
mechanical ventilation, consideration should be given to

8.2.8.3 Rooms or Buildings where Sampl iqui able Gas Materials are

Brought into the Room or Buildi
8.2.8. 3 1 Locations or areas within ra por, or flammable gas
rs totaling 4.0 liters (1

e adequately ventilated as per the requirements of Section
es per hour where the sample containers are open may
lo v tion initiates an alarm for corrective action.

as

enclosed areas (e.g. rooms, cabinets, and lockers) where
r chemicals are stored.

. ately ventilated and inadequately ventilated, areas where flammable
and co ible chemicals for laboratory or analyzer use are stored in closed DOT approved containers (original
containers quivalent) are unclassified.

8.2.8.4.3 Enclosed, adequately ventilated and inadequately ventilated, areas where flammable and combustible
chemicals for laboratory or analyzer use are stored in closed containers that are not DOT approved (original
containers or equivalent) in quantities in excess of one gallon shall have the interior classified as Class | Division 2.
For those areas where the total quantity is one gallon or less are unclassified.

8.2.8.5 Usage Areas

8.2.8.5.1 This section covers areas where flammable and combustible chemicals are used. “Used” is defined as
operations in laboratory operations or analysis where samples are mixed with flammable solvents where volatile
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gases or vapors will be given off to the atmosphere. Also included as “usage areas” are areas where cleaning rags
containing solvents or open containers of chemicals are present.

8.2.8.5.2 Nonenclosed, adequately ventilated areas where flammable and combustible chemicals for analyzer or
laboratory operations are used are unclassified.

8.2.8.5.3 Adequately ventilated enclosed areas where flammable and combustible chemicals for analyzer or
laboratory operations are used are classified Division 2 to the extent of the area except as specified jf§8.2.8.5.3.1 and
8.2.8.5.3.2.

8.2.8.5.3.1 Adequately ventilated enclosed areas where flammable and combustible
laboratory operations are used are unclassified if the total quantities of open container,

(one gallon) or less.
8.2.8.5.3.2 Adequately ventilated enclosed areas nly combustible lyzer or laboratory
operations are used are unclassified if the temper is b their flash pQifi§€.

8.2.8.5.4 Inadequately ventilated enclosed
laboratory operations are used are classified Di
samples of flammable liquid, vapor, or c
provided and installed as detailed per Cha

ere flammabl
1 to the exien

9 Recommendations f
Petroleum Refineries

9.1 Introduction
9.1.1 This section prese elines for
guidelines cover onshore reffery facilities

vapors.

9.1.2 The following recommendati for d@termining
developed by survey and analysis of ices of

rs such as the number of potential sources, the
ended limits of classified locations for refinery

ted temperatures and pressures. Both chemical and physical
ormal conditions the composition and properties of stocks may

design that ot be warranted in other petroleum industry operations. However, although these recommendations
are applicable primarily to refinery areas, it is recognized that a modern refinery includes facilities other than those
traditionally associated with refining operations. Often petrochemical and chemical facilities are interrelated both
physically and by process procedure with refining equipment. The practices recommended in this section can be
applied to these additional facilities to the extent that such physical relationships or process similarities exist.

9.1.4 In setting limits of classified locations in refinery facilities, it generally is assumed that the flammable gases
and vapors are heavier-than-air. Classification on this basis is normally conservative for lighter-than-air gases such as
hydrogen. However, some modification of the limits may be necessary to accommodate certain situations involving
lighter-than-air gases.
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9.1.5 Experience has shown that the occurrence of flammable material liberation from some operations and
apparatus is so infrequent that it is not necessary to classify the surrounding areas. An example of such an area is an
adequately ventilated location where flammable substances are contained in suitable, well maintained closed process
piping systems that include only the pipe, fittings, flanges, meters, and small valves.

9.1.6 The figures in 9.2 show classified locations surrounding typical sources of flammable liquids, vapors and
gases. The intended use of these diagrams is to develop area classification documentation used for the selection of

apply at different elevations.

9.1.7 It may be found that individual classification of a great number of sources §
desirable. Classification of an entire location as a single @rea should be considere

9.1.8 Documentation should include the Clas f each sour
and Division 2 locations. A method, such a Iqu& Ccross i
location. Reference E.6 in Annex E and Ann

9.2 Recommendations
9.2.1 Locations where heavi air mable gases
with 9.2.1.1 and 9.2.1.2.

stored should be ified in accordance

9.2.1.1 Within adequ d locations ¢ i systems, r 0 and 21.
’<—> 7.5m(25")
7.5m(25') +
. 6m(2)
Grade * 7.5m(25') VT
,C/ ] | SNl ]
RN
\/\\,<\\/ Source l:i 15m(50") —m=— ﬁ
Below grade location 30m(100')

such as a sump or trench

R L <.~ ... ] Additional Division 2 area
Division 1 Division 2 L7 1 -where HVLs or large
— " releases of volatile
products may occur

Note:

Distances given are for typical refinery installations: they must be used with judgment, with consideration given to all factors
discussed in the text. In some instances, greater or lesser distances may be justified.

Figure 20—Adequately Ventilated Process Location With Heavier-than-air Gas Or Vapor Source Located
Near Grade (See 9.2.1.1)

9.2.1.1.1 Extent of Division 1: Negligible for above-grade locations; entire area of open, below-grade locations such
as pits and sumps.
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NOTE  Manholes and interconnecting raceways may collect flammable liquids or gases that can then be conducted to other
locations unless prevented by proper sealing, purging, water flooding, or other methods.

9.2.1.1.2 Extent of Division 2: Distances as shown in Figures 20 and 21.

7.5m(25') — -

+ )

Source —|

4

7.5m(25") ;6"'(2')

St R PR Xy - - ,‘: B e S “‘
SRR
(\\<\\/ - 15m(50) —
Below grade location i
such as a sump or trench B 30m(100")
- L Additional Division 2 area
Division 1 Division 2 -where HVL's or large
releases of volatile
products may occur
Note:

Distances given are for typical refinery installations: they must be used with judgment, with consideration given to all factors
discussed in the text. In some instances, greater or lesser distances may be justified.

Figure 21—Adequately tiIateMs Locati i eavier-than-air Gas Or Vapor Source Located
Above Gra ee A)
9.2.1.2 Within inad d location clGsed systems, refer to Figure 22.

9.2.1.21 Exte ;' Distances as n ure 22.
9.21.2. on 2: Distances in Figure 22.

9.2.2 LocC s where lighter-than-air flammable gases or vapors are handled should be classified in accordance
with 9.2.2.1 a 2.2.2.

9.2.2.1 Within adequately ventilated locations containing closed systems, refer to Figures 23 and 24.

9.2.2.1.1 Extent of Division 1: Normally no Division 1 unless gases may be trapped. There is little or no potential
hazard at or below grade.

9.2.2.1.2 Extent of Division 2: Distances as shown in Figure 24. For roofed locations such as compressor shelters,
distances are shown in Figure 23.

9.2.2.2 Within inadequately ventilated refinery process areas containing closed systems, refer to Figures 25 and 26.
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4.5m(15') — - —

7.5m(25')

7

~ w\

Bottom of
enclosed

area \

4.5m(15') maximum
( or to grade

7
'/ Source <—>‘* 4.5m(15")

@
N
///\
X
——
b P

{ m Division 1 Division 2

Note:

Distances given are for typical refinery installations: they must be used with judgment, with
consideration given to all factors discussed in the text. In some instances, greater or lesser
distances may be justified. v

cess Loca With Heavier-than-air Gas Or Vapor
ource (See 9.2.

Figure 22—Inadequat ti

9.2.2.2.1 Extent of Division 1: Th i ation to t of the enclosed area.

e
9.2.2.2.2 Extent of Dj : For compressor, er! € igure 25.

9.2.3 In separg ogical oxidation units, refer to Figure 27.

9.24

nclassified location need not be classified since cooling tower pumps

In reMhery marine terminals, refer to Figure 19.
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4.5m(15') — |- —

7.5m(25')

. x\

Bottom of
enclosed

area \

Grade

% >
(\\{/\\\/ Source <—>l* 4.5m(15") %

4.5m(15") maximum
( or to grade

<

m Division 1 m Division 2

e

Note:
Distances given are for typical refinery installations: they must be used with judgment, with

consideration given to all factors discussed in the text. In some instances, greater or lesser
distances may be justified.

v
eVssor Shelt ith Lighter-than-air Gas Or Vapor

Source (See 9.2.2.

$

Figure 23—Adequately V

&
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Source

4

7.5m(25")

SN >

Grade \

RSN
SNA\G t
4.5m(15') ——-t—— 4.5m(15')maximum
or to grade
Division 1 Division 2

Note:

Distances given are for typical refinery installations: they must be used with judgment, with
consideration given to all factors discussed in the text. In some instances, greater or lesser
distances may be justified.

Area of

inadequate
ventilation —__ |

/

L il it |t v
Bottom of 3m(10)
enclosed

area .6m(2")
< T~ {
|

RN t
KK source 45m(15) 4.5m(15) maximum

or to grade

m Division 1 m Division 2

Note:

Distances given are for typical refinery installations: they must be used with judgment, with
consideration given to all factors discussed in the text. In some instances, greater or lesser
distances may be justified.

Figure 25—Inadequately Ventilated Compressor Shelter With Lighter-than-air Gas Or Vapor

Source (See 9.2.2.2)

ro‘s Locatio@%nair Gas Or Vapor rce (See 9.2.2.1)
y § &} '
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Area of inadequate

ventilation

L.

3m(10')

Source in enclosure E—

ANz
<> <X XD <X XD
KRS K8
Grade X XXX XX XK X XD
D .)’0‘0‘0.0’0‘0.0‘0‘0‘0
0‘0’0’0’0‘0’0’0’0’0’0‘0

NN

(\\,<\\/\ 3m(10') —m— L<7 44 ~t— 3m(10")
Division 1 Division 2
Note:

Distances given are for typical refinery installations: they must be used with judgment, with
consideration given to all factors discussed in the text. In some instances, greater or lesser

nti

distances may be justified
Figure 26 0 |y .e

G

ate C
6 9.2.2.2)

\ &

ion With

& -a'Gas Or Vapor

&
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Note 2 —

3m(10) —¢

——

h 3m(10")

A

Notes:

6m(2)
/e 1 AR

[3m(1 0)
N

J

7

Surface of contents -

—=—— Note 2 — =& 7.5m ——=—— 15m(50') —»‘

(25)

Unit separators, preseparators, and separators (Note 3)

{3m(10‘) (Note 4)

Surface of contents/ »

f

~—— 3m(10")

Dissolved air flotation (DAF) units (Note 3)

{3m(10') (Note 4)

r4

Surface of contentsJ

-

Biological oxidation (BIOX) units

!

~— 3m(10")

1m(3') Radius

1.5m(5') Radius

Surface of contentsJ

[ 1.5m(5)

Underground covered sump or oily water separator in adequately ventilated area

m Division 1

m Division 2

1. The extent of the classified areas shown should be modified as required by the proximity of other potential sources of release or of
nearby obstructions, such as dikes or hills, that would impede dispersal of vapors. Distances given are for typical refinery
installations: they must be used with judgment, with consideration given to all the factors discussed in the text. In some instances,
greater or lesser distances may be justified.

M 0N

This dimension usually varies from 3 meters (10 feet) to 7.5 meters (25 feet) dependent on the volume of the volatiles.
Applies to open top tanks or basins. Classify closed tank units per figure 6.
Distances above top of basin or tank. Extend to grade for basins or tanks located above grade.

5. The interior of the vent piping is Division 1. Cross hatching has been omitted for clarity.

Figure 27—Separators, Dissolved Air Flotation (DAF) Units, and Biological Oxidation (BIOX) Units (See 9.2.3)
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Return header

hydrocarbon
vent line
(interir?rtishl_Div 2, 1.5m(5")
3m(10' crosshatching Radius
m(10) omitted for clarity)
—— ~=——3m(10")

3m(10)

N \

)%

3m(10") — = S——

\ Pump pit

~—— 3m(10) Pump pit

m Division 1 Division 2

It is recommended that electrical equipment be located away from the vent area.

ocess Cooling Water (See Section 9.2.4)

Note:

Figure 28—Me raft Cooling T

S°
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10 Recommendations for Determining Degree and Extent of Classified Locations at
Drilling Rigs and Production Facilities on Land and on Marine Fixed Platforms

10.1 GENERAL

10.1.1 This section presents guidelines for classifying locations for electrical installations at locations surrounding oil
and gas drilling and workover rigs and facilities on land and on marine fixed and mobile platforms where flammable
petroleum gas and volatile liquids are produced, processed, stored, transferred, or otherwise ha prior to entering
the transportation facilities.

10.1.2 The following recommendations for determining the degree and extent of cl
examples of situations commonly encountered in producing and drilling operation developed by
experience in the industry. Application of these exampl should be made
with sound engineering judgment, employing materia iOP'S. Specific examples
listed consider only the item discussed and do influ€nce of adjacent areas
classified due to other equipment.

10.1.3 Higher pressures represent larger
exist after such a release is realized. T
the appropriate hazard radii of all radii
example the area around a separator
hazard radii at 3 m (10 ft) illus i

and possibly i s where a flammable mixture may
s Pressure Adj be used to determine
d pressure range. For
with Figure 48. The

ble 1 which would

b
1i

n
SE

Adjustment Factor
1.0
Medium Pressure 2.5
High Pressure HP 3.0
com
10.1.4 High pressu large relg@Se resence of HVLs may justify greater dimensions for
classified locatiqassiizan e shown.
10.2 Drilli @

Drilli readco ed for classificatio section include the following:
a) rig flo d substructure area;
b) mud tank;

¢) mud ditch, trench, or pit;

d) mud pump;

e) shale shaker;

f) desander or desilter;



2nd Ballot Draft, 12/9/08

54 APl RECOMMENDED PRACTICE 500

g) degasser or Gas Buster;
h) diverter line vent;

i) blowout preventer (BOP);
j) choke manifold;

k) cement unit.
10.3 Production Facilities
Production facilities considered for classification by this seclion include the following:
a) Producing oil and gas wells &

1) flowing wells &

2) Artificially lifted wells \

— beam pumping wells
S V

— mechanically dg ting, @bsurface

— electrics i

ping wells

pumpino

— hydrauli
— gas lift wells

— plunger lift wells

3) Multi-well installations;

2) headegor
3) fir
4) launch receiver;

5) ball or pig launcher or receiver;

6) through flow line (TFL) tool launcher or receiver;

7) dehydrator, stabilizer, and hydrocarbon recovery unit;

8) automatic custody transfer (ACT) unit;

9) flammable gas-blanketed and produced water handling equipment;
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10) gas compressor or pump handling volatile, flammable fluids;
11) instruments;

12) not operated by flammable gas;

13) operated by flammable gas;

14) sumps;

15) drains; @
erators;

16) screwed connections, flanges, valves and valve
e classifigd as follows: '

17) drip pans;

18) control panels;

19) gas meters;
10.4 Drilling Wells
Areas surrounding wells beig

10.4.1 Rig Floor ang

NOTE 2 An open substructure such a
wellbore because of well te

10.4.1.2 When the
ventilated, the aigas

JIs classified Division 1 because it contains the bell nipple, which can
allow rele; i s. The area above the top of the derrick enclosure is classified as Division

10.4.1. or drilling rigs on offshore platforms with producing wells in an adequately ventilated location below the
platform deck, the locations are classified as shown in Figure 31. Reference Figure 29 or 30 for classification
of the drilling rig; the specific rig shown is as described by Section 10.4.1.1.

10.4.1.3.1 For drilling rigs on offshore platforms with producing wells in an inadequately ventilated location below
the platform drilling deck, the areas are classified as shown in Figure 32. Reference Figure 29 or 30 for classification
of the drilling rig; the specific rig shown is as described by Section 10.4.1.1.

10.4.2 Mud Tank

10.4.2.1 The area around a mud tank located in a nonenclosed adequately ventilated location is classified to the
extent shown in Figure 33.
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/ Open top \
Derrick windbreak
with open v-door
Rotary
Center of 4
3m(10") bell nipple

Derrick floor Open
7 N\ / substructure

1.5m(5) —1

1.5m(5")—
| BOP

Ground
Below grade Iocation/yy \
Inadequately

sump or trench

ventilated cellar

(sump)
Division 1 Division 2
Figure 29—Drilling Rig, Adequat ntilatio ubstructure, Der; is Not Enclosed, But is Equipped
With a Wi en Top, See 10.4.1.1)

ventilated enclosed area is classified as illustrated
osed area.

