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Safety Topic Active Shooter
RUN, HIDE, or FIGHT

N\ RUN
\Know your exit path.
\EX|t carefully.
\ASS|st others if you can.
&Maintain 360 degree circle of

\HIDE

\\S|Ience your cell phone.

Take deep breaths and remain as
calm as possible.

//,

S
( awareness at all times. N Close and lock office door, iIf

N\ Be prepared to hide or fight at any . possible.

, time. N\ Hide under desk and remain quiet
N\ Silence your cell phone and try to and calm.

remain calm at all times.

NFIGHT

\S
\\Fight as a group if possible and
overpower the gunman.

-
\\FLnd the nearest weapon.
N\ Fire extinguisher, pepper spray,
etc.

Last resort is to fight.



What will be covered in this course.

- Introduction to area classification terminology and
standards.

- ldentifying electrical equipment that can be used
In different hazardous areas.

- Introduction to PIP ELEHAO1 Specification

- Introduction to PIP ELEHAOL1 Form No. 1
—lammable Combustible.

- Introduction to PIP ELEHAOL1 Form No. 2 Sources
of Release.
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WHAT WE TYPICALLY USE IN THE USA:
API-500, NFPA 70, NFPA 496, NFPA 497

NEC® CEC CENELEC A number of admissible standards
Compulsary Compulsory Compulsory {TEC. CENELEC, NECT, athers)

N
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HISTORY OF STANDARDS

e Originally published in 1955 American Petroleum Institute (APl) Recommended
Practice 500A concerns the classification of locations for electrical installations in
petroleum refineries. It is a very widely used and respected document, though rather
conservative in the application of distances.

e Originally published in 1961 APl Recommended Practice 500B deals with the
classification of areas for electrical installations at drilling rigs and production facilities
on land and on marine platforms. It is a widely used and respected document, very
useful for platform design. It may be ready for some updating and conflicts with API
RP500A and C with regard to aspects of artificial ventilation. It is less conservative
when applying distances than API RP500 A and C.

e Originally published in 1966 APl Recommended Practice 500C outlines the
classification of locations for electrical installations at pipeline transportation
facilities. It is a widely used and respected document, recently updated, and
introduces pressure levels.

e (Current third edition 2012 API-500 it includes the 3 above A,B,C in one document)

N
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HISTORY OF STANDARDS

e National Fire Protection Association (NFPA) 497 concerns the classification of Class |
hazardous locations for electrical installations in chemical plants. Currently
undergoing extensive revision, this standard is to be replaced by NFPA 497A,
Recommended Practice for the Classification of Class | Hazardous (Classified) Location
for the Proper Installation of Electrical Equipment in Chemical Process Areas. NFPA
497 is a very useful document to be used in conjunction with APl Recommended

Practices; however, it appears to be conflicting in several instances.
e NFPA 497 (we are currently at 2017 edition)

e NFPA 497M is a manual for the classification of gases, vapors, and dusts for electrical
equipment in hazardous locations. It is a new document, extremely useful as a
supplement to Underwriters' Laboratories (UL) for determining gas groups.

* |Inthe National Electrical Code NFPA 70, articles 500, 501, tables 514-1, 515-2, and
article 516 are essential for the satisfactory selection of electrical equipment and
installation techniques for classified areas and cover specific details on area
classification for gasoline dispensing and service stations, bulk storage plants, spray
application, and dipping and coating processes.
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HISTORICAL STANDARDS

* NFPA 321 outlines the basic classification of flammable and combustible liquids. It subdivides
flammable and combustible liquids into classes.

* NFPA 325M describes the fire hazard properties of flammable liquids, gases, and volatile solids.
This guide can help determine gas groups not specified in NFPA 497M or elsewhere.

* Originally created in 1966; NFPA 496 deals with purged and pressurized enclosures for electrical
equipment in hazardous locations. (we are currently at 2013 edition)

* Instrument Society of America (ISA) S12.4 covers the same subject. NFPA 496 is currently being
reviewed to cover situations where a source of flammable vapor exists within the purged
enclosure.

* In NFPA 493 intrinsically safe apparatus and associated apparatus for use in Class 1, 2, 3, Division
| hazardous locations are discussed. This standard is currently being reviewed for replacement by

a new document which is intended to be prepared by a UL Technical Group.

* NFPA 30 on flammable and combustible liquids covers the subject of ventilation, handling, and
storage of flammable and combustible liquids.

N
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STANDARDS

- Before going to the step-by-step method for performing electrical area classification, it should be
explained that a classified (hazardous) area is defined by three parameters;

- these being 1) class, 2) group, and 3) division.

For example, an area containing gasoline could be classified Class |, Group D,

\l

Division 1, and these three parameters will define its classification.

\l

- We will go into further detail on these three parameters later in this presentation.

GROUP D

i
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AHJ

The first step in area classification is to establish the relevant codes and standards and the authority
having jurisdiction, and any permit or other licensing-type requirements.

Many of the larger US operating companies now have standards of their own, and these should be
studied as a first step, followed by the other codes and standards dictated by the relevant authority.

At this point, a mention should be made to define the phrase "authority having jurisdiction." The
NFPA defines this as follows. The authority having jurisdiction is the organization, office, or
individual responsible for approving equipment, an installation, or a procedure.

1. THE CLASSIFICATION IS BASED ON API-S00, THE
NATIONAL ELECTRICAL CODE, NFPA 30 AND NRC
CLASSIFICATION OF GASES.

2. EXAMPLES OF POSSIBLE LEAK SOURCES ARE WVALVES,
SEALS, FLANGES AND SCREWED FITTINGS,

3. IN SOME CASES THE CLASSIFIED AREA BOUMDERIES
HAVE BEEN EXTENDED BEYOND STANDARD DISTANCES
TO PROVIDE MORE UNIFORM EQUIPMENT SELECTION,

4. Té-EE DRAWING IS FOR ELECTRICAL CLASSIFICATION

S, AREA CLASSIFICATION IS THIS UNIT OR PART CAN
BE AFFECTED BY ADJACENT UNITS OR PARTS - CHECK
MATCHLINE DRAWINGS. ]

"THESE LINES "ARE NOT CLASSIFIED, THEY CARRY NO. 2 FUEL DIL,
THIS MATERIAL IS A CONDITIONAL GROUP D BECAUSE THE VAPOR
PRESSURE IS LOW (NEC CLASSIFICATION OF GASES), AS THE
TEMPERATURE OF THE MATERIAL IN THESE LINES IS BELOW ITS
FLASH POINT AND IN ACCORDANCE WITH NFPA 30 FLAMMABLE
LIQUID CODE, NO SPECIAL ELECTRICAL EQUIPMENT IS REQUIRED,

CLASSIFICATION IS NOT SHOWN.