10.4.2.2 The area around ud tan din an
by Figure 33, but Division e remainder of the

10.4.2.2.1 The
shown in F|E

mud tank lo adequately ventilated location is classified to the extent

10.4.3 ch, Trench, or Pit

10.4.3.0.1 rea around an open ditch or trench used to connect between mud tanks and open active mud pits
located in nonenclosed adequately ventilated areas is classified the same as illustrated for mud tanks in Figure 33.

10.4.3.0.2 The area around an open ditch or trench used to connect between mud tanks and open, active mud pits
located in adequately ventilated enclosed areas is classified the same as illustrated for mud tanks in Figure 33, but
Division 2 for the remainder of the extent of the enclosed area.

10.4.3.0.3 The area around an open ditch or trench used to connect between mud tanks and open, active mud pits
located in inadequately ventilated areas is classified the same as illustrated for mud tanks in Figure 34.
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1.5m(5")
Open top
>
Derrick ’
enclosed

Enclosed
/ substructure

Ground
/ level

9.0.0:0.9.9.9.
92.0.9.9:9.0.9.9:9:9,
Below grade location f \
Inadequately

« sump or trench ¢
ventilated cellar

(sump)

Division 1 Division 2

Figure 30—Drilling Rig, Adeqdate Ve ioni sed De pen Top), and Inadequately Ventilated

10.4.4 Mud Pump

10.4.41 The area s
unclassified.

nenhclosed or enclosed adequately ventilated location is
10.4.4.2 i umpNEan inadequately ventilated enclosed area is classified Division 2 to
the e
10.4.5 le Shaker

10.4.5.1 The location surrounding a shale shaker located in a nonenclosed adequately ventilated area is classified
as shown in Figure 35.

10.4.5.2 The location surrounding a shale shaker located in an adequately ventilated or inadequately ventilated
enclosed area is classified Division 1 to the extent of the enclosed area.

10.4.6 Desander or Desilter

10.4.6.1 The area surrounding a desander or desilter located in a nonenclosed adequately ventilated location is
classified as shown in Figure 36.
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/ Open top
Derrick windbreak
with open V-door
Rotary
Center of
3m(10) bell nipple
Derrick floor
RN

Open
[ substructure

Non-vaportight

1.5m(5") —1

Vaportight drillng deck
(grating)
deck (plate) 3m(10) x{( /
3m(10")
3m(10")
2 Ad tel
= equately
\\ ventilated
K= location

Z=dpise

BOP

Well deck of J /
platform Vaportight Non-vaportight

Vaportight deck (plate) deck (grating)
penetration

3m(10') 3m(10")

;ggggé Division 1 Division 2

Dimensions below deck
expanded for clarity

-
Fig‘—Platform Drilling Rig, Adequately Ventilated in Substructure and Inside Derrick, Several

Producing Wells Beneath in an Adequately Ventilated Area (See 10.4.1.2)

10.4.6.2 The area surrounding a desander or desilter located in an adequately ventilated enclosed area is classified
Division 2 to the extent of the enclosed area as in Figure 37.

10.4.6.3 The area surrounding a desander or desilter located in an inadequately ventilated enclosed area is
classified Division 1 to the extent of the enclosed area.

10.4.7 Degasser

10.4.7.1 The area surrounding a degasser or gas buster located in a nonenclosed adequately ventilated location is
classified Division 2 for a distance of 3 m (10 ft) from the outside surface of the degasser or gas buster.
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/ Open top

Derrick
windbreak

Rotary
Center of

3m(10) bell nipple

Derrick floor

Open
[ substructure
, 1.5m(5) — |
Non-vaportight

drilling deck of »Q

platform

Inadequately
' ventilated
3m(10) location

BOP

Z\/jponight

Penetration ﬁ;izﬂgitely ventilated 3m(10) deck of
made in _ platform
vaportight Non-vap_orhght
manner penetration
Division 1 Division 2

Dimensions below deck
expanded for clarity

Fi 32—PIlatform Drilling Rig, Adequate Ventilation in Substructure and Inside Derrick, Several
ucing Wells Beneath in an Inadequately Ventilated Location (See 10.4.1.4 and 10.5.1.4)

10.4.7.2 The area surrounding a degasser or gas buster located in an adequately ventilated enclosed area is
classified Division 2 to the extent of the enclosed area.

10.4.7.3 The area surrounding a degasser or gas buster located in an inadequately ventilated enclosed area is
classified Division 1 to the extent of the enclosed area.

10.4.7.4 The area surrounding the vent from a degasser or gas buster is classified as shown in Figure 38.
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Top of tank
\ 3m(10")
Ground level }
or deck level
of platform l
Mud level
>
Division 1 Division 2

Figure 33—Mud Tank in a Nonenclosed %&Iy Ventllated w4 21, 10 4. 3 1, and 10.12.2)
Enclosure
3m(10) /

Non-pierced
/ Vaportight wall

Height of porous
or pierced section
of wall

Mud level

Division 1 Division 2
-
Tani?in an Inadeq@ately, ated Area (See 10.4.2.3, 10.4.3.3, and 10.12.3)

1048 B u r (BOP)

Figure

10.4.8.0.
distance of

area surrounding a BOP in a nonenclosed adequately ventilated location is classified Division 2 for a
10 ft) from the outside surface of the BOP.

10.4.8.0.2 The area surrounding a BOP in an adequately ventilated enclosed area is classified Division 2 to the
extent of the enclosed area.

10.4.8.0.3 The area surrounding a BOP in an inadequately ventilated enclosed area is classified Division 1 to the
extent of the enclosed area.

10.4.9 Choke Manifold

10.4.9.1 The area surrounding a choke manifold in a nonenclosed adequately ventilated location is classified
Division 2 for a distance of 3 m (10 ft) from the outside surface of the choke manifold.
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3m(10")

Non-vaportight
Barrier (grating)

Division 2
v
Ventila

Division 1

Figure 35—S in Nonencl“

1.5m(5")

Area (See 10.4.5.1)

Division 1 Division 2

aN clged Adequately Ventilated Area (See 10.4.6.1 And 10.4.7.1)

Figure 36 or Desilte

10.4.
the e

gamsurrounding a chok
the enclosed area.

in an adequately ventilated enclosed area is classified Division 2 to
10.4.9.3 area surrounding a choke manifold in an inadequately ventilated enclosed area is classified Division 1
to the extent of the enclosed area.

10.4.10 Cement Unit

10.4.10.1 The area surrounding a the mixing/holding tank for a cement unit in a nonenclosed adequately ventilated
location is classified Division 2 for a distance of 3 m (10 ft) from the outside surface of the mixing/holding tank.

10.4.10.2 The area surrounding a mixing/holding tank for a cement unit in an adequately ventilated enclosed area is
classified Division 2 to the extent of the enclosed area.
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/ Enclosure

A &

Division 1 Division 2
v v
Figure 37—Desander or Desilter in a quentilated osed (See 10.4.7.2)

Division 1 Division 2

Note:

The interior of the vent piping is Division 1.
Cross hatching has been omitted for drawing
clarity.

igure 38—Degasser Vent in Nonenclosed Adequately Ventilated Area (See 10.4.7.4)

10.4.10.3 The area surrounding a mixing/holding tank for a cement unit in an inadequately ventilated enclosed area
is classified Division 1 to the extent of the enclosed area.

10.5 Producing Oil and Gas Wells

Areas adjacent to producing oil and gas wells are classified as, follows:
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10.5.1 Flowing Well

10.5.1.1 The area around a flowing well located in a nonenclosed adequately ventilated location where a cellar or
below grade sump is not present is classified as shown by Figure 39.

Sample valve,

bleed valve, or

similar device q
.5m(18”)

.5m(18")

v

1m(3)

Gas operated
surface safety valve
actuator vent port

Division 1 @ Division 2
Figure 39—Flowing Well in a nclogéd Adequa Ventilat rea and Without a Cellar or Below Grade

p (See nd 10.15.3.2)

10.5.1.2 The area a flowing well
inadequately ventilate w grade

shown in Figurg
5.1, ocated in a@

flowing well located in an inadequately ventilated enclosed area (such as a wellhead room) is classified
e extent of the enclosed area as shown in Figures 32 and 41.

enclosed adequately ventilated location with an
1 below grade and Division 2 above grade to the extent

ventilated enclosed area is classified Division 2 to the extent of the

Division
10.5.1.5 Surface Safety Valves. See Section 10.15.2, Process Control Valves.

10.5.1.6 10.5.1.6 Sample Valves, Instrument Drain Valves, Gauge Valves and Similar Devices. See Section
10.15.4.3 Sample Valves, Instrument Drain Valves, Gauge Valves, and Similar Devices.

10.5.1.7 Wireline Lubricator

10.5.1.7.1 The area around the stuffing box on a wireline lubricator in a nonenclosed adequately ventilated location
is classified as shown in Figure 42.
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Sample valve,
bleed valve, or
similar device

5m(18”)

\ Grade
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|
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Figure 40—Flowing Well in
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Figure 41—Flowing Well in an Inadequately Ventilated Enclosed Area (See 10.5.1.4)
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10.5.1.7.2 The area around the stuffing box on a wireline lubricator in an adequately ventilated enclosed area is
classified Division 1 as shown by Figure 42 and Division 2 for the remainder of the extent of the enclosed area.

10.5.1.7.3 The area around the stuffing box on a wireline lubricator in an inadequately ventilated enclosed area is
classified Division 1 to the extent of the enclosed area.

10.5.2 Artificially Lifted Wells

10.5.2.1 Beam Pumping Well

10.5.2.1.1 Where a cellar or below grade sump is not present, the area around
nonenclosed adequately ventilated area is Division 2 to the extent shown in Figure 4

g well in a

10.5.21.2 The area around a beam pumping in a nonenclosed a ed area where in
inadequately ventilated cellar or below grade su sent is classified I grade and Division 2

above grade to the extent shown in Figure 44. :
a

3m(10') 1.5m(5")

Wireline '
stuffing box -
;888& Division 1 Division 2

Figure 42—Nonenclosed Adequately Ventilated Well on Which Wireline Work Is Being
Performed (See 10.5.1.7.1 and 10.5.1.7.2)

i

10.5.2.1.2.1 The area around a beam pumping well in an adequately ventilated enclosed area is classified Division
2 to the extent of the enclosed area.

10.5.2.1.2.2 The area around a beam pumping well in an inadequately ventilated enclosed area is classified
Division 1 to the extent of the enclosed area.
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1.5m(5")

Stuffing box

5m(18")

ithout a

5m(18")

5m(18")

© 3m(10"
|

Grade

3m(10'

Cellar/

Division 1 Division 2

Figure 44—Nonenclosed Beam Pumping Well in an Adequately Ventilated Area With an Inadequately
Ventilated Cellar (See 10.5.2.1.2)
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10.5.2.2 Mechanically Driven, Rotating, Subsurface Pumps. The location around a well produced with a downhole
pump, shaft driven by a surface mounted prime mover, (e.g. progressive cavity pump) is classified the same as the
location around a beam pumping well. Reference Section 10.5.2.1.

10.5.2.3 Electric Submersible Pumping Well

10.5.2.3.1 Where a cellar or below grade sump is not present, the area around an electric submersible pump
wellhead in a nonenclosed, adequately ventilated location is classified Division 2 to the extent s in Figure 45.

10.5.2.3.2 Where an inadequately ventilated cellar or below grade sump is present at,a oduged with an
electric submersible pump, the location is classified as shown in Figure 46.

ted directly to an electri blegmp by a cable or
classified as shown i ure

1.5m(5")
5m(18")

= (1o

? ‘4— 3m(10") —»"4— 3m(10") ——'

10.5.2.3.3 The area surrounding a junction box conn
conduit in a nonenclosed adequately ventilated locati

o5

To junction
box or motor
controller

&

Grade
Division 1 Division 2
Figure 45—Electri ersible Pumpin Wclosed Adequately Ventilated Area Without a
r(Se .2.3.1)
10.5.2.3.3.1 € junction ' sifigdf/ Division 2 if vented.
10.5.2.3 of the junc i ssified Division 1 if not vented.

10.5.
vented |

The interior of a motor co er enclosure connected to an electric submersible pump through a
jon box and sealing fitting by a cable or conduit is unclassified.

10.5.2.3.4 The interior of an adequately ventilated motor controller enclosure connected to an electric submersible
pump through a vented junction box without an intervening sealing fitting by a cable or conduit is classified Division 2.

10.5.2.3.5 The interior of an inadequately ventilated motor controller enclosure connected to an electric submersible
pump through a vented junction box without an intervening sealing fitting by a cable or conduit is classified Division 1.

10.5.2.3.6 The interior of a motor controller enclosure connected through a non-vented junction box or connected
directly to an electric submersible pump by a cable or conduit in a nonenclosed adequately ventilated location is
classified Division 1.
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To junction
box or motor 1.5m(5'")
controller

& | "3
[ Sm(18") 5m(18")

? = 3rln(1 0) '
|t
3m(10') Grade \
-

Cellar/

4 Division 1 Division 2
- 4
Figure 46—Electric Pumping losed Ade Med Area With an
quately ti r (See 1

SN

Junction box

1.5m(5')

N

To motor
controller

T To wellhead
Gradeﬂ‘ /

AN

m Division 1 N\ Division 2
—Junction Box in a Nonenclosed Adequately Ventilated Area Connected to an Electric
Submersible Pump (See Section 10.5.2.3.3)

Figure
10.5.2.3.7 Enclosed adequately ventilated areas containing electric submersible pumping wells or associated
junction boxes are classified Division 2 to the extent of the enclosed area.

10.5.2.3.8 Enclosed inadequately ventilated areas containing electric submersible pumping wells or associated
junction boxes are classified Division 1 to the extent of the enclosed area.

10.5.2.4 Hydraulic Subsurface Pumping Well. The location around a well produced with a hydraulic subsurface
pump is classified the same as the location around a flowing well. Reference 10.5.1
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10.5.2.5 Gas Lift Well. The area around a gas lift well is classified the same as the area around a flowing well.
Reference 10.5.1.

10.5.2.6 Plunger Lift Well. The area around a plunger lift well is classified the same as the area around a flowing
well. Reference 10.5.1.

10.5.3 Injection Wells

10.5.3.1 The area around a flammable gas or liquid injection well is classified the same as thgf@feagyound a flowing
well. Reference 10.5.1.

connected to
in an equipment

10.5.3.2 The area around a nonflammable gas or liquid injection well is unclassified
facilities that are connected to hydrocarbon producingywells (flowing or artifici
malfunction or barrier leakage could cause backflow
those cases, the classification should be as oil an ith 10.9. For example,
injection equipment protected from backflow sified since the associated
injection equipment will be exposed to hydro on i i d hydrocarbon backflow.

10.5.4 Multi-well Installations

10.5.4.1 For a multi-well installation closed nW&ted are
between wells (centerline to ce e), rea within a of the centerline
Division 2.

s than 7.5 m (25 ft)
ch well is classified

10.5.4.2 Multiple co li

in a single ca red a single

10.6 Oil And Gas ng and ipment

10.6.1 Flammable Liquit#Storage Tan

See Section 8.2.1.1, Fixed RoofFlammalle Liquid Storage ction 8.2.1.2, Open Top Floating Roof
Flammable Liquid Storage Tank, plic

If, but for the control valves, sample valves, instrument drain valves, and
¥ Associated equipment (e.g. relief valves, rupture discs, and level controllers)

ressure vessels (e.g. filter-separators) are opened under normal conditions. In such cases, the area around the
opening should be classified in accordance with 10.6.6.

10.6.3.1 The area around a hydrocarbon pressure vessel (e.g. oil-gas separator, treater, and glycol contactor) in a
nonenclosed adequately ventilated area is classified as shown in Figure 48.

10.6.3.2 The area around a hydrocarbon pressure vessel in an adequately ventilated enclosed area is classified
Division 2 to the extent of the enclosed area if all flammable gas vents, relief valve vents, and the like are extended to
outside the enclosed area.
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3m(10')

\

3m(10')

f
v

&
4

NG

4

7
)

Zgade 3m(10')—

|- = 3m(10)

%ision 1 Division 2
sure Ve or Prote d Vegssel in a Nonenclosed Adequately Ventilated

Area (See 1

|

Figure 48—Hydrocarbon

old is an assembly comprised of pipe flanges, valves, and miscellaneous
fittings use ollect or distribute a common fluid or gas to or from a multiple of flowlines.

10.6.4.1 The area around a nonenclosed header or manifold located in an adequately ventilated area is classified
Division 2 for a distance of 3 m (10 ft) from the outside surface of the manifold.

10.6.4.2 The area around a header or manifold located in an adequately ventilated enclosed area is classified
Division 2 to the extent of the enclosed area.

10.6.4.3 The area around a header or manifold located in an inadequately ventilated enclosure is classified Division
1 to the extent of the enclosure.

NOTE  Associated equipment (such as control valves) must be considered separately.
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10.6.5 Protected Fired Vessels

A protected fired vessel and the surrounding area is classified the same as for a hydrocarbon pressure vessel (see
10.6.3).

10.6.6 Launcher or Receiver

NOTE Blowdown and drain valve vents should he classified the same as shown by Figure 14 for proces ipment vents.

10.6.6.1 Ball or Pig Launcher or Receiver

10.6.6.1.0.1 The area around an installation for launching or receiving balls or pi t fr producing or
gathering line in a nonenclosed adequately ventilated area is classified as shown ingsi .

10.6.6.1.0.2 The area around such an installationg dequately ventilat ed arég Is classified as shown
in Figure 49, but Division 2 for the remainder of the enclosed .

10.6.6.1.0.3 The area around such an instalighi an inadequatel til enclosed area is classified Division 1
to the extent of the enclosed area.

10.6.6.2 Through Flow Line (TFL) T

10.6.6.2.2 The areg d Su ilated e a is classified as shown in
Figure 49. but Divisi i enclosed

o

Q)

\ Grade

Division 1 Division 2

Figure 49—Ball or Pig Launching or Receiving Installation in a Nonenclosed Adequately Ventilated
Area (See 10.6.6.1.1 and 10.6.6.2.1)
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10.6.7 Dehydrator, Stabilizer, and Hydrocarbon Recovery Unit

10.6.7.0.1 Areas around such equipment in nonenclosed adequately ventilated areas are classified the same as
shown in Figure 48 for hydrocarbon pressure vessels, except when an unprotected fire box or source of ignition is an
integral part of such equipment. In this latter case, reference 6.2.4.2 and 6.2.4.3.

10.6.7.0.2 Areas around such equipment in an adequately ventilated enclosed area are classified Division 2 to the
extent of the enclosed area.

10.6.7.0.3 Areas around such equipment in an inadequately ventilated enclosed area are class isigmy1 to the
extent of the enclosed area.

10.6.8 Vents and Relief Valves

See 8.2.3. &

10.6.9 Hydrocarbon-fueled Prime Movers

See 8.2.5 ‘

For details concerning C CUS i ropriate sections of this RP
(e.g. pumps, tanks, etc.). itive ssified the same as areas around
control valves (Section 10.15%
and check valves (Section 10.15.1).
of the container; sample valves are i

10.6.10 Batteries

See 8.2.6.

10.7 Automatic Cus

ection 10.15.3.

QUIP@RODUCEDIPROCESSED/INJECTED
edeardless of its source, that in the course of use may

V .

10.8 FLAMMABLE GAS-BLAN

10.8.1.1 e divided into at least three categories:
10.8.1 at can be considered non-flammable. This water is usually the
product o Itiple stages of separation or filtration where a process upset would not result in the release of

processed/injected water.

10.8.1.1.2 Produced/processed/injected water that is likely to contain flammables due to process upset conditions.
This water would usually be the product of one or more stages of separation or filtration where occasional process
upsets might result in the release of small quantities of flammables for a short duration. Equipment for handling such
water and flammable gas-blanketed equipment should be classified as described below.
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10.8.1.1.2.1 Areas around flammable gas-blanketed equipment and produced/processed/injected water-handling
equipment installed in nonenclosed adequately ventilated areas are unclassified as shown in Figure 50.

NOTE Referto 8.2.3.1 for Process Equipment Vents.

10.8.1.1.2.2 The area around such equipment installed in an adequately ventilated enclosed area is classified as
shown by Figure 50, but also Division 2 for the remainder of the extent of the enclosed area if the equipment is vented
to the outside of the enclosed area. If all equipment vents are not extended to the outside of th closed area, the
entire enclosed area is classified Division 1.

10.8.1.1.2.3 The area around such equipment installed in an inadequately ventilate classified

Division 1 to the extent of the enclosed area.

classified as process equipment handling fla
installations where process upset conditions
and where such conditions could exist unno
separation equipment prone to frequent upsets

xtended perio
re the water stre

hydrocarbon source and is
equipment to flammabl
not be classified.

10.8.1.2.2 Source/inj
flammable gas-blanketed:
an equipment malfunction or barri
hydrocarbons or is flammable ga
10.8.1.1.2.1 and 10.8.1.1.2.2.

g the associated injection equipment to
water should be classified as described in
quids, Gases, or Vapors

ammable liquids, gases, or vapors in a nonenclosed
51 or Figure 52.

p handling flammable liquids, gases, or vapors in an adequately
Figure 53.

area around a compressor or pump handling flammable liquids, gases, or vapors in an inadequately
losed area is classified as shown in Figure 54a.

10.9.4 The area around a compressor or pump handling flammable liquids, gases, or vapors in an adequately
ventilated nonenclosed area is classified as shown in 54b.
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1.5m(5')
3m(10)

%Top of liquid

i W Z/aportight barrie
Non

-vaportight
barrier (grating)

4

Division 1

Division 2

3m(10)

Vent

Pump handling
non-flammable
L produced/
Liquid processed water
surface

Storage
tank

\ Grade

m Division 1 Division 2

Figure 50—Flammable Gas-blanketed and Produced/Processed/Injected Water-handling Equipment (Tank
and Flotation Cell) in a Nonenclosed Adequately Ventilated Area (See 10.8 and 10.12.4)
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75

Compressor
or pump

3m(10")

N\

\ \.

Division 1

~

Figure 51—Compressor Or P equ

Wall
above this
elevation

Grade

1.5m!5=

Division 2

onenclo.

a

1.5m(5") /

Roof vent

N

Compress
or pump

Division 1

of |l
3m(10"

Division 2

“

(See 10.9.1)

Figure 52—Compressor Or Pump In An Adequately Ventilated Nonenclosed Area (See 10.9.1)
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1.5m(5")

1.5m(5")

Roof vent

Non-vaportight wall

or no wall \

3m(10)

Compressor

Non-vaportight or
or pump / vaportight wall
Grade \ / Grade

Compressor
or pump

Division 1 Division 2

Figure 53—Compressor or Pump in an Adequately Ventilated Enclosed Area (See 10.9.2)
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The interior of the roof vent is classified Division 1. Cross hatching has been omitted for
drawing clarity.

Figure 54a—Compres

A

Note:

pinanin uatelMted Enclosed Area (See 10.9.3)

P
3m(1 0'% \ Q ﬂ ,/— 1.5m(5")

O ..

Compressor

Turbine
enclosure
air inlet

Adequately ventilated
Turbine enclosure

Exhaust

Turbine

/|

Turbine enclosure v
outlet vent
Vaportight deck

or grade
m Division 1 m Division 2

Figure 54b- Compressor or pump in an Adequately Ventilated Nonenclosed Area (see 10.9.4 and 8.2.5)
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10.10 Drip Pans

Included in this section are devices, which under abnormal operating conditions, collect and temporarily contain
combustible or flammable liquids, at atmospheric pressure.

10.10.1 Drip pans that collect and temporarily contain combustible liquids are unclassified if the liquid is handled
and contained below its flash point.

10.10.2 Drip pans that collect flammable liquids are classified as follows:

10.10.2.1 Drip pans that are continually drained to a containment system should be classifi§e the drains as
described in 10.13.

10.10.2.2 Drip pans that are NOT continually draine a containment section ied the same as

sumps as described in 10.12.

10.10.2.2.1 In nonenclosed, adequately ventildied |
case of mechanical equipment failure, (2) are m
or less, and (4) have a maximum surface @tea of

inside the drip pan and Division 2, 50 cm

ations¥drip pans contain*flammable liquids only in
routinely, (3) argacapab containing 37.8 liters (10 gallons)
square meterg ( are fe@), should hé classified Division 1
0 nd within ) of the perimet@h of the drip pan.

10.11 Instruments

This section addresses non-en and enclpse
personnel. See 10.16, , for enclos e
personnel.

10.11.1 Instruments No 3 asS

NOTE Included in this section are tho
flow, pressure, or level, analysis, measur, trol) that do not utilize
valve operators) should be classified in ith 10.1 gh 10.15}

osures) suff
sures) insu

to allow the entry of

in si
t i#e” to allow the entry of

1
n

ydrocarbon service (e.g. devices used for
gas for motive force. Valves (as opposed to

51
10.11.1.1 The area surr i truments essure switches and pressure transmitters) in a

10.11.1.2 The arez ' equately ventilated enclosed area is classified Division 2

10.11.1.3 ment8lin an inadequately ventilated enclosure is classified Division 1 to
the exte

NOTE evaluating small sources in large enclosed areas, sound engineering judgment must be used. For example,
locating a mete! pump in a large warehouse would typically not require classification of the entire warehouse, but only an area
surrounding the metering pump. Ventilation rate, process pressure, process volume and enclosed area size are all aspects of
classification to be considered in these cases.

10.11.2 Instruments Operated by Flammable Gas

NOTE Included in this section are those instruments or other devices connected in hydrocarbon service (e.g. for flow, pressure,
or level analysis, measurement, or control) that utilize flammable gas for motive force. Valves (as opposed to valve operators)
should be classified in accordance with 10.15.1 through 10.15.3.
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10.11.2.1 When pneumatic instruments operated by flammable gas are located in a nonenclosed adequately
ventilated area, the area is classified Division 2 within 50 cm (18 in.) of the surface of the instruments. Additionally,
any vent(s) must be classified in accordance with Figure 15.

10.11.2.2 When pneumatic instruments operated by flammable gas are located in an adequately ventilated
enclosed area, the enclosed area is classified as shown by Figure 55 provided all devices are vented to outside the
enclosed area. If all devices are not vented to outside the enclosed area, the enclosed area is classified Division 1 to
the extent of the enclosed area.

10.11.2.3 When pneumatic instruments operated by flammable gas are located in atelw ventilated

enclosed area, the enclosed area is classified as shown by Figure 56.

P
5m(18") 1m(3)

Vaportight
barrier Vent

Gas operated

control device§\\
\\\%\

uments in an Adequately Ventilated Enclosed Area With All
d to the Outside (See 10.11.2.2)

ble Gas-op

Below grade
sump or trench
Q Division 1 Division 2

NOTE ents, See 8.2.3.2

10.11.3 Sumps

NOTE Included in this section is equipment intended to collect and CONTAIN at atmospheric pressure volumes of oil and other
flammable liquids.

10.11.4 The area surrounding an open sump that can contain flammable liquid and is located in a nonenclosed
adequately ventilated area is classified as shown by Figure 57.

NOTE Dimension “D” in Figure 57 is the diameter (in feet) of round sumps and the effective diameter of square or other shaped
sumps. The effective diameter is defined as the surface area of the sump (in square feet) divided by (3.1416), subject to a
maximum of 3 meters (10 ft). The distance “D” is measured from the perimeter of the sump.
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Figure 57—Open Sump in Nonenclosed Adequately Ventilated Area (See 10.12.1, 10.12.2, and 10.13 Note 4)
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10.11.5 The location surrounding an open sump that can contain flammable liquid and is located in an adequately
ventilated enclosed area is classified as shown by Figure 57, but Division 2 for the remainder of the extent of the
enclosed area.

10.11.6 The area surrounding an open sump that can contain flammable liquid and is located in an inadequately
ventilated area is classified as illustrated for mud tanks in Figure 34.

10.11.7 Closed sumps that can contain flammable liquid should be classified the same as sh by Figure 50 for
flammable gas-blanketed and produced water-handling equipment.

10.12 Drains

Note 1 Included in this section are devices intended to collect and remove, but not c
Included also are devices intended to collect and remove, ot continuously contain
are above their flash points.

co flammable liquids.
busti i if their temperatures

Note 2 An open drain is defined as a drain that is ere [at its, i ening) or elsewhere] before (or
where) its discharge enters a sump, pit, or other i t device.

Note 3 A closed drain is defined as a drai iS pi a sump or C contaihment devi ithout being open to the
atmosphere, whether the containment devi eric or eleva S

Note 4 An open containment sys fine a system open

the drai fl tuall ters the drain piping from
m, such as a tro hat routes the drained fluid to the

pvent gases and vapors from a containment
it is designed.

phere. Reference Figure

Note 5 A drain opening is define ing in the
the atmosphere.

Note 6 A drain entry is an open flui
drain opening,.

Note 7 A liquid trap is defined as a
system from being vented through a

10.12.1.1 Nonenclo i avier-than-air flammable sources (a) with Type 1 open
drains including rain entries) designed to collect only non-flammable fluids
and (b) witho systems designed to collect or contain flammable fluids are
classified j

ith Type 1 open drains including only open fluid collection systems (i.e. drain entries) designed to collect
only non- mable fluids and (c) connected to, but properly isolated from (e.g. with liquid traps), drain systems
designed to €ollect or contain flammable fluids that gravity drain those fluids to open containment areas (e.g. pits) are
classified in accordance with Figure 58.

10.12.2 Type 2 Open Drains. Type 2 Open Drains are open drains that do not allow an accumulation of flammables
above grade; flammables may accumulate below grade, however, due to flammable liquids or heavier-than-air
flammable vapors settling into low spot(s) created by the drain or drain piping.

10.12.2.1 Nonenclosed areas and enclosed areas with heavier-than-air flammable sources (a) with Type 2 open
drains including only open fluid collection systems (i.e. drain entries) designed to collect only non-flammable fluids
and (b) without drains connected to drain or containment systems designed to collect or contain flammable fluids are
classified in accordance with Figure 59.
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Division 1 Division 2

Figure 58—Type 1 Open Drain System (See 10.13.1.1)

10.12.3 Type 3 Open Drains. Type 3 Open Drains are open drains that can allow releas rqQug penings)
of lighter-than-air flammable gases or vapors at atmospheric pressure.
10.12.3.1 Adequately ventilated, nonenclosed areas ith Type 3 open drain i en fluid collection

systems designed for non-flammable fluids and (b ins connected i tems“designed to contain
flammable fluids only for brief periods of time e grav rains thes containment areas are
classified in accordance with Figure 60.

Division 1 V

O Division 1 Division 2

Figure 60—Type 3 Open in System in Nonenclosed Area (See 10.13.3.1)

10.12.3.2 Ad8fuately ventilated, nonenclosed areas with (a) Type 3 open drains including only open fluid collection
systems designed to contain flammable fluids only for brief periods of time while gravity drains these fluids to open
containment areas are classified in accordance with Figure 60.

10.12.3.3 Adequately ventilated, nonenclosed areas (a) with Type 3 open drains including only open fluid collection
systems designed for flammable fluids and (b) with drains connected to, but properly isolated from (e.g. with liquid
traps), closed containment system(s) designed to contain flammable fluids are classified in accordance with Figure
60.

10.12.3.4 Adequately ventilated, enclosed areas (a) containing Type 3 open drains including only open fluid
collection systems designed for non-flammabile fluids and (b) with drains connected to drain systems designed to
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contain flammable fluids only for brief periods of time while gravity drains these fluids to open containment areas are
classified Division 2 to the extent of the enclosed area in accordance with Figure 61.

10.12.3.5 Adequately ventilated, enclosed areas with (a) Type 3 open drains including only open fluid collection
systems designed to contain flammable fluids only for brief periods of time while gravity drains these fluids to open
containment areas are classified in accordance with Figure 61.

10.12.3.6 Adequately ventilated, enclosed areas (a) with Type 3 open drains including only

systems designed for flammable fluids and (b) with drains connected to, but properly isolat .g. with liquid

traps), closed containment system(s) designed to contain flammable fluids are classified j ith Figure
61.
10.12.4 Type 4 Open Drains. Type 4 Open Drains are gpen drains that can allow, thro@@h drain openings)

of lighter-than-air flammable gases or vapors at great an atmospheric press
10.12.4.1 Adequately ventilated nonenclosed
systems designed for non-flammabile fluids a
closed containment system(s) designed to ¢

ing only open fluid collection
from (e.g. with drain traps),

)

10.12.4.2 Adequately ventilated, non ar (a) with T
systems designed for non-flammable b) connegted
traps), closed containment sys deSl@fed to contain

62. s
xtent of

enclosed area

ly open fluid collection

0 rains including
i from (e.g. with liquid

properly
s are classified |

\y
N

Y
Q&

re Type 3 Drain Sy nclosed Area (See 10.13.3.4, 10.13.3.5, and 10.13.3.6)

Division 1 Division 2

equately ventilated, nonenclosed areas (a) with Type 4 open drains including only open fluid collection
systems deSigned for flammable fluids, and (b) connected to, but not properly isolated from (e.g. with liquid traps),
closed containment system(s) are classified in accordance with Figure 62.