N\
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EAC drawings are used for a wide variety of
purposes.

- Area classification drawings are used to help create a hot work map, which is
used as a reference when completing hot work permits.

- Through management support, an extensive training and awareness program,
and adjustments to the hot work permitting process, it is anticipated that
workers will have greater awareness and respect for fire and explosion
hazards associated with flammable fluids at operating facilities.

- This represents a new advance in application of the area classification
methodology to not only protect workers through safe electrical designs, but
also to increase the effectiveness of the hot work permitting process.

Hazardous (Classified) Locations

Confined spaces, toxic chemicals, and radiation exposure are often associated with the
term hazardous location. While each of these may qualify as a hazardous location with the
presence of the right type of material, they are not necessarily hazardous locations as de-
fined by the NEC. A flammable or combustible concentration of a material must be avail-
d:iemurdafﬂrahmhnnmbecmmﬂmd hazalt:lmsmﬂ\hﬂlem{fﬁe?{ﬂ:
Etﬂq&sﬂnﬂdﬂmnyﬂﬁshﬂjﬂ;mm!pmm;,mmmmmm
other devices into a hazardous location unless the devices have been evaluated for use in
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THREE METHODS OF HAZARDOUS AREA
CLASSIFICATION

ANSI Methodology to Hazardous Area Classification

There are two major philosophies used when developing HAC drawings and details per ANSI
standards, and a third approach found in international standards.

The first ANSI approach is The Direct Example Approach.

The direct example approach is the most commonly used method to develop hazardous area
classification plans and details, and is usually the most conservative approach. The diagrams
found in API RP 500, API RP 505 and NFPA 497 are examples of the direct example approach
method. This approach utilizes engineering judgment to determine the extent of the hazardous
area classification. The diagrams and the boundary distances utilized are selected based on the
type of installation, volume and properties of the hazardous gases/vapors.

The second ANSI method, less commonly used, but usually less conservative, is the Point
Source Approach. The point source approach determines the hazardous classified boundaries
for each potential release source of flammable gases/vapors. The hazardous radius associated
with all release sources (point source) are plotted together to develop an overall classified area
for all sources combined. The hazardous radius of each source point is calculated based on
process conditions and the nature of the release. This approach generally requires more
engineering involvement than the direct example approach. The point source method can be
found in Annex D of API RP 500 and API RP 505.

N\
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THREE METHODS OF HAZARDOUS AREA
CLASSIFICATION

- Risk-based Approach To Hazardous Area Classification (International Standards)

- The Risk-based Approach, a third method, was introduced in the 2002 version of the
Model Code of Safe Practice Part 15: Area Classification Code for Installations
Handling Flammable Fluids (EI 15, formerly referred to as IP 15). El 15 is an
internationally accepted publication that covers all three methodologies discussed for
hazardous area classification, including the two ANSI methods mentioned above.

- The risk-based approach is a method that defines the extent of a classified area
based on a predefined acceptable level of risk to personnel. This is done by
establishing a relationship between individual risks and the release frequency level of
flammable material. The approach used to define this relationship is similar to those
used to make technical and business decisions where there are unknown or varying
risk factors.

BURNS\\MEDONNELL. 13




THREE METHODS OF HAZARDOUS AREA
CLASSIFICATION

- EI 15 utilizes three levels of release frequency to determine the likelihood of having a
flammable atmosphere near a potential release source.

- The three levels are based on a predefined acceptable level of risk (typical IEC
projects are based on achieving an overall value of individual risk of less than
0.00001 fatalities per year; however, each end user or site may determine their own).
The specific release frequency level used for an area is based on the exposure of the
most exposed individual to flammable releases combined with the probability of
ignition of those releases.

- Once the release frequency level is known, an equivalent hole size for a release can
be determined. The hole size is then used to determine the release rate based on the
composition of the flammable vapor/gas and its pressure. The hazardous radii are
then determined by charts and/or calculations provided in El 15. The risk-based
approach outlined in EI 15 is applicable to secondary release sources (similar to a
Class | Division 2 area) and electrical equipment only.

N\
BURNS\\MEDONNELL. 14




- The information derived from HAC drawings has traditionally been used to
specify electrical equipment and electrical installations located in hazardous
(classified) locations.

- One reason why operating companies may use HAC drawings for non-
electrical purposes is because NFPA 30, Section 6.5.1 states: “...Precautions
shall be taken to prevent the ignition of flammable vapors by sources such as
the following: where the following includes open flames, radiant heat and hot
surfaces, as well as other possible sources of ignition...”. It is very logical to
assume that if hot electrical equipment can create an ignition, any piece of
equipment will be able to do the same.

N\
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Hazardous locations are required by the NEC to be documented. This document often
shows the source of the material, process parameters (such as temperature, flow, pres-
sure), hazardous location boundaries, and any other pertinent information. Personnel re-

EXp /OSIOI’) e/em en tS sponsible for the design, installation, inspection, operation, and maintenance of electrical

equipment are required to have access to this document.

EXPLOSION TRIANGLE

ENERGY

(Thermal or Electrical)

OXIDIZER FUEL
(Air) (Gas, Vapour or Dust)

N
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Maintenance personnel must be trained to understand the explosive nature of the
material, the type of protection employed, and how equipment maintenance is important
to a safe environment. There are 15 different types of protection recognized by the NEC,
and each prevents ignition of the atmosphere in a different manner. Misunderstanding
the protection technigue, or applying inappropriate maintenance methods, can be
catastrophic.