10.12.4.4 Adequately ventilated, nonenclosed areas with (a) Type 4 open drains including only open fluid collection
systems designed for flammable fluids, and (b) connected to, but not properly isolated from (e.g. with liquid traps),
closed containment system(s) are classified in accordance with Figure 62.

10.12.4.5 Enclosed areas (a) with Type 4 open drains including only open fluid collection systems designed for
flammable or non-flammable fluids and (b) connected to, but not properly isolated from (e.g. with drain traps), closed
containment system(s) designed to contain flammable fluids are classified Division 1 to the extent of the enclosed
area in accordance with Figure 63.
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@Division 1 Division 2
Open System i ed Area (See 10.13.4.5 and 10.13.4.6)

open fluid collection systems designed for non-
oldted from (e.g. with liquid traps), closed containment
assi in accordance with Figure 63.

Id be considered the same as comparable process piping. Piping
o the atmosphere should be considered the same as process

10.125 C
that con
equipm

- see 8.2.3.1.
10.13 Res d for Future Use

10.14 Screwed Connections, Flanges, Valves, and Valve Operators

NOTE Included in this section are valves with all ports connected to closed piping (or tubing) systems. Vented ports must be
classified at their point of release in accordance with 8.2.3.

10.14.1 Screwed Connections, Flanges, Block Valves and Check Valves

10.14.1.1 The area around screwed connections, flanges, block valves and check valves in nonenclosed
adequately ventilated areas is classified Division 2 within 50 cm (18 in.) of the connection, flange or valve
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10.14.1.2 The area around screwed connections, flanges, block valves and check valves in adequately ventilated
enclosed areas is Division 2 to the extent of the enclosed area.

10.14.1.3 The area around screwed connections, flanges, block valves and check valves in an inadequately
ventilated enclosed area is Division 1 to the extent of the enclosed area.

10.14.2 Process Control Valves [including, but not limited to, regulators, back pressure valves, and level control
valves (but not level control switches)].

10.14.2.1 The area around process control valves in nonenclosed adequately ventilated greS@hi ssified Division

2 within 50 cm (18 inches) of the stem seal or similar seal.
10.14.2.2 The area around process control valves in agdgquately ventilated enclo s Dji¢ion 2 to the extent
of the enclosed area.

10.14.2.3 The area around process control vaildes in | venjil@ted encl areas is Division 1 to the
extent of the enclosed area.

10.14.3 Sample Valves, Instrument Rrain , S, Sim Devices

ug® valves, i r devices is classified
the same as screwed connecti ock valves in accordance 15.1.

10.14.3.2 The area surrou i i [ves, gauge valves, and

10.14.4.1 The area arou i as or fluid as the power medium is
unclassified.

10.14.4.2 The area around valv erat
adequately ventilated area is classi

uid as the power medium in a nonenclosed
(18 in.) of the operator provided all vents are extended
ide of the area, reference Section 8.2.3.2.

le gas or fluid as the power medium in an adequately
ent of the enclosed area provided all vents are extended to

10.14. ators utilizing flammable gas or flammable hydraulic fluid in an
inad d Division 1 to the extent of the enclosed area.

10.15 rol Panels Containing Instrumentation Utilizing or Measuring Flammable Liquids,

Gases or Vapors

This section addresses enclosed areas (enclosures) insufficient in size to allow the entry of personnel. See 10.11,
Instruments, for non-enclosed areas and enclosed areas (enclosures) sufficient in size to allow the entry of personnel.

NOTE  Specific examples listed consider only the item discussed and do not take into account the possible influence of adjacent
areas classified due to other equipment, such as vents.

10.15.1 For the purpose of this section, control panels refer to enclosures (panels) that contain, or have attached to
them, instruments with process connections to flammable or combustible fluids for the analysis, measurement,
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indication, or control of process variables such as flow, pressure, level, and temperature, and also contain the
interfaces for the associated electrical wiring.

10.15.2 The interior of a control panel should not be classified less hazardous than the classification of the
surrounding area unless additional safety measures, such as combustible gas detectors (See 6.5) or purged
enclosures (See 3.2.11) are provided.

Vaportight
barrier

%

| — Vent

>

N

€« v

Panel

opening \\\\\\\
.5m(18" \\\
(18) \\

1m(3")

8%5% Division 1 Division 2

Manted to the Inside of the Enclosure (See 10.16.3)

Figure 6 Panel With Blamm

able gas is vented (continuously or intermittently) to the inside of
of the enclosure. See Figure 64.

10.15.3 ej ontrol panels wh
the encl classified Division 1 to the ex

NOTE TypicaWPinstruments that may vent flammable gas include current-to-pressure (I/P) transducers, sampling analyzers,
pneumatic controllers, and pressure regulators.

10.15.4 The interior of control panels where all flammable gas is vented to the outside of the enclosure is classified
as follows:

10.15.4.1 The interior of inadequately ventilated control panels is classified Division 1 to the extent of the enclosure.
See Figure 65.

10.15.4.2 Where instruments are located inside an adequately ventilated enclosure, the interior of the enclosure is
classified Division 2 to the extent of the enclosure. See Figure 66.
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Division 2

n ments Inside (See 10.16.4.1)

riepand leakage of the primary seal will be obvious, the
i classified.

attached to, an enclosure, and its electrical connection is
separated fro i i r, the interior of the enclosure containing its interconnecting

10.1 gted in enclosed ar
classi ifWaccordance with 10.11.

ient in size to allow the entry of personnel (e.g. buildings) should be

10.15.8 rea classification of instrument vents, refer to Section 8.2.3.2.

10.16 Gas Meters

10.16.1 The area around a natural gas meter (orifice, turbine, etc.) in nonenclosed adequately ventilated area is
classified Division 2 within 50 cm (18 in.) of the surface of the gas meter.

10.16.2 The area around a natural gas meter (orifice, turbine, etc.) in adequately ventilated enclosed areas is
Division 2 to the extent of the enclosed area.
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10.16.3 The area around a natural gas meter (orifice, turbine, etc.) in an inadequately ventilated enclosed area is
Division 1 to the extent of the enclosed area.

Division 1 Division 2

Figure 66—Adequately i Controld8an ith Instruments Inside (See 10.16.4.2)

11 Recommendati r Determinin xtent of Classified Locations on

Mobile Offsho nits (M
1.1 Genera

ts guidelines lassii§ing locations for electrical installations on Mobile Offshore Drilling
mmable liquids, g apors may be present.

This sectio ot intended to address the classification of locations due to catastrophic failures that result in
uncontrolled relf€ases of flammable (explosive) liquids, gases, or vapors. Catastrophic failures (e.g. well blowouts) are
extreme conditions that require emergency measures at the time of occurrence.

11.1.2 This section applies to all types of MODUs without production facilities, including, but not limited to, the
following types:

a) Semi-submersible Units (Floating Column-Stabilized Units);
b) Submersible Units (Bottom-Sitting Column-Stabilized Units);

c) Self-elevating Units (Bottom-Sitting Units with Moveable Legs);
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d) Barge-type Units (Surface Units); and
e) Drillships (Surface Units).

11.1.3 Recommendations for determining the degree and extent of classified locations for MODUs containing
production facilities are addressed in Section 12.

11.2 Definitions Specific to MODUs

The specific definitions below are unique to MODUs. Where definitions of the same ermé are given
elsewhere within this RP, the definitions given elsewhere are superseded by the definiti

11.2.1 Locations and Spaces
11.2.1.1 Locations, Open (Outdoor). Locations s

ventilation is not impeded and causes the rapid ersio
present.

ially free of structu er obsStructions) where natural

11.2.1.2 Locations, Semi-enclosed.
those on open decks due to the prese reaks and bul
arranged that dispersion of gas may no

notably different from
ads and which are so

11.2.1.3 Spaces, Encloseq
(IMO—MODU Code 1.3.33)

11.2.2 Tanks

11.2.21 Tanks, Acce j are sealed against gas and vapor
leakage, but the interior o i i . tenance from within the location.
11.2.2.2 Tanks, Closed Top. Ta ith ligai gOE or penetrations, such as shafts, through

which gas may occasionally leak

11.2.2.3 Tanks, Open, cogiunication of the tank’s internal atmosphere into the

11.2.2.4 Tankg
inspection or

t gas and vapor leakage and are without provisions for

11.2.3 ntila

NOTE
interchan

roughout this section, the terms “artificial’, “mechanical”’, and “forced” ventilation should be considered

11.2.3.1 Ventilation, adequate. The degree of ventilation (i.e., the movement and transfer of air) achieved when,
under normal operating conditions, the ventilation provided meets the location’s required criteria (e.g. equal to or
greater than a specified minimum number of air changes per hour).

11.2.3.2 Ventilation, general artificial. Movement of air and its replacement with fresh air by artificial means (e.g.,
fans) and applied to a general area. (IEC 60079-10)

11.2.3.3 Ventilation, inadequate. The degree of ventilation (i.e., the movement and transfer of air) achieved when,
under normal operating conditions, the ventilation provided does not meet the locations required criteria (e.g. less
than a specified minimum number of air changes per hour).
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11.2.3.4 \Ventilation, local artificial. Movement of air and its replacement with fresh air by artificial means (usually
extraction) applied to a particular source of release or local area. (IEC 60079-10)

11.2.3.5 \Ventilation, natural. Movement of air and its replacement with fresh air due to the effects of wind or
temperature gradients, or both. (Mod. IEC 60079-10)

11.2.3.6 Ventilation, no. The lack of ventilation in locations where no arrangements have been made to cause air
replacement with fresh air.

11.3 Reserved for Future Use
11.4 Classified Locations on Mobile Offshore Drilling Units (Modus)

The following recommendations for determining the de
situations commonly encountered during operation
Application of these examples to similar, though
judgment—employing information presented in
the item discussed and do not take into acco
equipment. Also, specific examples listed sider
the possible influence of hazardous (cla
the MODU.

ce in the industry.
with sound engineering

11.41 Drilling Areas

11.41.1 Dirilling areas classificatio
a) drill floor and derrick
b) substructure or moonpool afeas;

¢) mud tanks;

d) mud ditches or troughs;

e) mud pumps;
f) mud processin

j) diverter line outlets; and

k) blowout preventers (BOPs).
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11.4.2 Well Test Equipment Areas

11.4.2.1 Well test equipment areas considered for classification include the following:
a) separation equipment;

b) metering equipment;

c) liquid storage equipment;

d) burner booms; and
e) gas lift equipment.
11.4.3 Other Areas

11.4.3.1 Other areas considered for classifi n by this s&etion inclu ollowing:

d) welding gas storage
11.4.4 Drains
11.4.4.1 Drains in MO service do te a sour, “ aso@that must be considered for area
classification purposes.
O

a) paint lockers;
b) battery rooms;

c) helicopter fuel storage arg

11.4.4.2 Drains for well test e ust consi the requiféments of Section 10 for area classification

purposes.

ification
installation :re orflially anticipated operating conditions. Factors that are taken

c) ventilatiorT; and
d) the nature of the release (mist, gas or vapor, etc.).

Area classifications recommended in this section are based on spaces being ventilated or pressurized in accordance
with the 11.5.1 through 11.5.3.
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11.5.1 Ventilation and Pressurization
11.5.1.1 General
11.5.1.1.1 Ventilation is a means of diluting a possible release of flammable gas or vapor in an area.

11.5.1.1.2 Pressurization is a means to prevent flammable gas-air or vapor- air mixtures from outside a pressurized
area from entering the area.

11.5.1.2 Attention should be given to the direction of airflow and the locations of ventilatign nd guytlets to
minimize the possibility of cross contamination. Provisions need to be made for the introd anner to
properly distribute ventilation; that is, air should not be permitted to flow directly from e air outlet
(short-circuited) without removing air previously within the egclosed area, or from the o the air inlet.

11.5.1.3 Ventilation inlets should be located in uncl on-hazardous) lo

Q loc
h\ .

jons are to b 0 maintain them
. of water).

11.5.1.4 Ventilation systems for hazardous
unclassified (non-hazardous) locations.

11.5.2 Ventilation and Pressurization

11.5.2.1 Enclosed hazardous (c
at a pressure lower than adjac

11.5.2.2 The arrangemeg
efficiently ventilated—gifif'g spegis i i flammable vapor or gas
and to spaces where fl pable .

11.5.2.3 Enclosed hazardo®® (classified)
ventilated at a minimum rate of 12 air

11.5.2.4 The outlet air from Divisio
that are the same classification or less

and ision 2 sp, should T€%ed in separate ducts to outdoor locations

us than entilated space.

NOTE Division 2 areas 3 dilflered less hazardo eas. Unclassified areas are considered less hazardous
than Division 2 areas.

11.5.2.41 Ventj ould be at re [minimum differential of 25 Pa (0.1 in. of water)] in
relation to less ssure [minimum differential of 25 Pa (0.1 in. of water)] in
relation to e Nz ocations. S uld be rigidly constructed to avoid air leaks.

11.5.2.4.
the area th

interior of ducts exhausting
y exhaust (ventilate).

ardous (classified) locations should be of the same classification as

11.5.3 Ventilation and Pressurization of Unclassified (Non-Hazardous) Locations

11.5.3.1 Ventilation inlets and outlets for unclassified (non-hazardous) locations should be located in unclassified
(non-hazardous) locations.

11.5.3.2 Ventilation ducts passing through a hazardous (classified) location should be positive pressure [minimum
differential of 25 Pa (0.1 in. of water)] in relation to the hazardous (classified) location.
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11.6 Classification of Hazardous (Classified) Locations
11.6.1 Special Division 1 Hazardous (Classified) Locations

11.6.1.1 In some Division 1 locations, ignitable concentrations of flammable gases or vapors may be present
continuously or for long periods of time. These locations are identified as Class I, Zone 0 in Article 505 of the National
Electrical Code and are discussed in detail in APl 505. Locations where such conditions may exist are identified
separately by 11.6.1.1.1 since added precautions may be desirable if electrical equipment is i ed therein. Also,
authorities having jurisdiction (e.g. the USCG) may require special considerations for electric nt installed in
locations
where ignitable concentrations of flammable gases or vapors may be present continuou ods of time:

ems vented to the at
atmospheric pressure) intended to contain active drillj ud or produced crud or na
11.6.1.1.2 Other locations in which flammabl i r vapor is nuous
periods of time.
j i i0 ere fi r explosiv
¢ pending on the
e or combusii

ifi
(

rating at or near
,and

sent or is present for long

NOTE  Class | hazardous (classified) lo
flammable gases or vapors...” [NEC 500.
vapors, liquids, or gases....that may be pri
present.” [NEC 500.5]. For a mixtur

azards may exist due to
erties of the flammable
centration or quantity is
es); see Section 4. Air/

piping. Thus, the interior of su
the operation of process equip ipi i isi assify or to not classify all
(interior and exterior) locati i

11.6.2.1.1 An enclosed space
degassing discharge that has an

system between the well and the final

aresbelow the drill floor and contain a possible source of

nd that are not separated by a solid floor from the spaces

, the area within 1.5 m (5 ft) from the boundaries of (a) openings to
ified in 11.6.2.1.1, (b) ventilation outlets from Division 1 spaces, and
ys) to Division 1 spaces.

11.6.2.1.5 s, ducts or similar structures in locations that would otherwise be Division 2, but that are so arranged
that dispersion of gas may not occur.

11.6.3 Division 2 Hazardous (Classified) Locations

11.6.3.1 Enclosed spaces that contain open sections of the mud circulating system between the final degassing
discharge to the mud pump suction connection at the mud pit.

11.6.3.2 Outdoor locations within the boundaries of the drilling derrick up to a height of 3 m (10 ft) above the drill
floor.
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11.6.3.3 Semi-enclosed locations below and contiguous to the drill floor and to the boundaries of the derrick or to
the extent of any enclosure that is liable to trap gases.

11.6.3.4 Outdoor locations below the drill floor and within a radius of 3 m (10 ft) from a possible source of release
(such as the top of the drilling nipple).

11.6.3.5 Areas within 1.5 m (5 ft) of the Division 1 areas specified in 11.6.2.1.4 and areas within 1.5 m (5 ft) of the
semi-enclosed locations specified in 11.6.2.1.2.

11.6.3.6 Outdoor areas within 1.5 m (5 ft) of the ventilation outlets from Division 2 spaces.

11.6.3.7 Outdoor areas within 1.5 m (5 ft) of the access to Division 1 spaces.

11.6.3.8 Semi-enclosed derricks to the extent of their losure above the drill ht of 3 m (10 ft)
above the drill floor, whichever is greater.

11.6.3.9 Air locks between a Division 1 space

11.7 Drill Floor and Derrick Areas

11.7.1  When the derrick is open at the dr , the aregs ar ifie®as showng 67.
t

clos&8 open-top re classifigd as shown in
3 d as shown i

ea boundary should comply
, 68, and rrick operating position.

11.7.2 When a derrick is of { igure 68.

11.7.3 An enclosed dertj

11.7.4 For units with d
with the requirements of

11.8 Substructure or Moonpo as
an

11.8.1 MODUs with open substruct

11.8.2 MODUs with tota
71.

inment substructures a

MODUs with tot i substructu esiglied and constructed to prevent fluid discharges to the
surrounding wat

11.8.3 Us enclosed sub tur nd semi-enclosed derricks are classified as shown in Figure 72.
11.8.4 s with enclosed moonpool areas are classified as shown in Figure 73.

11.9 Mud System Processing Equipment Overview

11.9.1 Adequately ventilated enclosed spaces containing mud system processing equipment are classified as
shown in Figure 74.

11.9.2 Open spaces containing mud system processing equipment are classified as shown in Figure 75.
11.10 Mud Tanks (After Discharge of Final Degasser)

11.10.1 Open areas containing mud tanks are classified as shown in Figure 76.
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3m(10')

1.5m(5")

Division 1 Division 2

—Drrillin n Derrick (See 11.7.1)

11.10.2 Adequatel tel ed semi-enclosed locations containing open top mud
tanks are classified as .

11.10.3 Adsg q ventilated semi-enclosed locations containing closed top mud

1.1

Ditches or Troughs

11.11.1
applicable.

lassification of locations containing a mud ditch or trough, refer to Figure 79, 80, 81, or 82, as

11.12 Mud Pumps
11.12.1 Spaces containing mud pumps with totally enclosed piping do not require classification.

NOTE  Specific examples listed consider only the item discussed and do not take into account the possible influence of adjacent
areas classified due to other equipment.
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1.5m(5')

. . Crown
Vent line

Top of windwall

1.5m(5")
[

Drawworks roof

Derrick wind
break with
open V-door
1.5m(5") IN
' N
LRSI
| \
/D/rill Note
floor
G Rotary
table
Division 1 Division 2

Note:

For classification below drill floor see applicable
substructure diagrams.

Figure 68—Drilling Rig Semi-enclosed Derrick (See 11.7.2)
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3m(10)

Vent line

floor

/ \ \ Note
Drill
G Rotary
table

Division 1 Division 2

Note:

For classification below drill floor see applicable
substructure diagrams.

Figure 69—Drilling Rig Derrick Fully Enclosed (Open Top) (See 11.7.3)
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11.13 Mud Processing Equipment (Between the Bell Nipple and Mud Discharge of Final Degasser)

11.13.1 Adequately ventilated enclosed or adequately ventilated semi-enclosed spaces containing a shale shaker
are classified as shown in Figure 83.

11.13.2 Open areas containing a shale shaker are classified as shown in Figure 84.

11.14 Desander or Desilter (Between Mud Discharge of Final Degasser and The

M it)
11.14.1 Adequately ventilated enclosed or adequately ventilated semi-enclosed spaces cggta d der or

desilter are classified as shown in Figure 85.
assified as shown iK

11.15.1 Areas containing discharges of ventil Vi ting in 1 areas and equipment vents (such
as degasser vents) should be classified as sho

11.15.2 Areas containing discharges o [ nts origin i ion 2 areas sh@lild be classified as
shown in Figure 88.
11.16 Diverter Line Outl

11.14.2 Open areas containing a desander of desilter ar

11.15 Vents

11.16.1 The criteria for, S i a diverter |i u too diverse to specify
distances. Individual for sp bu?¥ in no case should the
classification be less thalNgh i P 521.

11.17 Blowout Preventef (BOP)
Open locations containing BOPs do @it requigclassificatio

NOTE  Specific examples list
areas classified due to other

11.18 Well Test Equ
The degree an ifi f test equipment on MODUs should be the same as

recommend

item dis d do not take into account the possible influence of adjacent

11.19

11.19.1 Th rior of enclosed spaces used for the storage of flammable paint (i.e. paint lockers) should be
classified Class |, Division 1.

11.20 Battery Rooms
Locations containing batteries should be classified in accordance with Section 8.2.6.

Note: Authorities having jurisdiction may require special considerations for electrical equipment installed in such
locations.
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Vent line

1.5m(5")

1.5m(5')

Top of windbreak

A\

NN
\

N

KRR

Derrick

windbreak
with open
V-door
Drill
floor
{

RORRERE
KRR NERK

N

Non-enclosed area

3m(10')

Division 1

N

1.5m(5')
N

U ¢ Rotary
table

Division 2

)

K

I

N

Figure 70—Drilling Rig Open Substructure and Semi-Enclosed Derrick (See 11.8.1)
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3m(10')

Vent line

1.5m(5') ’

Top of windbreak

W
N §7

windbreak
with open
V-door
Drill

floor

X
X
0
0%
>
X
’0

&

LO

A\ 1.5m(5")
|
N1

\\
9o, ¢ Rotary “
? table

Z 2

m Division 1 Division 2

Figure 71—Drilling Rig with Total Containment Substructure and Semi-enclosed Derrick (See 11.8.2)
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11.21 Reserved For Future Use
11.22 Helicopter Fuel Storage Areas
11.22.1 Helicopter fuel storage areas should be classified in accordance with 8.2.1.3.1.

11.23 Classification of Adjacent Spaces

11.23.1 General. Openings, access and ventilation conditions affect the extent of hazardou d) locations.

ed) location
(Division 1 or Division 2) to an enclosed space, the enclosed space should be classi that classified
location, with the following exceptions.

11.23.1.1.1 An enclosed space with direct acces Division 2 provided all
the following criteria are met:

11.23.1.1.1.1 The access is fitted with an in ening, self-closi t door with no hold-back provisions;

11.23.1.1.1.2 The ventilation is such it flOW with the d pace into the Division
1 space (see Section 11.5.2.1); an

11.23.1.1.1.3 The loss of
ventilation.

sidered unclassified (non-

11.23.1.1.2.1 The access BNi orti@nt door with no holdback provisions;

11.23.1.1.2.2 The ventilation is
Division 2 location (see 11.5.2.1);

ch th is from the unclassified space into the

tation and corrective action is initiated to restore

to ivision 1 location can be considered unclassified provided

selig¢losing, vaportight doors with no hold-back provisions, forming an air

11.23.1.1. The ventilation is such that the air flow with the door open is from the unclassified space into the

classified space (see 11.5.2.1); and

11.23.1.1.3.3 The loss of ventilation (over-pressure) is alarmed at a manned station and corrective action is initiated
to restore ventilation.

11.23.1.1.4 Air locks between a Division 1 location and an unclassified location should be classified as Division 2.
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3m(10) —-. 1.5m(5")

L O

_—— Derrick
windbreak
with open
V-door

, Drill
floor

Elevation
S o K
e 1.5m(5)

Substructure Plan

KXXXX] . . . N R
PXX X XA
LHXXXX) Division 1 m Division 2

Figure 72—Drilling Rig Semi-enclosed Substructure and Semi-Enclosed Derrick (See 11.8.3)
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3m(10) 1.5m(5")

Top of windwall

1.5m(5')

AN

Derrick wind

1 .5m(5')\ break with
\\ \ open V-door
\\ Moonpool

/

;gggg Division 1 Division 2

Figure 73—Drrilling Rig Enclosed Moonpool and Semi-enclosed Derrick (See 11.8.4)
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Bell nipple |
If trough If trough
. is open is closed

Y
1 ™M
' / Drill pipe Shale shaker
\D Transfer pump
Degasser
Shale shaker pit
Desilter:
——————— — —
|
|
| Mud pump
' AN
| S
| | Transfer pump
| | \
Inactive

: | Mud tank \ mud tank

Unclassified '
| I Unclassified \ \\|
| Charge pump [k
I i ENNNNNN

Division 1 Division 2

Figure 74—Mud System Processing Equipment in Adequately Ventilated Enclosed Spaces (See 11.9.1)



2nd Ballot Draft, 12/9/08

RECOMMENDED PRACTICE FOR CLASSIFICATION OF LOCATIONS FOR ELECTRICAL INSTALLATIONS AT PETROLEUM FACILITIES
CLASSIFIED AS CLASS |, DIVISION 1 AND DIVISION 2

105

——————————  15m(5)
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O

Drill pipe

Desilter.

1.5m(5")
Mud pump

Charge pump

S

Bell nipple

— 3m(10') If trough is open
3m(10') /If trough is closed
|

—1.5m(5)

3m(10)

\\ 1.5m(5")

D

|
|
|
[

Shale shaker

3m(10")

1.5m(5")

Transfer pump
Degasser
Shale shaker pit
Closed pipin
~ — J
Transfer pump
Inactive
Mud tank mud tank

Division 1

Division 2

Figure 75—Mud System Processing Equipment in Open Spaces (See 11.9.2)
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Top of tank
3m(10")

/)

lll\/lud line

»

Division 2

ee11.10V

N\

e
/ Top of tank

Division 1

Tanks i

Limits of enclosed or
/ semi-enclosed space
< le\/lud line

Division 1 Division 2

Figure 77—Open Top Mud Tanks in Enclosed or Semi-Enclosed Locations With Adequate
Ventilation (See 11.10.2)
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Top of tank ~
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pump 2

Mud line

Mud

Exhaust
to vent

With Adequate

v

Division 1 Division 2

Notes:

Py Pressure is greater than P, pressure
P2 Pressure is greater than P3 pressure
Differential pressure between zones must be
a minimum of 25 Pa (0.1 in. H,0).

ud Tanks In x\i-enclo
Ven e 11.10.3)

P o\

Figure 78—

xtent of
open trough

1.5m(5") 3m(10)

oY%

Q

<
X

&
o2
o
XX

&
0%
&S

Mud

Q

RS
SRR

1.5m(5')

Division 1 Division 2

Figure 79—Open Mud Trough in Open Space Before Degasser (See 11.11.1)
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Extent of
enclosed
space
Extent of

open trough

Mud \

Division 1 Division 2
Figure 80—Open M losed Spa ate Ven'laﬂo?Vgasser (See 11.11.1)
!xtent of
enclosed
space
Extent of
open trough
6% % %%
Mud
Division 1 Division 2

Figure 81—Open Mud Trough In Enclosed Space With Adequate Ventilation Downstream of
Degasser (See 11.11.1)
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Extent of

open trough 7 /]g
/ N @

4
Q \
1.5m(5")

Division 2

1.5m(5")

Division 1

Figure 82—Op gh in Open stream of D

Exten!
/ of space

ser (8pe 11.11.1)

Y
o

Shale shaker

Division 1 Division 2

Figure 83—Shale Shaker in Enclosed or Semi-enclosed Space with Adequate Ventilation (See 11.13.1)
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3m(10)

XKD K X X
2L

—_t

555555 AN

2 ¥ %
A\

Non-vaportight

barrier (grating)
\ Shale shaker

@ Division 1 Division 2

Figure Shaker i ith Adequate ee 11.13.2)

Extent
of space

S

Division 1 Division 2

Figure 85—Desander or Desilter in Enclosed or Semi-enclosed Space With Adequate
Ventilation (See 11.14.1)
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Division 1 Division 2 @
4.2)

Figure 86—Desander Nn Open Area N
L.

1.5m(5"
& 3m(10)
ICKKKK
0’0’0’0’0’0’0’0’{0}' §
00000202600
CRLRRAXAKAA “{:,«
""
X M

Vv
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N

O

”
%
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Division 1 Division 2

Note:

The interior of the vent piping is Division 1.
Cross hatching has been omitted for drawing
clarity.

cRarges of Ventilatio and Equipment Vents Originating In Division 1
reas (See 11.15.1)

12 dations for Det ng Degree and Extent of Classified Locations at

d Rigs and Production Facilities on Floating Production Units

12.1 Genéral

12.1.1 This section presents guidelines for classifying locations for electrical installations at locations surrounding oil
and gas drilling and workover rigs and facilities on floating production units where flammable liquids, gases or vapors
are produced, processed, stored, transferred, or otherwise handled prior to entering the transportation facilities.

12.1.1.1 The following recommendations for determining the degree and extent of classified locations are specific
examples of situations commonly encountered in producing and drilling operations and have been developed by
experience in the industry. Application of these examples to similar, though not identical, situations should be made
with sound engineering judgment, employing information presented in this RP and other publications. Specific
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1.5m(5")

Vent
Division 1 Division 2 &

Note:

The interior of the vent piping is Division 2.
Cross hatching has been omitted for drawing >
clarity.

possible inflUence of adjacent

examples listed consider only g di ed and t

areas classified due to other eqUNghaBHTt"

12.1.1.2 High pressugés &y large relea tify [ s 1OF classified locations than

those shown.

12.1.1.3 The classification O i @ oMkOver rigs and production facilities
v SECT Sectio

external to the hull should be in acc e on 1 throug , Section 10, and the annexes of this
document are applicable except as i section.

12.1.1.4 Locations containing i ighdccordance with 8.2.6.

NOTE  Authorities having for electrical equipment installed in such locations.
12.1.1.5 Storing i i Iefiguids at or above their flash point will result in hull spaces
being classified. ations, which may differ from other oil and gas facilities in
that certain peratures than those experienced in other topsides facilities in
traditional e an iliti is willl@ffect the design of facilities relative to the flash points of materials
erity of fires and explosions in this type of facility, the difficulty of
ires, and the risk of the loss of the entire facility may necessitate additional caution when classifying
areas in the spaces of floating facilities.

Variations in seasonal temperatures, the possibility of relocation of the facility to a location with a warmer climate,
poorly ventilated sections of large hull spaces, heating from adjacent spaces, heat producing equipment within the
space, solar radiation on the skin of the hull, and other conditions that may cause higher than traditionally expected
ambient temperatures to exist in the hull should be considered relative to the actual flash point of bulk combustible
liquids stored in the hull.

NOTE  There are many combustible liquids used on floating production facilities. A common combustible liquid used on floating
production facilities is diesel. Various grades of diesel or fuel oils are available for purchase. These grades may meet various
specifications such as ASTM D975, Standard Specifications for Diesel Fuel QOils, No 2 diesel whose grades have a range of
minimum flash points from 38°C (100.4°F) to 52°C (125.6°F) or ASTM D2069 -- Standard Specifications for Marine Fuels, DMX



2nd Ballot Draft, 12/9/08

RECOMMENDED PRACTICE FOR CLASSIFICATION OF LOCATIONS FOR ELECTRICAL INSTALLATIONS AT PETROLEUM FACILITIES
CLASSIFIED AS CLASS |, DIVISION 1 AND DIVISION 2

113

3m(10))

X

<X
<X
<X
LS

K

LKL

o
S

>
5

R
&S
S5
3

"
o

Q

Q
Q

SRR
RS

3m(10)

X

5

28

0%
o

RERKS
9%,
3

R

03020
QRS
RS
2RSS
SRS
IKX
RS
&
o2
K
&5

&

%

9%
%

>
’0
>
e
,0

&
%
90,
&

0o
RS

&
XS

%

9%
908

0

P2
R

Q

R

05
0
X

\

&
3RS
SRR

5
2K

D%

Q
X
R

3RS
SRR
S

93%
KK

ot
2R

R
9000
AR

1.5m 1.5m
) (3"
O - 5M(15) —

Q
1.5m(5") —1

P
P

y
0%

¢
¢

(minimum)

Division 1 Division 2

Note:

The interior of the vent piping is Division 1.

Cross hatching has been omitted for drawing
clarity.

Figure 89—Diverter Line Outlet (See 11.16.1)
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through DMC, which have a range of minimum flash points from 43°C (109.4°F) to 60°C (140°F). Other common specifications for
fuel oils available for purchase include:

ASTM D2880—Standard Specifications for Gas Turbine Fuel Oil

ISO 8217—Quality Standard for Distillate Marine Fuels

NATO F-76—Fuel Naval Distillate
MIL-F-16884J—Military Specification, Fuel, Naval Distillate
Care must be taken to order diesel or fuel oil with a flash point suitable for the ambient t eraitye hull space

where it will be stored.