N.E.C. Article 500 Code Sections

- Article 500 Hazardous Locations —

- Article 501 Class | Locations =

~ Article 502 Class Il Locations =

- Article 503 Class Ill Locations 1'5 e

- Article 504 Intrinsically Safe Systems h'll:"- '.T-f;'f'-_.j;'_-ii-..--.- £

- Article 505 Class 1, Zone 0, 1, and 2 Locations "=
- Article 510 Hazardous Location -Specific
- Article 511 Commercial Garages

- Article 513 Aircraft Hangars

- Article 514 Gasoline Service Stations

- Article 515 Bulk Storage Plants

- Article 516 Paint Spray Application

N
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Troubleshooting equipment in a hazardous location presents a special problem. Most
equipment cannot be opened while energized in the presence of explosive or combustible
material. Most portable troubleshooting instruments are powered by a battery; however,

“battery operated” does not equate to being safe for use in a hazardous location. A spark is
likely to occur when the testing device contacts a conductor, and an explosion is possible

C/ass L Oca tions if an explosive atmosphere exists. Before using any of these devices in a hazardous area, it

should be determined that an explosive atmosphere does not exist.

Classification by Class - N.E.C. Article 500.5 (B)

- An area where
FLAMMABLE GASES or
VAPORS are or may be
present in the air in
sufficient quantities to
produce explosive or
Ignitable mixtures.

N
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Class | Locations (Gases)

- N.E.C. Article 500.5 (B)

- An area where
FLAMMABLE GASES or
VAPORS are or may be
present in the air in
sufficient quantities to
produce explosive or
Ignitable mixtures.

N
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Class | Locations (Gases)

CLASS | INDUSTRIES AND APPLICATIONS
- Natural or liguefied gas storage facilities

- Chemical plants

- Petroleum refineries

- Bulk handling or storage facilities for gasoline
- Dip tanks

- Storage tanks for flammable liquids or gas
- Spraying areas for paints or plastics

- Aircraft fuel servicing areas or hangers

- Well drilling (oil and gas), offshore or on

- Pipeline pumping areas

- Printing machine areas

N
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Class Il Locations (Dust)

- N.E.C. Article 500.5 (C)

- An area where presence of COMBUSTIBLE
DUST presents a fire or explosion hazard.

BURNS \\MEDONNELL.



Class Il Locations (Dust)

CLASS Il INDUSTRIES AND APPLICATIONS

- Grain storage, handling or processing plants

- Coal storage, handling or processing facilities

- Metal grinding or metal powder producing facilities
- Gunpowder or explosive (fireworks) plants

- Sugar, cocoa, spice or starch production or
handling facilities

N
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Class Il Locations (Fibers)

- NEC Article 500.5 (D)

- An area made hazardous
because of the presence of
easily ignitable FIBERS or
FLYINGS, but in which such
fibers or flying's are not likely to
be in suspension in the air in
guantities sufficient to produce
Ignitable mixtures.

N
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Class Il Locations (Fibers)

-~ CLASS Il INDUSTRIES AND APPLICATIONS

- Cotton, textile or flax producing or handling facilities
- Wood cutting, pulverizing or shaping plants

- Clothing manufacturing facilities

BURNS \\MEDONNELL.




Locations

- Division 1
~ Division 2

BURNS \\MEDONNELL.



Division 1 Location

- NEC Articles 500.5(B)(1),
500.5(C)(1) and 500.5(D)(1)

- An area where the HAZARD
EXIST UNDER
NORMALOPERATING
CONDITIONS. This also
Includes locations where the
hazard is caused by frequent
maintenance or repair work or
frequent equipment failure.

N
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Division 1 Location
(good engineering practice)

- Consider that there are 8,760 hours in a year. It is
proposed that a Division | location would be one
that is within the flammable range more than 0.1%
of the time, that is more than 8.76 hrs/yr.

- From a practical viewpoint on this basis, we would
suggest that any area in the flammable range 10
hrs/yr. or more should be classified as Division 1.

N
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Division 2 Location

- NEC Articles 500.5(B)(2) ,
500.5(C)(2), and 500.5(D)(2)

- An area where ignitable gases,
vapors, dust, or fibers are
handled, processed, or used, but
which EXIST ONLY UNDER
ABNORMAL CONDITIONS, such
as containers or closed systems
from which they can only escape
through accidental rupture or
breakdown.

- Note: No electrically conductive
dust are included in Class Il,
Division 2 atmospheres.

N
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Division 2 Location
(good engineering practice)

- A Division 2 location would be one that is within the range more than 0.01%
and up to 0.1 % of the time (0.876 hours to 8.76 hours).

- From a practical viewpoint on this basis, we would suggest that any area in the
flammable range classified as Division 2, would be in the range between 1-10

h I‘S/yl' 235.2 Maintenance Requirements for Hazardous (Classified) Locations.

Equipment and installations in these locations shall be maintained such that the following
criteria are met:

(1} No energized parts are exposed.

Excepiion to (1) Iatrinsically safe and nonincendive circuils.

{2} There are no breaks in conduit systems, fittings, or enclosures from damage, corrosion, or
other causes.

(3} All bonding jumpers are securely fastened and intact.

(4) All fittings, boxes, and enclosures with bolted covers have all bolts installed and bolted
tight.

(5) All threaded conduit are wrenchtight and enclosure covers are tightened in accordance
with the manufacturer’s instructions.

(6) There are no open entries into fittings, boxes, or enclosures that would compromise the
protection characteristics.

{7y All close-up plugs, breathers, seals, and drains are securely in place.

(8) Marking of luminaires (lighting fixtures) for maximum lamp wattage and temperature
rating is legible and not exceeded.

(9) Reguired markings are secure and legible.

N
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Comparison of Div 1 and Div 2 for Gases

T — =— 18 in.
Canopy 18 i|'|.—l-| - |
|
LK Area classification inside
. dispansear enclosure is
gi's’;g;;'_l';ger ? coverad in UL 87.
(=ide view) -
5' Classifying Locations as
Concrete '8 in Division 1 or Division 2
- 20 ft— jl..ll'b =
il - - |3 =
Grade .5 'y 1
PR RIS e b e b “—T"‘.- O PR F i et TS - :
Earth S
2

B Civision 1 [ ] Division 2

Exhibit 514.1 Extent of Class | location around overhead maotor
fuel dispensing units, in accordance with Table 514.3(B)(1).

= |!|.- -

N
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Groups A, B, C, and D (Gases)

NEC Article 500.6(A)
- Groups indicates the DEGREE OF THE HAZARD.

- GROUPS A, B, C and D are classified by chemical
families as shown in NFPA 497M-1986 and 325M-1984.

- The important factor in classifying a gas or vapor by
Group is how much PRESSURE is created during an
explosion. Group A (Acetylene) creates the most
pressure, with Group B (Hydrogen) next.