12.2 Floating Production Storage and Offloa nits (Fpsos), FI tora nd Offloading
Units (Fsos)

12.2.1 The area classification of a floating storage and adi nit (FPSO), floating storage and

offloading unit (FSO), or similar unit is clasgified a wn in Figure Q0.

12.3 Tension Leg Platforms (TLPs *

12.3.1 The area classification it is classified as shownWr Figure 91.

12.41 The area class ¢ eas of spar, ¢ pmilar units whose moonpool
i langes, valves, etc. is classified as
shown in Figure 92.

12.4.2 The area classification of thélmoonpg@l and other areas of
contains hydrocarbon production ris drillinglfisers, and lines con
I, Division 1.

on, and similar units whose moonpool
ng flanges, valves, etc. is classified Class

12.5 Classification ent Spaces

12.5.1 General.
locations.

€SS provisi nti@ion conditions affect the extent of hazardous (classified)

12.5.2 door or oth enig@ provides direct access from a hazardous (classified) location
(Divisio@R or AWisi to an enclosed sp enclosed space should be classified the same as that classified
location, e following exceptions.

12.5.2.1 An eficlosed space with direct access to a Division 1 location can be considered as Division 2 provided the
following criteria are met:

a) the access is fitted with an inward opening, self-closing, vaportight door with no hold-back provisions;

b) the ventilation is such that the air flow with the door open is from the Division 2 space into the Division 1 space (see
Section 11.5.2.1); and

c) the loss of ventilation is alarmed at a manned station and corrective action is initiated to restore ventilation.
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Vent outlet for free flow of high velocity
vapor mixtures. Vent outlet for passage
of large amount of vapor, air or inert gas
mixtures during loading, and ballasting
or during discharge. Also for vent outlet
for pressure/vacuum valve.
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Adjacent spaces
must meet the requirements
of section 12.5 (Typical, see Note 4)
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Product tank

(Note 5) see Note 4)

Product handling
room (Note 3) Enclosed space
immediately above,
below, or next

to a product tank

° ©©°° Special Division 1
0O 0 00

b o oo ol (SeeSection 11.6.1)

Division 1 Division 2

Notes:

1.
2.

This area classified due to proximity to product tanks.

Areas more than 3m(10') above the weatherdeck are unclassified except as required by this document for production
equipment contained therein.

Space containing flammable liquid pump, processing equipment, or natural gas fueled prime mover with all flammable
liquid or gas vents extended to the outside of the area are classified Division 1 if:

a) continuously ventilated at = 20 air changes per hour, and

b) loss of ventilation must be alarmed in a manned space, and

c) combustible gas detection must be installed in accordance with section 6.5.2 .

or, If ventilated <20 air changes per hour, loss of ventilation is not alarmed, or
gas detectors are not installed, then the space is classified a special Division 1 location.

All spaces are subject to the adjacent space requirements of section 12.5.
Spaces or areas where flammable gas, vapor or liquid is stored.

Note: Where combustible liquids are stored at temperatures at or above their flash point, they should be treated as flammable

liquids. For combustible liquids stored below their flashpoint, the recommendations of Section 8.2.1.3 apply.

Figure 90—Typical Floating Production Storage and Offloading Unit (FPSO) (See 12.2.1)

Adjacent spaces must
meet the requirements of
section 12.5 (Typical



2nd Ballot Draft, 12/9/08

116 AP RECOMMENDED PRACTICE 500

D‘i
P.(
>.4
5
)
>
1%
<
=
<

(Note 2) . == 3m(10)

(Note 2)

(Note 2) *
(Note 2) \

N
3m(10') min.

(Note 1)

Adjacent spaces must

meet the requirements of
section 12.5 (Typical-
see Note 4)

' ’ ‘ \ Enclosed space

immediately above

Product tanks
(Note 5)

5 0 o below or next to
oo0o a product tank.
QD Pumpfl o 4 o
o o
Z Product tank
(Note 3) (Note 5)

L o > © © ©°] gpecial Division 1
Division 1 Division 2 ononc>ﬂon (See Section 11.6.1)

Notes:

This area classified due to proximity to product tanks.

2. Areas more than 3m(10') above the weatherdeck are unclassified except as required by this document for production
and drilling equipment contained therein.

3. Space containing flammable liquid pump, processing equipment or natural gas fueled prime mover with all flammable liquid or gas vents
extended to the outside of the area are classified Division 1 if:

a) continuously ventilated at =20 air changes per hour, and

b) loss of ventilation must be alarmed in a manned space, and

c) combustible gas detection must be installed in accordance
with section 6.5.2 .

or, If ventilated <20 air changes per hour, loss of ventilation is not alarmed, or
gas detectors are not installed, then the space is classified a Special Division 1 location.

4.  All spaces are subject to the adjacent space requirements of section 12.5.

Spaces or areas where flammable gas, vapor, or liquid is stored.
Note: Where combustible liquids are stored at temperatures at or above their flash point, they should be treated as flammable.
For combustible liquids stored below their flashpoint, the recommendations of Section 8.2.1.3 apply.

Figure 91—Typical Tension Leg Platform (TLP) (See 12.3.1)
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(Note 2)
[ ]
3m(10") e |-
(Note 2) m(10) H
| *
(Note 2)
O O O
(Note 4) ooooo t
Moonpool 3m(10') min.
(Note 1)
NN A A A N
|-Adjacent spaces must /
meet the requirements of Product tanks
section 12.5 (Typical- (Note 6)
Note 5) °° 5
see o O o 9

/l/ \ (Note 1)

o

O 0 O
D4 Pump 7 o
o (]

O O

x Product tanks
(Note 3) (Note 6)
(Note 3)
L o > °©° % Special Division 1
W Division 1 Division 2 nOnOﬁOﬁon (See Section 11.6.1)

Notes:

This area classified due to proximity to product tanks.

Areas more than 3m(10') above the weatherdeck are unclassified except as required by this document for production
and drilling equipment contained therein.

Space containing flammable liquid pump, processing equipment or natural gas fueled prime mover with all flammable liquid or
gas vents extended to the outside of the area are classified Division 1 if:

a) continuously ventilated at > 20 air changes per hour, and
b) loss of ventilation must be alarmed in a manned space, and
c) combustible gas detection must be installed in accordance with section 6.5.2 .

or, If ventilated <20 air changes per hour, loss of ventilation is not alarmed, or
gas detectors are not installed, then the space is classified a Special Division 1 location.

Moonpool area is unclassified if it contains all welded closed piping or continuous metallic tubing systems without
valves flanges or similar devices, and is not within the hazardous area created by adjacent equipment.

All spaces are subject to the adjacent space requirements of section 12.5.

Spaces or areas where flammable gas, vapor, or liquid is stored.

Note: Where combustible liquids are stored at temperatures at or above their flash point, they should be treated as flammable.

For combustible liquids stored below their flashpoint, the recommendations of Section 8.2.1.3 apply.

Figure 92—Typical Spar, Caisson, or Similar Unit (See 12.4.1)
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12.5.2.2 An enclosed space with direct access to a Division 2 location can considered unclassified (non-hazardous)
provided the following criteria are met:

a) the access is fitted with an inward opening, self-closing, vaportight door with no holdback provisions;

b) the ventilation is such that the air flow with the door open is from the unclassified (non-hazardous) space into the
Division 2 location (see 11.5.2.1); and

c) the loss of ventilation is alarmed at a manned station and corrective action is initiated to resto

12.5.2.3 An enclosed space with direct access to a Division 1 location can be considere ided the
following criteria are met:

air lock between

a) the access is fitted with two self-closing, vaportight do ith no hold-back provij
the two doors;
b) the ventilation is such that the air flow with t 0o@open iISWom the ified space into the classified space

(see 11.5.2.1); and
d manned xorrective actio

14 Recommendati@ps fq i ied Locations at
Petroleum Pipe

c) the loss of ventilation (over-pressure) initiated to restore

ventilation.

12.5.2.3.1 Air locks between g

13 Reserved for F

14.1 General

14.1.1 This Section presents guidelfies for ggssifying | ons for e ical installations at pipeline transportation
facilities. The guidelines cover onsho i cilities handling flammable and combustible liquids
mp and compressor stations, storage facilities,

ngMle degree and extent of classified locations are specific
perations and have been developed by experience in the
, though not identical, situations should be made with sound
nted in this RP and other publications. Specific examples listed
to account the possible influence of adjacent areas classified due

14.1.3 High pfessures, potentially large releases, and the presence of HVLs may justify greater dimensions for
classified locations than those shown.

14.1.4 Pipeline facilities are frequently operated by remote control without full time local attendance. This practice
was one of the factors considered in developing the classification guidelines. For this reason, some of the guidelines
presented are more conservative than other APl and NFPA guidelines for similar facilities in other segments of the
petroleum industry.
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14.2 Use of Figures

14.21 The figures show classified locations surrounding typical sources of flammable liquids, vapors and gases.
Some of the illustrations apply to a single source; others apply to an enclosed area or to an operating facility. The
intended use of these figures is to develop area classification drawings. Elevations or sections will be required where
different classifications apply at different elevations.

14.2.2 A pipeline location may have many interacting sources of flammable liquid, vapor or ncluding pumps,
compressors, manifolds, sampling stations, meters, operating and control valves. Accordi
judgment is required to set the boundaries for electrical area classification.

the applicable

14.2.3 Use 14.3, to select the figure or figures that apply to each source or condj
i mmended that a

14.2.4 It may be found that individual classifi a location is not feasible.
Classification of an entire building or location i ered aftel evaluation of the extent and
interaction of various sources and areas with

14.3 Figures

14.3.1 Figures 93 through 95
highly volatile liquids.

compressor handli mmable liquids or

14.3.2 Figures 96 thadlig ifi i ipi wed fittings, flanges, or
similar accessorie iquid ile liqai cover sampling systems,

14.3.5 Figure 101 shows hazardo

14.3.6 Figure 102 ous (classifi atio d an above grade source with closure. This figure is
applicable to scraper, nd receiv s @nd other devices where the flammable liquid or highly
volatile liquid to the atmggph

14.3.7 Eigu locations around a storage cavern.

14.3.
handlin ter-than-air flammable gases.

dous (classified) locations around a compressor, or other source
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Source R
’7 D T D
Grade \
NN
\\\/<\\
f—————\—— L L T
Below grade location
such as a sump or trench
Division 1 Division 2
Level Distance in meters(feet)
L R D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) 1) 6(2)
2. Liquid above 1900 kPa (275 PSIG) (Note 1) 15(50) 7.5(25) 6(2)
3. HVL (Note 2) 30(100) 7.5(25) 6(2)

Notes:

1. Level 1 dimensions may be used for small pumps operating above 1900 kPa (275 PSIG)
where leakage is likely to be small. Pipeline gathering pumps would normally be included
in this exception.

2. Dimension L may be reduced to no less than 15 meters (50 feet) where leakage is likely to
be small.

Figure 93—Outdoors—Pu~

ing Flammable Liquids or Highly Volatile
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3m(10') minimum ——t——

3m(10') Radius

Non-vaportight

or open wall —\

1.5m(5")

Roof vent
(Note 1)

Vaportight
D \ “Source / wall
Grade \ / Grade
/
R
N
et L1
Below grade location
such as a sump or trench
Division 1 Division 2
Level Distance in meters(feet)
L1 L2 D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) 3(10) .6(2)
2. Liquid above 1900 kPa (275 PSIG) (Note 2) 15(50) 7.5(25) .6(2)
3. HVL (Note 3) 30(100) 7.5(25) .6(2)
Notes:

1. The interior of the vent is classified Division 2. Cross hatching has been omitted for drawing

clarity.

2. Level 1 dimensions may be used for small pumps operating above 1900 kPa (275 PSIG)
where leakage is likely to be small. Pipeline gathering pumps would normally be included

in this exception.

3.  Dimension L1 may be reduced to no less than 15 meters (50 feet) where leakage is likely to

be small.

Figure 94—Adequately Ventilated Building—Pump or Compressor Handling Flammable Liquids or Highly

Volatile Liquids (See 14.3.1)
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3m(10")

1.5m(5")

Roof vent

3m(10') minimum —
(Note 1)

3m(10') radius

% <2
ERREERELRKELE
XRLXRHRILRRAILRL
000020 0 02020002020 2020202020202 %%,
000 200020 2020 20 202020 2020202620 %%
000002020 20002020 20202020 % %0 %%,
ERERRERERELREREREELLEKS
000 00020 000202020 06202020 2620202026 %02,
00 0 020 20 00020200 002020 202020202622,
R0 02000 02020 2020202020 202020. 2020 %0 %%,
00 0 020 20020202020 202020 2620202022022,
00 0020 00 00020 2020202020 2202020 % %0 %%,
IR RRHILLRIHRAILLRRARAIKS
GRRIRIRRIIRIRIRIIIKRKS

909090909099.9:9.9.9.9. 9999 909099
90909090909.90909.9.9:9:9.909:9.909:9.9:9:99.

Non-vaportight

or open wall \

IS
SRS
SRS
RS

Grade

Vaportight
/ wall

Grade
\¢ 9:9:9:9.9.9.0. 9.
R R
L1

Below grade location
such as a sump or trench

Division 1 Division 2

Distance in meters(feet)

Level
K] L2 D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) 3(10) .6(2)
2. Liquid above 1900 kPa (275 PSIG) (Note 2) 15(50) 7.5(25) .6(2)
3. HVL (Note 3) 30(100) 7.5(25) .6(2)
Notes:

1. The interior of the vent is classified Division 1. Cross hatching has been omitted for drawing
clarity.

2. Level 1 dimensions may be used for small pumps operating above 1900 kPa (275 PSIG)
where leakage is likely to be small. Pipeline gathering pumps would normally be included
in this exception.

3. Dimension L1 may be reduced to no less than 15 meters (50 feet) where leakage is likely to
be small.

Figure 95—Inadequately Ventilated Building Pump or Compressor Handling Flammable Liquids or Highly
Volatile Liquids (See 14.3.1)
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Source R
’* D ’* D
Grade —\\ #
KX
4 \ PN
[—————\—— L L —
Below grade location
such as a sump or trench
Division 1 Division 2
Level Distance in meters(feet)
L R b
1. Liquid 1900 kPa (275 PSIG) or less 3(10) 1(3) .6(2)
2. Liquid above 1900 kPa (275 PSIG) 3(10) 1(3) .6(2)
3. HVL 6(20) 3(10) .6(2)
Note:
Shown for piping installed above grade. Also applies to buried piping with above grade
vents, such as motor operated valve body buried and the motor O@tor above grade.
Figure 96—Outdoors—Pipin i ewed Fittifigs, Flanges or Similar Accessories Handling

Flammable Liquids or Hig olatile ds. Also Cov a g Systems, Instrumentation and
Ins ent-size mps ( 23.2)
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1.5m(5')

Roof vent
(note)

3m(10) minimum —— =t —

3m(10") Radius

Non-vaportight

or open wall \
Vaportight
\ “Source wall
D

Grade / Grade

Below grade location
such as a sump or trench

Division 1 Division 2

Level Distance in meters(feet)
L D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) .6(2)
2. Liquid above 1900 kPa (275 PSIG) 3(10) .6(2)
3. HVL 6(20) 6(2)
Note:

The interior of the vent is classified Division 2. Cross hatching has been omitted for
drawing clarity.
Figure 97!Adequately Ventilated Building—Piping With Valves, Screwed Fittings, Flanges or Similar
Accessories Handling Flammable Liquids or Highly Volatile Liquids. Also Covers Sampling Systems,
Instrumentation and Instrument-sized Pumps (See 14.3.2)
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3m(10)

1.5m(5')

3m(10') minimum — Roof vent

3m(10') Radius

Non-vaportight

or open wall—\
Vaportight
0% / wal
R

QQ‘Q’ Grade
<Q

Below grade location
such as a sump or trench

Division 1 Division 2
Level Distance in meters(feet)
L D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) .6(2)
2. Liquid above 1900 kPa (275 PSIG) 3(10) .6(2)
3. HVL 6(20) .6(2)

Note:

The interior of the vent is classified Division 1. Cross hatching has been omitted for
drawing clarity.

Figure 98—Inadequately Ventilated Building—Piping With Valves, Screwed Fittings, Flanges or Similar
Accessories Handling Flammable Liquids or Highly Volatile Liquids. Also Covers Sampling Systems,
Instrumentation and Instrument-sized Pumps (See 14.3.2)
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A
Tank within dike Tank in open
Relief
valve — g —t—— \ent
1.5m(5")
Radius
3m(10")
Radius .
3M(10") ———— |eng— | 3M(10")
\ N
N
Dike \
Grade \
NN
N
NN\G
Below grade location
Such as a sump or trench
Division 1 Division 2
Note:

Refer to: 8.2.3.4 for additional guidance on area classification around relief valves.

Figure 99—Elevated Storage Tank or Pressure Vessel (See 14.3.3)
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Grade

1.5m(5") Radius

N

1m(3") Radius

4m(12")
minimum

6m(2)

\¢
N

\

Surface of
Contents

1.5m(5') Radius

A. Below grade with vent

1m(3') Radius -6m(2))
Grade

B. Top at grade with access hatch

Division 1

contents

Division 2

Figure 100—Below Grade Sump Tank and Oil-water Separator (See 14.3.4)
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2
2
2

B

Level

1. Liquid 1900 kPa (275 PSIG) or less
2. Liquid above 1900 kPa (275 PSIG)

Figure 101
Handling Flam

e

sSource

Division 1

Division 2

Distance in meters(feet)

L 8}

3(10) 6(2)
3(10) 6(2)
6(20) 6(2)

, Screwed Fittings, Flanges or Similar Accessories

s. Also Covers Sampling Systems, Instrumentation and
ized Pumps (See 14.3.5)
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Closure
R1

\\\\\\ R2

N

Grade

NS
=
B\

N\
B L L—F/

Below grade location
such as a sump or trench

Division 1 Division 2
Level Distance in meters(feet)
L R1 R2 D
1. Liquid 1900 kPa (275 PSIG) or less 3(10) 1(3) 1.5(5) 6(2)
2. Liquid above 1900 kPa (275 PSIG) 3(10) 1(3) 1.5(5) .6(2)
3. HVL 6(20) 1.5(5) 4.5(15) 6(2)

Note:

Applicable to scraper launchers and receivers, strainers and other devices where flammable liquid

or highly volatile liquid may be exposed to the atmosphere.
v Figure 10 rade Source With Closure (See 14.3.6)
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A

O
<
’* D ’* D
Grade \
R RS
ANN\G
———\—— L L -
Below grade location
such as a sump or trench
Division 1 Division 2
Level Distance
L R D
1. Liquid 1900 kPa (275 PSIG) or less 6(20) 3(10) 6(2)
2. Liquid above 1900 kPa (275 PSIG) 6(20) 3(10) .6(2)
3. HVL 15(50) 7.5(25) 6(2)
Note:

Figure S

Displacement medium should be treated as flammable liquid because of the entrained ingredients.
Cavern (See 14.3.7)
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Enclosure
Source
Source R
Grade —\
RN R
R NNG
N
’:’:’:’Q‘ Division 1 m Division 2
Level Distance in meters(feet)
R
1. Gas 1900 kPa (275 PSIG) or less 3(10)
2. Gas above 1900 kPa (275 PSIG) 7.5(25)
Figure 104—0utdoors—Compress‘Othe urce Handli er-thanh-air Fla ble Gas (See 14.3.8)
R
R
Roof vent
(Note)
Non-vaportight
or open waII\
Vaportight
/wall
Grade \ / Grade
%
L& T
- L Building

roof limit
N
m Division 1 m Division 2
Level Distance in meters(feet
L R
1. Gas 1900 kPa (275 PSIG) or less 3(10) 3(10)
2. Gas above 1900 kPa (275 PSIG) 7.5(25) 7.5(25)

Note:

The interior of the vent is classified Division 2. Cross hatching has been omitted
for drawing clarity.

Figure 105—Adequately Ventilated Building—Compressor or Other Source Handling Lighter-than-air
Flammable Gas (See 14.3.8)
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1.5m(5")

(note)

A

7

o
<X
3
IR
S
&5
5
&

oY%
<X

5

0%
S

<

25
’:
X
LR

K

RS
5
SR

o,
0%,
oele:
LKL
RS
&
3RS
5%

XS
%
o
SRRRKKS
&

KRE
RS
SRS
QRS
SRRRIIRKRS
LIRS
X
e
%
&
o2
LR
S
:‘
5
%
SRKLS

o200 %0 %0 %0 0% %%

OSSO0 e 00002020
SIRIRHIRLILIILIRRIKN

LRRIRRKLS
SRR
SRRRRRLSS

RS

XS

&S

&S
SRR
RS

&S

&S

&5

&

X2

%

%

%

%
1958,
LRRIRRRRKS
%

S
&5
&
SRRIRLRLRLS
&5
RS
RS
KRS

Non-vaportight
or open wall

00,009

o
oggoo
51
3

otﬁﬁp«%
ﬁ?
&
5
98
5
ﬁ?
%

5

RKS
o2

L5

LK

5

&S
5
RS

ZRKKS
K
RKKS
QRS
RKS
RS

8
IS
RS

X
R XK

::
::
O

Vaportight
/ wall
Grade
% /ﬁ
<

X
o2
RS

X
X
5
SRKS

o

&
SRR
3RS
&
3
%
&
&5
RS
&
0%
RS
R
&5
&5

O
O
<

&&.
0
&S
R
&5
X
XS
X
R
XX
&
X
%g
%
%
%

5
XS
&5
K
o2
%

Building
roof limit

Division 1 Division 2

Level Distance in meters(feet)
L R

1. Gas 1900 kPa (275 PSIG) or less 3(10) 3(10)
2. Gas above 1900 kPa (275 PSIG) 7.5(25) 7.5(25)

Note:

The interior of the vent is classified Division 1. Cross hatching has been omitted for
drawing clarity.

Figure 10‘Inadequately Ventilated Building—Compressor or Other Source Handling Lighter-than-air
Flammable Gas (See 14.3.8)
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Annex A
(informative)

SAMPLE CALCULATION TO ACHIEVE ADEQUATE VENTILATION OF AN
ENCLOSED AREA BY NATURAL MEANS USING EQUATIONS 1 AND 2

The inside dimensions of a building are given as 6 ft 0 in. wide by 8 ft 0 in. long and 7 ft 6 in. hig

V  =width x length x height

V =6ftx8ftx7.5ft=360ft3

Assume values of 7i and 7o as follows:
Ti =80°F =540°R

To =70°F =530°R

en and A2 is n = A2.

Using Equation (1) (from Section @#8):
4= |4
1200./A(T; - T,

2 in’) for both inle

The vertical center-to-center distance

Using Equation (2) (from Secti :

H
h = 2
1+[(4,/4,)

1+540/53
h =297t

A1 N er of Louver Panels Required:

184.2 in.”
200 in.’/louver panel

A.2 Required Ventilation:

= .92 louver panel required for both inlet and outlet.

Required ventilation can be provided by one louver panel of 200 in.2 each for inlet and outlet, for a total of 400 in.2 of
ventilation area.

133
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Annex B
(informative)

CALCULATION OF MINIMUM AIR INTRODUCTION RATE TO ACHIEVE
ADEQUATE VENTILATION USING FUGITIVE EMISSIONS

B.1 General

An alternative method of providing adequate ventilation for an enclosed area is to make,a bleggstimate of
fugitive emissions from hydrocarbon-handling equipment within the enclosed area lent diluent
ventilation. This method was adopted by NFPA 30 (2003). Application of this meth calculations,
and one technique is described below. In calculatingghe ventilation rate requij igipated hydrocarbon

Fugitive emission factors for specific hydro i i obtained from emission testing at
specific facilities or existing publicationsgExisti icati i iti carbon Emissions from
‘ d in 1979, and EPA’s
“Protocols for Generating Unit-Specific B : i AP,” 1987 (Document

from Oil and Gas Operatio 5 i il and Gas Production
Operations, 1995. All i
conditions during nog

In the example below, the require
40 ft. H) on an offshore platform c@fitaining groduction equipments

n enclosed area (60 ft. W x 120 ft. L x

1) Select the appropriate tabl shore, o or gas plant) in Section E of APl 4322, Fugitive
Hydrocarbon Emig from Petroleum Pro idl” Opgiations, to determine the total anticipated fugitive
emissions. For @:‘ ic case given ab ab offshore production operations is applicable.

2) Utilize Tala

carbon-handling components, and their anticipated total
that these components be listed in a table.

3) T N ifi ndling hydrocarbons should be obtained by an actual field count for
ings for proposed equipment. Note that components handling gas
be listed separately from those handling other hydrocarbons (primarily crude oil or condensate).

4) In the Yable prepared in Step 3 above, list the total hydrocarbon prediction factors corresponding to the listed
components handling gas.

5) Determine the total anticipated gas emission (pounds/day) for each component by multiplying the number of
components by the applicable prediction factor. This product is the total gas emission anticipated for that
specific type component.

6) Subtotal the total anticipated gas emissions (pounds/day) for all components to obtain the total gas service
emission rate.

135
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7) Repeat Steps 4 through 6 to determine the “Other Service” total anticipated emissions. “Other Service” includes
hydrocarbon liquids.

8) Add the subtotals from Steps 6 and 7 to determine the total anticipated hydrocarbon emissions for the area.
9) Convert the total hydrocarbon emissions from pounds/day to pounds/hour. For the example chosen, assume

that the total anticipated hydrocarbon emissions is 297.26 Ib/day. Dividing by 24, the conversion yields 12.39 Ib/
hour.

10) Calculate the average mole weight of the hydrocarbon emissions. An example follows;

83 % methane (Molecular Weight = 16) 0.83 x 16 = 13.28

13 % ethane (Molecular Weight = 30) 0.13 x 3.90
4 % butane (Molecular Weight = 58) 0. 58 =
u

100 % Total =19.50

To simplify further calculations, the
hydrocarbon emissions mixture.

to 20, a

made utilizing the fact tha
pressure (32°F and

From the Gas Law w
proportionately to the Q

Assuming an ambient temperat
At 88°F and 14.7 psia, 359 ft3 eal ga§jwould occ

(359) (460 + 88)/(46 or 400 ft

12) Determine the to leak rat

_ (EX
G- 60(m

r minute (cfm) using the equation:

(B.1)
whe
G leak rate, cfm
E is the®emission rate, Ib/hour
V is the volume, ft3/Ib-mole

mw is the average mole weight

60 is the minutes/hour
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As an example, if £ = 12.39 Ib/hr and the average mole weight is 20,
G =(12.39 Ib / hr) (400 ft3 / Io-mole)/(60 min/hr) (20)
G =4.13 cfm

13) As per NFPA 69, Explosion Prevention System, the hydrocarbon concentration may be expressed by the
following equation:

C = (GIQ) (1-e-kn) (B.2)
Where:

C =Concentration of hydrocarbon in air, perce xpressed in decimal fi

G =Leak rate, cfm

O =Fresh air introduction rate, cfm Q

n  =Number of air changes

It follows that Q = G/C aft dy conditions, a

As an example, if the_ s assumed . thane is assumed (.05

concentration), ap d to maintai esh air introduction rate

may be deter @
0 =4.13 cfm / ((2Sxdl05)
0 =330cfm

14) Using a safety factor of fo , the l8quired ve

ion rate |;ermned as follows:

ilation for an enclosed area of the size given, above which
d, 1s 1320 cfm.

0 =330cfmx4

0 =1320 cfm, entilation f&ite

bove procedure is adapted from Module Ventilation Rates Quantified, Oil and Gas Journal, W. E. Gale, December

23,1985, p. 41.
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Annex C
(informative)

Development Of Ventilation Criteria

This Annex Provides Information On The Evolution Of The Definition Of “Adequate Ventilation”.

Prior to 1990, NFPA 30 defined “adequate ventilation” as that degree of air movement to i the vapor-air
mixture below 25 % of the LFL of the mixture. The NFPA 30 description required this criterio lished by
ventilating an enclosed area at a rate of at least one cubic foot per minute for each squar i area. This

During its work in the mid-1980s, the RP 500B task i ilation” in the Third
edition of RP 500B. This was meant to bridge igi irement for adequate
ventilation given in NFPA 30 and inadequate i imi i ept embraced the “fugitive

In the RP 500B task group work, defining ilati limited ventilation was
issions from various
emissions anticipated
ing 25 % LFL, after

production equipment/devices, a typica
during normal operations. The

During the technical 0, a proposal was made to
make the requireme n the 1990 edition of NFPA 30
permitted two method e fugitive emissions method, and (2)
sampling the actual vapo ceptable alternative was to provide

ventilation at a rate of not less tha
(2003) Edition of NFPA 30, the d
for the prevention of fire and expl

Ventilation Requirement ing Procedures:
1) Calculations b%cipated fu@itive gmiss . (See Annex F [of NFPA 30] for calculation methods.)
2) i i a vapor co trati er normal operating conditions. The sampling shall be
. 0 I

re foot of solid floor area. In the present
s code, movement of air that is provided

ance of 1. rom each potential vapor source extending to or toward the
e area. The vapor concentration used to determine the required

The current ventilation requirements remain essentially the same as was modified for the 1990 Edition of NFPA 30.

This RP applies the methodology of fugitive emissions that was adopted by the 1990 edition of NFPA 30 and is now
an informative Annex F to NFPA 30. The method recommended by this Recommended Procedure results in a safety
factor of 16 that includes the inherent safety factor of four (since the maximum vapor-air concentration permitted is 25
% of the LFL). In many cases, this permits an area to be classified Division 2 instead of Division 1; however an
enclosed area cannot be designated unclassified if it contains process, storage, transfer, or similar equipment
handling flammable gases or vapors. These areas must carry at least a Division 2 classification.
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The RP 500 task group considers the definitions and methods included in this RP for achieving adequate ventilation
will result in safe, yet efficient, design practices. While the methods included are not all-inclusive, they are based on

successful operating experience.
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Annex D
(informative)

An Alternate Method for Area Classification

D.1 Introduction

D.1.1 This section presents an alternate method for classifying nonenclosed adequately tilaged locations in
petroleum facilities.

D.2 Explanation of “Point Source” Concept

ating the classified
daries created by the
ces combined. Usually the

D.2.1 Developing area classification boundaries usi
area boundaries for all individual potential sourc
individual point sources to develop a composi

enclosed adequately ventilated loca
recognize that as the quantity of potenti3
other factors such as the volatili -

the volatility of the
release rates, the haz

release rate, or for less volatile
volatile material released at a high

velocity releases, normally consi
coupled with moderate winds, ca i i hazard @@ In a similar manner, low velocity releases,
normally considered as releases t normally influenced by weather conditions, and the
hazard radius may be re leased through a fine nozzle at a rate of 5 gallons
per minute ina 3 mp 3 owever, gasoline poured slowly from a container at
a rate of 5 gallons p
vapor release rg

atility are all important factors to consider when developing
racted from Standard IEC 60079-10, provide additional

D.3.1 ammability of various liquids, vapors, and gases is well documented (e.g. NFPA 30, Flammable and
Combustible®iquids Code). The volatility of a material can have a significant impact on area classification. Figure D.1
is a chart used to determine the relative volatility of a material based on fluid process temperature and fluid vapor
pressure. The basic concept for this approach is derived from the Institute of Petroleum Publication IP-15 (1st
edition), Area Classification Code for Petroleum Installations, Appendix B. The data relating to the flammability of
specific materials is based primarily on various NFPA documents.

D.3.2 This process groups all flammabile liquids, vapors, and gases into one of five “Volatility Categories”:

Category G materials include flammable fluids handled or processed as gases or vapors.
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Category 1 materials includes LPGs and light hydrocarbons (butane and lighter) and heavier flammable and
combustible liquids with a vapor pressure above 70 psia at operating temperature. These materials, when released,
almost completely vaporize in a very short period of time. Category 1 materials almost immediately flash to a vapor,
even when they are processed in a liquid form. For example, when liquid propane is released, it immediately flashes
to a vapor. At 90°F and 150 psi, one-third of propane flashes immediately and cool the liquid to —44°F, and the liquid
continues to boil and vaporize as it absorbs heat from the ground. A second example is hot kerosene. Normally,
kerosene at room temperature and low pressures is considered an unclassified material However, when kerosene is
operated at 500°F, the vapor pressure is over 70 psia, and this hot material is considered a Ca ry 1 material.
When it is released to the atmosphere, about 45 % flashes to a vapor, cooling the liquid
remaining liquid “pools” and continue to evaporate at a reduced rate until it cools to ambient. tic type

70 psia or less and all other flammable and combustible Ids with a vapor press psia and 70 psia
at operating temperature. Pentane is an example o s 1A Flammable Li j

2 pentane at 140°F should be released to the iately vaporizes, and the
liquid pools, and eventually all the pentane Category 3 material at room

temperature, but is a Category 2 material @hen o i . It is @l Category 1 material
when operated above 265°F. As a Categ ri e, Isopropyl alcohol
acts similar to the pentane example abo : ainder has a high
evaporation rate.