N
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Groups A, B C, and D (Gases)

-
M ey

Group A Group B Ernup C Group D
Acetylene  Hydrogen Ethylene Fropane

N
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Groups A, B, C, and D (Gases)

Relative speed and maximum pressure of five test
gases: acetylene, hydrogen, ethylene, propane, and methane.
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Groups E, F and G (Dust)

NEC Article 500.6(B)

- Groups indicates the DEGREE OF THE
HAZARD, based on Electrical Resistivity
from Table on right (Source: ANSI/ISA-
S12.10-1988)

- GROUP E -Atmospheres containing
combustible METAL DUST.

- GROUP F -Atmospheres containing
CARBON BLACK, CHARCOAL, COAL, or
COKE DUST.

- GROUP G -Atmospheres containing
AGRICULTURAL and other dusts

BURNS \\MEDONNELL.

Ohm
i
-lu'lﬂ‘

107°

10%

10"

10°%

10%

109

107

107

10

| (BKV)

Type Dust

Cake mix

Cocoa
Powdered sugar
Sugar

Grain dust

Flour

Corn starch

GROUP G

Flour under stress

rCrushed charcoal

| Wet coal

>

Printers ink powder
Muchar

Activated carbon
Charcoal

Wet cole

Wet charcoal

Wet petroleum coke
Wet nuchar

Solid carbon™®

Solid graphite”

__

Aluminum
Magnesiurm

GROUP E—» | -———GROUP F

*These are solids, not dusts.



Summary of Classes and Groups

CLASS I:FLAMMABLE VAPORS & GASSES (Volatile gas or vapor
present in sufficient quantity to produce ignition or explosion).

GROUP A: ACETYLENE
GROUP B: HYDROGEN
GROUP C: ETHYLENE
GROUP D: GASOLINE

CLASS II:COMBUSTIBLE DUSTS (Combustible dusts present in
sufficient quantity to present a fire or explosion hazard).

GROUP E: METAL DUSTS
GROUP F: CARBON DUSTS -COAL
GROUP G: GRAIN DUSTS

CLASS lII:FIBERS & FLYINGS (Easily ignitable fibers or flyings
present but not likely to be suspended in the air).
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Identifying electrical equipment that can be used in different
hazardous areas.

- UL Explosion proof Apparatus Definition NEMA 7
Enclosures.

- Purging/Pressurization Systems.

- Intrinsically Safe Equipment.

N
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UL Explosion proof Apparatus Definition
(NEMA 7 Enclosures) |

- Class I, Division 1

- An enclosure that will
withstand an internal
explosion of gases or
vapors and prevent those
gases or vapors from
Igniting gases or vapors in
the surrounding
atmosphere outside of the
enclosure.
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Explosion proof Equipment -Joints

Cool ascaping
Qasss

Covar with threaded joint
(5 full threads min.)

[rtarnal

prassuns s

Hot flaming
ases

Exhibit 501.1 Cooling of hot gases as they pass through the
threads of a screw-type cover of an explosionproof junction box.

N
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Hat flaming
fazes

Cover with machine-flanged
joint (very small prassura
releaze clearanca)

Internal
prassurs

ool ascaping

gases

Exhibit 501.2 Cooling of hot gases as they pass across a ma-

chine-flanged joint. The clearance between the machined sur-
faces is hep’[ very small.




Explosion proof Equipment -Joints

N
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Exhibit 501.17 A standard toggle switch in an explosionproof
enclosure. (Courtesy of Appleton Electric Co., EGS Electrical
Group)

N
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Figure 91. Inlet Air Heating Piping Running Through Enclosure Left Side Wall

Equipment maintenance in hazardous locations should be performed only by personnel
trained to maintain the special electrical equipment. Workers should be trained to identify
and eliminate ignition sources, such as high surface temperatures, stored electrical energy,
and the buildup of static charges, and to identify the need for spedal tools, equipment, and
tests. These individuals should be familiar with the requirements for the electrical instal-
lation of the equipment and protection technigue employed. For example, they should
understand that joint compound or tape may weaken an explosionproof fitting during an
ignition or may interrupt the required ground path.

N
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NEMA 7 Designs

Falure to properhytighten all hoits and Screw covers
H puts peaple and equipment at risk

- Explosion Containment

- No Electronics

- Low Maintenance

- No Moving Parts

- High-Powered Equipment
- Disadvantages

- No warning mechanism for containment failure

- Danger to Equipment After Explosions

- Possibility of Installation/Maintenance Errors

- Cost of Protection per ft3 Increases With Enclosure Size
- Windows are Limited

- Condensation buildup is common

- Few sizes to choose from

- Cumbersome, Limited Access

- Bulky Designs

- Causes Harmful Heat Build up

- Excessive Weight

N
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Purpose of the Conduit Seals

Pressure Piling

L
Explosion

-~

Flame Front

Maintenance personnel should be trained to look for cracked viewing windows, miss-
ing fasteners, and damaged threads that may affect the integrity of the protection system.
All bolts, screws, fittings, and covers must be properly installed. Every missing or damaged
fastener must be replaced with those specified by the manufacturer to provide sufficient
strength to withstand an internal ignition.

N
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Conduit Seal Fittings

Required within 18 inches of an enclosure
containing arcing or high temperature
device. (Class |, Division 1 & 2 locations)

Required in Class I, Division 1 locations
where 2 inch or larger conduit enters
enclosures that house terminals, splices,
or taps.

Required at Class | boundary where
conduit leaves the hazardous area.

U.L. requires that sealing compound and
sealing fitting be of the same
manufacturer.

Depth of sealing compound should be
equal to trade size of conduit, having
minimum thickness of 5/8 in.

N
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Conduit Seal Fittings

Expanded fill
conduit seal fittings
can be used with a
conduit system
allowing up to 40%
conduit fill.
Standard conduit

seal fittings are
limited to 25% fill.

Al f 2 B
i - | B
| 5 1
.
N
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Exhibit 501.9 A sealing fitting placed in a run of conduit to
minimize the passage of gases from one portion of the electrical
installation to another. (Courtesy of Appleton Electric Co., EGS
Electrical Group)

S
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= 3G in. max.

+— {18 in. max, ————=

| " I
1-—"._"—-

= 18 in.