Category 3 materials are all Cla
than 14.7 psia, and all othg
less than 14.7 psia whg

able Liquids ducingga vapor pressure less
i i cing a vapor pressure
material. An example is

kerosene at 150°F. A |e3 aterial flas i as a moderate evaporation
rate.

Category 4 materials are all Class Il avi als operated flash points. Examples of Category 4
materials include kerosene, lubricati@lf oil, asghalt, and diesel fuel h oom temperature. These materials do
not produce a flammable fuel-air g conditions. When operated at elevated

NOTE  The following Stz i iti i i operties of flammable and combustible liquids, gases,
and volatile solids:

NFPA
NFPA 30
NFPA 497 con > i ifig@fion of Flammable Liquids, Gases, or Vapors and of Hazardous

The notes
60079-10.

.8 provide additional information concerning volatility of sources, as extracted from Standard IEC

D.3.3 To use Figure D.1, the following information is required:
— Material name, or Class
— Material operating temperature

If the material curve is not shown in Figure D.1, the material vapor pressure at operating temperature may also be
required.
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Example 1. To determine the volatility classification of pentane operating at 100°C (212°F), locate the operating
temperature on the horizontal axis of Figure D.1 and move vertically until intersecting the Pentane curve. In this
example, Pentane operating at 100°C (212°F) is a Category 1 material.

Example 2. A Kerosene curve is not shown in Figure D.1. Per NFPA 497, Kerosene is a Class 2 combustible liquid. To
determine the volatility classification of kerosene operating at 200°C (392°F), locate the operating temperature on the
horizontal axis of Figure D-1 and move vertically until intersecting the Class 2 curve. In this example, kerosene
operating at 200°C (392°F) is a Category 2 material.

Example 3. To determine the volatility classification of a material whose curve is not sho essary to
determine the vapor pressure at the operating temperature of the material and to plot thj i D.1. Vapor
pressure vs. temperature curves are available in chemical reference books. V. . temperature

calculators are available on the internet and through ine the volatility
classification of Toluene operating at 50°C (122°F), g temperature and
plot this point on Figure D.1. Using an internet-b ressure of Toluene at
50°C (122°F) is 92.12mmHg (1.8 psia). Plotti [ . rating at 50°C (122°F) is a
Category 3 material.

mmercially available sg,

D.4 Determination of the Haz

After determining the material volatility e classified area can
be determined. The “hazard rag i ispersion rate of the
gases and vapors. Section [3 ‘ i i i quately ventilated
locations. Section D.6 addre i ventilated locations.

D.5.1

The matrix in Figure D.2 provide us as a function of the volatility category

and the mass release rate of the rial. a Catego fluid with a release rate of less than 10 gpm
results in a hazard radius of 3 ft. A 1 fluid w se rate of between 50 and 100 gpm results in a hazard
radius of 50 ft to 100 ft ining the mass relea es detailed knowledge of the source point design.

ign information j es ign, pump suction and discharge pressures, seal
[ 10 sRPUId recognize that both the volatility categories and the
i rt absolute, and one should use good engineering judgment

. : d

not be used for classifying locations when the anticipated
hazard radii presented are based on sources with some misting or
ne should expect the hazard radius to also increase. Conversely,
Id have appreciably smaller hazard radii. The nature or configuration

rd radius is determined from figure D.2, refer to D.5.8 to determine the extent of the classified areas.
D.5.2 Pumps—Located Near or Above Grade

The release rate from process pumps typically is a function of the type of pump, the type of shaft sealing, the physical
size of the pump, and the pump seal chamber pressure (the pressure in the cavity internal to the pump shaft seal,
also referred to as the stuffing box pressure). Most horizontal shaft pumps have a seal chamber pressure near the
pump suction pressure, whereas most vertical pumps have seal chamber pressures near pump discharge pressure.
Although pump seal chamber pressure tends to be the driving force behind a release, the pump seal technology often
creates the restriction that determines the release rate. For some pumps typically used around very hazardous
materials, the seals may be designed with dual sealing chambers, buffer gases, and other detection and alarm
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Hazard Radius |

— Category 1
<4 II—> 5-25 | 25-50 |50-100
Category 2 I\ .

Vapor | 3-5 5-25 | 25-50

Pressure |
< Category 3 I\
3 3-5 5-25
— Category 4 I Mass Release Rate |

Fluid Temperature | Low Medium High
<10 10-50 50-100
gal/min gal/min gal/min
- -

Figure D.2—Volatil

ould not be considere ource of release.
Table D.1 provides guidanc mps. In order to be considered a
“high technology seal”, ould be “Arran or “Arrangement 3” in
accordance with AN -shaft Sea Centrifugal a mps. An API Plan 52 seal

technology such that even

is an example of a F I radius is m Table D.1, refer to D.5.8 to
determine the extent o ified area

D.5.3 Mixtures

Determining the hazard radius fo ntaining nt components of which some are volatile
hydrocarbons is often quite difficu ason for wofold. First, during a release, knowing the extent of

dispersion for a hydrocags

addresses hydrogen C N st concern can be addressed to some extent using
commercially avai . @Bing these programs, one can predict the extent of the Lower

ills and knowledge for one to apply the techniques. The hazard
to mixtures to determine the extent of the classified location. In the

D.5.4 Equipment Containing Medium and Low Pressure Restrictions (Orifices, Drains, etc.)

Table D.2 applies to any type of potential source in a medium or low pressure system that has a restriction orifice or
similar restriction to reduce the rate of release of the source.

After the hazard radius is determined from Table D.2, refer to D.5.8 to determine the extent of the classified areas.
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Table D.2—Determining Hazard Radius for Sources With Restrictions for Heavier-than-air Gases or Vapors

Hazard Radius for Restrictions

Restriction Diameter (inches)
Category 125 25 5 1
1 25 50 100

20rG 10 25 50 00
3 3 5 5 1
D.5.5 Compressors
- se

For reciprocating, centrifugal and axial flow compresgors handling heavier-t r vapors, the
recommended Hazard Radius is 50 ft except:
20 abs) (291 psig#pand sh jameters of 2 in. or less.
reduced to 10& wever, any vents or drains at the

D.5.6 Instrument andd t
a

The radius may be reduced to 25 ft for pressures b,

For diaphragm compressors, the hazard radiu
location must be considered separately.

O
<
«Q

(o]

o

o

Advanced seal technology may allow a red
the hazard radius is determined fr
the classified areas.

Table D.3 applies to at eavier-than- or at a velocity of 500 ft/sec

or less.
Table D.3—Atmospheri s Handling @ han-air Gases or Vapors
ilgfion Rate at Ambient CoNglitio
Hazard Radius
(ft)
10
25
50
After the h 3, refer to D.5.8 to determine the extent of the classified areas.

Flanges nged joints are rarely broke ept, during major maintenance work, and then typically at intervals
of two or ears. If there is any leakage from these joints, it is likely to be small. Depending upon the nature of the
facility, the le f maintenance, and past experience, a nominal hazard radius of 0 to 3 ft from the periphery of the
flange may be assumed for such joints on well-maintained systems provided there are no factors that could increase
leakage (for example—pressure or thermal shocks, including thermal shocks caused by rain, or excessive piping
loads on the flanged joints). For certain flanges that offer a higher probability of leakage, such as those around filter
manways, vessel manways, and heat exchanger heads that require bundle pulling, one should consider increasing
the hazard radius as shown in Table D.4.

After the hazard radius is determined from Table D.4, refer to D.5.8 to determine the extent of the classified areas.

NOTE That area classification does not consider catastrophic or rare failures such as the failure of a gasket due to freezing or
over-pressuring.
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Table D.4—Flanges Containing Heavier-than-air Gases or Vapors With a Higher Probability of Leakage

Fluid Category Hazard Radius (ft)
1 10
2 or Gas 10
3 5

D.5.7 After the hazard radius is determined by the methods given in D.5.1 through D.5.7, re D.3 is used to

determine the extent of the Division 2 boundaries.

ations. Most
. below grade
locations may collect flammable liquids or gases, whic i y buried conduits

D.6 Determining the Hazard Radius
Vapors
The following recommendations and g *sources hangii -air gase d vapors.
D.6.1 Point Source Locate bv
Figure D.4 depicts the reco radius fo t” cee containingllighter-than-air gases or vapors.
D.6.2 Compressqg
h for lighter-than-air releases is

For sources located in inadequa ' extent of the classified location not only is a factor of the
volatility of the gas or va
even more important) n of the degree of
to respond to hydro . The met ed in Annex D is NOT recommended for applications
in enclosed or in ated areas! to” API 500, other sources of information pertaining to the

classification j ntiflated ali®as can be found in the following references:
NFPA 4 ed Practic ClaS8lfication of Class | Hazardous (Classified) Locations in Chemical
Proce, re

IP 15, 1 te of Petroleum, Area Classification Code for Petroleum Installations

Extent of Division 1. Areas that should be classified as Division 1 are negligible for

-air Gases and

For both reciprocating
15 ft.

D.7 Application to Inade

IEC 60079-10, Electrical Apparatus for Explosive Gas Atmospheres, Classification of Hazardous Areas

D.8 Notes
D.8.1 MISTS (IEC 60079-10, Modified)

Mists may form or be present at the same time as flammable vapors. This may affect the way flammable material
disperses and the extent of any hazardous areas. The strict application of area classification for gases and vapors
may not be appropriate because the flammability characteristics of mists are not always predictable. Whilst it can be
difficult to decide upon the type and extent of zones, the criteria applicable to gases and vapors will, in most cases,
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Envelope may be
expanded from curved to
straight line representation
to facilitate documentation
or equipment installation

Source above grade |

(Ef) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)
3 3 3 0 NA 7 15
5 5 5 0 NA 10 15

10 10 10 0 NA 10 2

15 15 15 0 NA 10 2

25 20 20 5 10 20 2

50 25 25 25 25 25 2

100 25 25 25 25 50 2

D1
—>p

Source

H2
[ h 3H2
Solid Platform Above Grade 4 2%
Min Hy L
—>
S
~  Du=Di+D:

| Source above elevated platform |

Figure D.3—Adequately Ventilated Process Area With Heavier-than-air Gas or Vapor Source Located Near or
Above Grade



2nd Ballot Draft, 12/9/08

RECOMMENDED PRACTICE FOR CLASSIFICATION OF LOCATIONS FOR ELECTRICAL INSTALLATIONS AT PETROLEUM FACILITIES
CLASSIFIED AS CLASS |, DIVISION 1 AND DIVISION 2 149

Hz

J

~ @ source R
H2

| Ground or
l‘ > Solid Floor

| Open Air (release lighter than air) |

Hazard
Radius

H1 D: H2
(Ft) (Ft) (Ft)

30 50 30 20
15 25 15 10
10 15 10 10
5 5 5 5
v
Figure D.4—Hazard Ramlius f &ghter-than-alr or Vapors

give a safe result. Howeve I given to danger of ignition of flammable
mists.

ified loca release rate depends itself on

d to the pac eristics of the source of release, for

e
example an open surface, leakj ange,
b) Release velocity. For a given s ease, th age rate increases with the release velocity. In the case of
a product contained wiilain proces ipment, r e yelocity is related to the process pressure and the
geometry of the sg, elease. The size mable gas or vapor is determined by the rate of
flammable vapor vapor flowing from a leak at high velocity will develop
j ting. The extent of the explosive atmosphere will be almost

independenii® i i ocity or if its velocity is destroyed by impingement on a solid
object, it i d extent will depend on wind velocity.

The greater the rele®
other parameters, na

larger the ¢

a) Geometry of the source of rel

c) Co jOrN ith the concentration of flammable vapor or gas in the released

a flammable liquid. This is related principally to the vapor pressure, and the heat of vaporization. If the
vapor pressure is not known, the boiling point and flash point can be used as a guide.

An explosive atmosphere cannot exist if the flash point is above the relevant maximum temperature of the
flammable liquid. The lower the flash point, the greater may be the extent of the zone. If a flammable material is
released in a way that forms a mist (for example by spraying) an explosive atmosphere may be formed below the
flash point of the material for example.

NOTE 1 Flash points of flammable liquids are not precise physical quantities, particularly where mixtures are involved.
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NOTE 2 Some liquids (for example certain halogenated hydrocarbons) do not possess a flash point although they are capable of
producing an explosive gas atmosphere. In these cases, the equilibrium liquid temperature which corresponds to the saturated
concentration at the lower explosive limit should be compared with the relevant maximum liquid temperature.

e) Liquid temperature. The vapor pressure increases with temperature, thus increasing the release rate due to
evaporation.

NOTE The temperature of the liquid after it has been released may be increased, for example, by a hot sufigce or by a high
ambient temperature.
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(informative)

PROCEDURE FOR CLASSIFYING LOCATIONS

Appendix E is intended to provide an outline of the basic procedures required to classify a location. It is not all

E.1 Introduction

The following procedure requires answering i ions. rmati swer to either question in
Paragraph E.2 verifies the likely existence tion. BouWdaries of locations may be
determined by applying the recommendati referring to appropriate figures in
uld be cgmsidered individually in

E.2.1 The need for
questions:

a) Are flammabile liquids, gases,

b) Are combustible liquids at tem
adjacent to the area?

r fro tep 1, the questions in E.3.2 and E.3.3 should be answered to
isiondor Division 2).

a) Is an ignitable atmospheric concentration of gas or vapor likely to exist in the location under normal operating
conditions?

b) Is an ignitable atmospheric concentration of gas or vapor likely to occur in the location frequently because of
maintenance, repairs, or leakage?

c) Would a failure of process, storage, transfer or similar equipment likely cause an electrical system failure that

would create an ignition source (e.g. electrical arcing) simultaneously with the release of ignitable concentrations of
gas or vapor?

151
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d) Is flammabile liquid or gas handled, processed or stored in an inadequately ventilated location?
NOTE  Specific piping and tubing systems described in 6.2.4.1 are excluded from this consideration.

e) For flammabile liquids with heavier-than-air vapors, is ventilation inadequate to ventilate all areas (particularly floor
areas) where flammable vapors might collect?

1) For lighter-than-air gases, are roof or wall openings inadequately arranged to ventilate all
ceiling areas) where gases might collect?

s (particularly

E.3.3 After Division 1 locations have been determined, Division 2 locations usually m
affirmative answer to any one of the following questions:

a) In a system containing flammable liquids or gases jg#én adequately ventilat i e liquid or gas
escape from potential sources (such as atmosph ief valves, or pum ult of an abnormal
condition?

NOTE  Specific piping and tubing systems describ

b) Is the location adjacent to a Division 1 s7?

NOTE In some cases, communicai
adequate positive-pressure ventilati

able gases
of clean air.

be prevented by

c) If positive mechanical ventila ntilating equipment

permit ignitable conce,
¥3. Referepce 4 g 8throughaS pplicable.

E.5 Step 4—Determination@f Gro

E.4 Step 3—Exte

Reference 6.4, 7.1, 7.2, and

Reference 5.5 to determine {

E.6.1 All areas dé€s§ loc@llons should be properly documented. This documentation
should be availg 1 i , inspect, maintain, or operate electrical equipment at the
location. Dg a S m, for all areas that are classified: (1) the Class, (2) the Division,

(3) the or ¢
electric ent in the area.

permissible operating temperature or temperature range for
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Additional information for each potential release source of flammable gas or vapor may also include the following:
— Equipment description and/or number
— Flammable or combustible material

— Operating temperature

— Operating pressure
— Operating flow rate
— Material flash point
— Material ignition temperature
— Material lower and upper flammable limi
— Material vapor pressure
— Material vapor density (where air =

E.6.2 The customary mea
drawing of the location depic

lassify a location. Elevations or sections
ations. The documentation should include

c) other information (i.e., informa
are desirable where different
references, worksheets, drawi
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(informative)

Preferred Symbols for Denoting Class I, Division 1 and Division 2 Hazardous
(Classified) Locations

V 4

Division 1 Division 2

Figure F.1—Preferred Sy olswotin

QQ;’()® Nl

O

Q‘b
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