Explozionproot Explosionproof
anclosure i anclosure
recuiring Seal requiring
zealing saaling

Explozionproof
anclosura
racuiring
sealing

N
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6F EYSR Retrofit Sealing Fittin Cl.1, Div. 2, Groups G, D
g !I CI. I, Div. 2, Groups E, F, G

Explosionproof

Chico Sealing Compound Dust-Ignitionproof
and Fiber see pages 155-156 gnitong
Applications: Standard Finishes: Size Ranges:
EYSR retrofit sealing fitings ars installed: = Feraloy iron alloy - electrogalvanized and =
= In rigid metal conduit systems in Class I, aluminum acrylic paint
Division 2 hazardous locations = Steel - electrogalvanized
= To replace installed Eaton’s Crouse- = (Gasket — natural

Hinds type EYS or EYD sealing fittings

= Without disassembly of the conduit
System

= |n verticzl or horizontal positions, indoors
aor outdoors

= To restrict the passage of gases, vapors,
or flames from one portion of the
elactrical systam to anothar at
atmosphenc pressures and normal
ambient temparaturas

= To limit explosions to the sealed-off
enclosure

= To limit precomprassion or "pressure
piling" in the conduit system

= To prevent accumulation of water in the
conduit system when installed with an
ECDM5 drain

Features:

= Seal may be installed in the existing
conduit run without disassembly of tha
conduit system saving tima and labor

= Owarall length and spacing reguirements
do not exceed thosa of standard EYS
seals; permits close nesting of seals

= Fipa plugs permit the installation of a
standard ECD15 drain fitting {order H i
separately) for use in vertical conduit Orderlng Information
runs o drain any water that might

Approximate Internal Approximate Amount

accumulate in the conduit system Volume in (oz.) of Fiber
» Stoel set screws provide gzunding . Cubic Inches” per Hub )
continuity Hub Size Cat. # Vert. Horiz. Vert. Horiz.
= Suitabla for vertical and horizontal i Eysh2 3% 5% Y Ve
installations for indoor and outdoor 1 EYSR3 4 9% % 'F'*
applications 1'% EYSR4 7 134 Ya (A
- o . . 1'% EYSR5 124 24 ¥a 1
= Awvailable in %" to 4" NPT sizes 3 EYSRE 254, 101, i 2
Certifications and 2k Event - o 1 3
Compliances: av, EYSRO 147 210 A 9
. NEC: 4 EYSR10 188 252 4, 9
c|3‘§5 I, Division 2, GI‘OLIpS C.D *Use the appeocimats imemal volume in cubic inches. to defemine how much Chico A ssaling compound is reguinsd.
Class I, Division 2, Groups E, F, G Dimensions
= UL Standard: 1203 In Inches:
= CEC:
Class |, Division 1, Groups C, D = e
Class Il Division 1, Groups E F. G f SO n& /\
= CSA Standard: C22.2 No. 30 I/ \ \W4 )

EYER sealing fitings are approved for uss in hazardous
locations when Chico® A sealing compound and
Chica Xﬁgs'h’n.r: uedmnuknhengul.

Standard Materials:

« Body — Faraloy® iron alloy I A
. gipﬂkp‘“% bolts and sat scraws — steel cat # A B c cat # A B c
- Gasket - naoprens EYSRZ e 2% A EYSAT % 5 Th
EYSR3 % ¥ EYSRE 8Y; 5% 4%
oo EYSR4 5 3 3 EYSRO 99 BYe 4%
EYSRS5 Bt ¥ 3 EYSR10 o 6% 5%
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Exhibit 501.8 A Class |, Divi- E? Monhazardous location area I
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axplosionpro g8, | X
-:~:<| l.?l ch!' I:l?f.fljﬂfr,l“.l, ) c?n.d . a Clazs | location Q_“1_‘:;’;’,| Y
equipment for power and lights g -
are used. ®
" Light fixture X
; Lockakle-type
. disconnect and motor

o | M b, .
o= L controller located in
3 s nonhazardous area

switch and

Combination Pushbution ? \ n:r

. starter St?:t;”” -y
|7 Motor :
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z T 1l >t
.‘-r % -l'P.
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% | Unclassified area _/

=z12in. —————a |z 121in.

Exhibit 511.1 Seals not required for conduits that pass unbroken
through the Class | location.
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Exhibit 501.18 Terminal housing of a motor listed for use in
specific hazardous locations. Note integral sealing of the motor.
(Courtesy of General Electric Co.)
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Exhibit 501.19 View showing intermal fan of motor in Exhibit
501.18. (Courtesy of General Electric Co.)
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Exhibit 501.10 An explosionproof sealing fitting for Type MC-
HL cable. (Courtesy of Cooper Crouse-Hinds)
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Exhibit 501.22 A receptacle and attachment plug of the explo-
sionprootf type with an interlocking switch. The switch must be

in the off position before the attachment plug can be removed.

(Courtesy of Appleton Electric Co,, EGS Electrical Group)

Exhibit 501.24 An audible signaling device for use in hazardous
(classified) locations. (Courtesy of Cooper Crouse-Hinds)
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UL Temperature Test
Class |, Division 1 Lighting

* Class |, Division 1 - Explosionproof Fixtures

* TEMPERATURE TEST: The "T" number is established for the maximum
SURFACE fixture temperature in a 40°C and elevated ambients.

* DESIGN: Explosionproof, the maximum may not exceed the Ignition
Temperature of the hazardous atmosphere.

* U.L./NEC Explosionproof Design/v

* Exterior "T" number rating,
Class & Groups shown on label.

* Maximum Exterior Fixture Temperatur’é’

N
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Hazardous Lighting -T Rating

Degree C Degree F ID#
450 842 T1
300 572 T2
280 536 T2A A lighting fixture (or
260 500 T2B any heat producing
230 446 T2c device) for a specific
215 419 12D hazardous location
200 392 T3 T -
180 156 T3A must have a 'T" rating
165 329 T3B that does not exceed
160 320 T3C the AIT (Autoignition
135 275 T4 Temperature) of the
120 248 T4A materials present in
1oe 212 T the air at that location
85 185 T6
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Exhibit 502.5 A typical luminaire for use in Class Il, Division 1
locations. (Courtesy of Cooper Crouse-Hinds)
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Exhibit 501.20 A typical lighting fixture for use in Class |, Group
C and D locations. (Courtesy of Appleton Electric Co., EGS Elec-
trical Group)
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OPEN AIR AUTOIGNITION TESTS UNDER NORMAL WIND

AND CONVECTION CURRENT
(Extracted from API RP 2216) [1]

Published

Ignition Hot Surface

Hydrocarbon Temperatures 'I_'emperatl_lr_e
) Without Ignition

(Approximate Oceurrin
at Time of Test) 9

Gasoline 280— | 540 - 540 - 1000 -
425 800 725 1335
Turbine Oil 370 700 650 2120
Light 120

Naphtha 330 625 650 0
105

Ethyl Ether 160 320 565 0

N\
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TYPICAL NON-ELECTRICAL PROCESS TEMPERATURES

Equipment Type

N
BURNS\\MSDONNELL_

150 psig Steam Line
300 psig Steam Line
600 psig Steam Line

1,200 psig Steam Line

Crude Atmospheric
Tower

Crude Unit Vacuum
Tower

Delayed Coke Drum
Gasoline Hydrotreater
Catalytic Reformer

IN A REFINERY
Hot Surface
Temperature Range
(Note 1)

°C °F

186 366

227 440
316-371 600-700
371-427 700-800
343-399 650-750
399-441 750-825
427-510 800-950

343 650
454-549 850-1020

62




- It is also worth noting that the hot surfaces considered above have no flames
or sparks associated with them. They are simply surfaces of process
equipment and piping at temperatures above ambient.

- Hot surfaces are generally covered with insulation for heat conservation
purposes, but not always.

- Exceptions include:

1. Insulation for personnel protection

2. Removable Insulation

3. Damaged insulation or insulation in disrepair.

- All of the above are examples of hot surfaces which, either intentionally or by
disrepair, are exposed. These examples are typical of hydrocarbon processing
facilities throughout the globe. The application of insulation is also never
assumed to provide an effective barrier to prevent or inhibit hot surface ignition.
Even properly applied insulation is not designed to provide a vapor barrier
between the hot surface and the ambient environment. Further, insulation can
trap leaked hydrocarbons against a hot surface, potentially increasing the
likelihood of hot surface ignition.

N\
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AUTOIGNITION TEMPERATURES
VS. HOT SURFACE IGNITION TEMPERATURES

- AIT is a parameter for a material which can be tested with good repeatability under properly controlled
laboratory conditions. However, AIT does not translate well to a plant environment, and as
demonstrated in APl RP 2216, is not a reliable predictor of the surface temperature expected to
initiate combustion.

- HSITs can be measured in a laboratory setting, but a plant environment is far more complex, involving
numerous uncontrolled parameters making it extremely difficult, if not impossible, to derive a
mathematical formula to reliably predict HSITs.

- T-Codes have been used successfully for electrical equipment in development of the HAC and this
current practice should be retained rather than attempt a method which utilizes HSITs.

- Assigning T-Codes to all equipment within the process unit (such as ISO 80079 appears to propose)
IS one way to address all hot surfaces. However, this approach may prove impractical and very costly.

- A collaborative, risk-based approach such as PHA and LOPA can adequately identify, document and
assure corrective action to mitigate potential hazards associated with hot surfaces of non-electrical
process equipment, thereby eliminating the need to assign T-Codes to non-electrical equipment with
hot surface temperatures.

- Area classification studies and subsequent plans should be completed by HSE or process engineers,
and not just electrical engineers.

N\
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- API RP 500 defines AIT as “The minimum temperature required, at normal
atmospheric pressure, to initiate or cause self-sustained combustion
(independent of any externally heated element).”

- NFPA 497 defines AIT as “The minimum temperature required to initiate or
cause self-sustained combustion of a solid, liquid, or gas independently of the
heating or heated element.”

- When developing HAC drawings, the traditional thought is that any electrical
equipment in the area which has a surface temperature that exceeds the AIT of
the gas or vapor that may be present (either normally or due to an upset
condition) may cause self-sustained combustion of the gas or vapor.

- This is reinforced by the NEC because NEC 500.8(D)(1) does not allow
electrical equipment in Class | areas to have any exposed surface temperature
that exceeds the marked temperature rating in NEC 500.8(C) [3].
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OPTIONAL PRESSURE

RELIEF CEVICE Z g
; -

PRESSURE SGPTIOMAL
INDIEZATOR ALARR

OR
POWER
FROTECTWE PRESSURE PROTECTED CUT-0FF
GALS SURPLY  REGLLATOR ENCLOSURE SWITCH

CPTIOMAL PRESSLURE PRESSURE

PRESSLUBE RELIEF DEVICE IMCAC AT O
REGULATCR
HMEEDLE
VALVE
-

CFTICMAL
ALARM
OR
POWER
FROTECTIVE BALL FROTECTED CUT-OFF
GAS SUPPLY WALVE EMCLIOEURE SWITCH

These presswization system diagrams represemnt the basic
designs of modern pneumatic systems.
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|. Type X pressunzing reduces the classification within
a protected enclosure from Division 1 or Zone 1 to
unclassified

2. Type Y pressurizing reduces the classification within a
protected enclosure from Division | to Division 2 or
from Zone | to Zone 2

3. Type £ pressurizing reduces the classification within
a protected enclosure from Division 2 or Zone 2 to
unclassified

BURNS \\MEDONNELL.




OPTIOMAL PRESSURE
RELIEF DEVICE

REFERENCE TO

ALARM. INDICATOR
QR CUT-OFF SWITCH

SUPPLY FROM
ENCLOSURE
PRESSURIZING PROTECTED

SYSTEM ENCLOSURE
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CPTIONAL PRESSURE
RELIEF DEVICE

REFEREMCE TO

ALARM, INDICATOR
OR CUT-OFF SWITCH

PROTECTED
SUPPLY FROM ENCLOSURE
ENCLOSURE
PRESSURIZING

SYSTEM INTERCONNECTING

PIPE OR WIREWAY

http://www.bebcoeps.com/pdf/purge_tech_review.pdf
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Purge Designs

Advantages

- Reduces Heat Build up

- Inhibits Metal Corrosion

- Low Maintenance

- Increases Equipment Longevity

- No Special Enclosures Required

- Allows Fast Access to Equipment

- Reduces Moisture & Dust Build up

- Reduces Classification Within the Enclosure
- Continuous System Status Indication

- Protects Enclosures up to 450 ft3

- Allows use of any Enclosure Shape

- Cost of Protection per ft3 Decreases With Enclosure Size
- No immediate danger if system failure occurs
- Disadvantages

- Contains Moving Parts

- Requires Instrument Air Supply

- Some Systems Require Electronics

- Hot Permits Required

N
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Exhibit 504.1 A typical intrinsic safety barrier that limits the en-

ergy available to the hazardous location. (Courtesy of Cooper
Crouse-Hinds)

BURNS \\MEDONNELL.



II':1 H1 'HE
e LAY A A——e 3

Intrinsically
safe side

Monhazardous
location side

2e s

£y £y

Exhibit 504.2 Fused zener diode barrier,
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Intrinsically Safe Circuits

- Advantages

- The Only Protection Allowed for Zone O

- Eliminates Possibility of Explosion

- No Hot Permits

- Low Maintenance

- No Special Cables

- ldeal for Low-Power Devices

- Limits Energy to the Device

- Disadvantages

- Requires Documentation of I.S. Circuits and Installation
- Can be Used Only With Low-Power Devices

N
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J Classification of cailing ;
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Raof Commercial garage (ventilatad)

"
.l.' 'l4 .-"-- !
o g .
1 Mo repair of lightar- /! B 5
than-air gaseous fual i .
At least vehicles ooccurs II..-" B g
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changes =—— ! 1
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-— repair arsa .
‘;}r;?/ﬂ % Unclassified location '
- | above floor | !
e - : 1
Floor
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Vant Fill pipea

5-ft radius

3-ft radius 5-ft radius

18in.

: 3
I
T W A Aoen BB A Ry D BT o e oo EWT =Ap P R,
«— 10-ft radius 4)-1

Belowgrade location such as sump

B Division 1 [ ] Division 2

Matarial: Flammable Liquid

Exhibit 515.5 Drum filling station, outdoors or indoors, with ade-
quate ventilation.
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Article 500 — Hazardous (Classified) Locations, Classes |, II, and IIl, Divisions 1 and 2 500.6

Commentary Table 5.1 Selected Chemicals

Class | Flash Vapor  Vapor  Class |
Division Point  AIT Density Pressuret  Zone  MIE  MIC MESG
Chemical CASNo. Group Typer (*C) (C) %LFL %UFL (Air=1) (mmHg) Group= (mJ) Ratio (mm)
Acetaldehyde 75070 (¢ | -38 175 40 600 15 8749 A 037 098 082
Acetic Acid 64197  [F | 43 464 40 190 21 156 A 267 1.76
Acefic Acid-tert-Butyl 540885 D | 1.7 98 40 406
Ester
Acetic Anhydride 108247 D | 54 36 27 103 35 49
Motes: T
Type is used to designate if the material is a gas, flammable liquid, or combustible liquid. (See 4.2.6 and
4.2.7)

tVapor pressure reflected in units of mm Hg at 25°C (77°F) unless stated otherwise.

Class |, Zone Groups are basaed on 1996 |EC TR3 60079-20, Elkectrical apparatus for explosive gas
atmospheres — Part 20: Data for flammable gases and vapors, relating to the use of electrical apparatus,
which contains additional data on MESG and group classifications.

IMaterial has been classified by test.

N
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VAPOR barriers may be used to separate nonhazardous locations from
classified hazardous locations. The concept is based on using an air-tight
physical barrier to prevent the migration of flammable gases or vapors from a
classified location to an unclassified location.

- The use of this concept often raises the questions “What design specifications
and performance criteria are appropriate for a vapor tight barrier installation?”
and

- “How should the installation be constructed and tested for safety and integrity?”

- These issues are not fully addressed in the relevant hazardous area
classification standards and recommended practices. It is left up to the user to
employ engineering judgment to determine the appropriate design criteria for
installation and to decide the appropriate tests for the application.

N\
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Unclassified
Location

Vapor-tight Wall

Classified
Location

Confrol Panel

Zone 1
Division 1

Zone 2
Division 2

Fig. 1. Vaportight wall application.
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Source

Area classified due
to source outside

\ %.“""ﬁ"* enclosed area
NEERKES

’0‘0‘3 *'*-t’d" ' Enclosed
\ S5 ’0’ area

7%
o
XK

0%
AXLR
‘ >

Vaportight
barriers

W Division 1 M Division 2

Fig. 2. Excerpt from API RP 500—Enclosed area adjacent.
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The formal definition for a vapor tight barrier as defined in the 2012 version of API
RP 500 is as follows: “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 flammable (explosive)
limit, LFL (LEL).”

The definition is performance based; meaning that instead of providing specific
construction techniques or materials the definition describes the intent of the vapor
tight barrier which is to limit migration of the air from the classified area to the
nonhazardous area and prevent accumulations of vapor-air or gas—air mixtures
above 25% lower flammable limit (LFL).

The 25% LFL criteria for defining an unclassified area is used in clause 5.4.1(4) of

NFPA 497 and is intended to provide a safety factor when dealing with flammable
materials with respect to hazardous locations.

BURNS\\MEDONNELL. 83




Fig. 12. 'Walls showing joints with caulking.

Pipe wall penetration sealed.
VIII. CARE AND MAINTENANCE OF VAPORTIGHT BARRIERS

The care and maintenance of the vapor barrier over the life
of the facility is critical for the safety of the installation. Im-
proper penetration of the barrier, deterioration of the barrier
from weather-related elements, and operational procedures can
compromise the integrity of a vaportight barrier. Following are
the some guidelines to help in maintaining the integrity of a
vapor barner.




N
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WII. PERFORMANCE TESTING OF WAPORTIGHT BARRIERS

The decision to performance test a vaportight barmier should
be based on the adjacent zone or division classification to the
nonhazardous area, the potential for any pressure differences
between a classified and a nonhazardous location, and 1f the
nonhazardous area is surrounded by a classification similar to

Fig 10.

A, Visuwal Inspections

In all the cases, a visual inspection should be performed. This
consists of wvisually inspecting seams and joints during con-
struction of a vapor barrier to ensure full coverage of adhesive
sealants and verifying that there are no breaks or gaps. Particular
attention should be given to the wall/floor joints.

In situations where a nonhazardous location is segregated
from Zone 2/Division 2 classified location with both locations at
ambient pressures, a visual inspection is required. This 1s based
on the premise that a flammable atmosphere 1s “unlikely to exist
and will exist for a short time only™ in the Zone 2/Division 2
location and the probability of flammable gas/vapors migrating
across a vapor barrier at atmospheric pressure conditions is very
low.

B, Smoke Test

In situations where a Zone 1 or Division 1 location is operating
at a higher pressure differential to a nonharzardous location,
smoke or fog can be used to identify leaks in a vapor barrier.
Commercially available foggers emitting a noncontaminating
vapor consisting of distilled or deionized water droplets allow
for easy wvisual identification of leak points. Other methods use
COs or other tracer gas in conjunction with a hand-held gas
detector to locate leaks.

C. Air tightness Test

In situations where a designated nonhazardous building is
completely surrounded by a classified area, an air tightness test
commonly wsed to test building envelopes in accordance with
the relevant building codes may be appropriate. The test pro-
cedures are outlined in ASTM E779-10 [10] and CAN/CGSB-
14910 [11]. The tests are usually performed using door mounted
fans and will determine if a building envelop can maintain
the 75 Pa pressure envelope consistent with the building code

specifications.
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Fig. 11.  Area classification drawing for a meter skid.
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D)l 12

Process Industry Practices
Electrical

PIP ELEHAO1
Engineering Guide for Determining
Electrical Area Classification

N\
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1. Selection of Project Specific Reference Material
(in our case it is the PIP ELEHAO1

2. Data Requirements ( conduct a site survey
determine If the area is hazardous)

3. Material and Properties (fill in PIP ELEHAO1
Form 1.

2. Release Sources (fill in PIP ELEHAOL1 Form 2)

5. Create a Classification Document (a drawing
showing the different areas and their hazardous
classifications).

N
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Table | lists the suggested industry standards for assessing area classtfication:

Method of Classification
Type of Installation® | Class |, Division Class |, Zone Class I, Division
Al I34-TR1224.01 NFPA 499
Peiroleum Faciliies APIRP 500 APIRP 505 NFPA 499
(including Refineries)
Ehemiﬁal Process NFRA 437" NFPA 437+ NFPA 499
eas

N
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Introduction to PIP ELEHAOQOL1 Form No. 1 Flammable
Combustible.

FORANO. 1
FLAAMBABLE ' COMEBEUSTIELE MATERIATLS
PLANT ] FROJECT # FEREPAEED EY DATE
Proces: Unit or Building No.
Applicable for Clazs I Only Class IT Applicable for Class T or Class IT
Ouly
Alaterial
AtEra Vapor Flaszh Lower Particle Iznition Class | Group NEC
Diensity Paoint Flammahble Denvity Temp. T-Code
(Air=l1) Limit (Mote 1)
(LFL)
*C (*F) vol. %o kg'm® (Ib/fthy | *C (°F)
| : | | | | | |
Notes:

1. Qudte the number of list in region specific matenals st
2. 3=Gas; L=liquid; LG=Liquefied Gas; 5=5clid
3. N=Natural; A=Artificial

Source of Release Flammaile Material Ventilation Hazardous Ares
Operating ]
State Type Div. Extent Meters or
. , Reference Temperature = Adequate | . Fest Other
Mo, | Description Location {Note 1) and Pressure (Mote 21:|‘ (Mote 3) YNy Div. 1or2 Reference Informason Remarks
p—— GLLGIS A - A
C(*F) kPa Vertical Haorizontal
Control
18 Tank Vent Bldg Marth 19 Amb Amb L M by 2 25 50 AP RPS009.2.1.1
Wall
20 | Tank Vent Unit 12 10 amb | Amb L N ¥ 2 25 50 AP RPS000.2.1.1
Unit 12 \ . When temperature
21 Tank Vent West 20 Amb Amb L M i 182 5&10 5510 APl RPS005.2.3.3 - s 100F




213 flammable liquid (class IA, IB, and IC):

a liguid having a flash point below 100°F (37.8°C) and having a Reid vapor pressure not exceeding 40
pounds per square inch absolute (2068.6 mm Hg or 276 kilopascals) at 100°F (37.8°C). Flammable (Class
) liquids are subdivided into Classes IA, IB, and IC. (Reference NFPA No. 30). Aliguid-capable-of-

LT OUT - ol |, TES L »

FORM NO. 2
SOURCES OF RELEASE

PLANT PROJECT # PREPARED BY

Process Unit or Building No.

Classification Method: O Zone [ Division Extent Dimensions: COm [ ft
1 2 | 3 4 5 ] 5 | g8 9 |
Sowrce of release Flammable material Wentilation
Mo Description Location Grade Eeference Operating State Tvp Degree Availabality Duavw. or
of = temperature and 3* e M Lone
release pressure + Twvpe
o 0-1-2 |
“C (°F) kPa

2.6.1 continuous grade of release:
a release which is continuous or is expected to occur for long periods.

2.6.2 primary grade of release:
a release which can be expected to occur periodically or occasionally during normal operation.

2.6.3 secondary grade of release:
a release which is not expected to occur in normal operation and if it does occur, is likely to do so only
infrequently and for short periods.
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Ll

JRED BY DATE

9 | 10| 11 | 12 13
Hazardous area
D, or Div. or Zone extent Eeference Any other relevant
Lone m or fi information and remasks
Type
0-1-2
Wertical Horizontal
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4.1 Selection of Project-Specific Reference Materials
See Figure 1 —Item 1. “Assemble Data References and Government Regulations.™

The first step in performing an area classification is to determine whether zones or
divisions will be used and the selection of the appropriate reference standards for the
project. “New Area Classification Guidelines.” JEEE Industry Applications Society
Magazine, provides additional background on the development of API RP 500 and
API RP 505 and the criteria for the selection of either the division or the zone method
of classification.

Comment. The NEC prohibits the overlap of the two classification methods ina
facility. For existing facilities that were classified using the division
method. there is liftle incentive for reclassifying unless major
revisions are planned. For new facilities or stand-alone unifs in
which there is no overlap, the use of the zone method recognizes
additional methods of protection.

Table 1 lists the suggested industry standards for assessing area classification:

Method of Classification

Type of Installation® Class I, Division Class I, Zone Class Il, Division
All ISA-TR12.24.04 NFPA 439
Petroleum Facilities APl RP 500 AP RFP 505 NFFA 4395
(including Refineries)
Chemi;.al Process NFEA 497 NFEA 497 NFPA 439
reas

Table 1 — Suggested Industry Standards for Assessing Area Classification

*  In addition, the classification of laboratories using chemicals may fall imder
the guidance of NFPA 45,

** For large, high-pressure plants, the API recommendations are more suitable
{refar to NFPA 497-1997, Para. 3-6.4).
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4.2 Data Requirements
See Figure 1 —Item 2. “List All Matenial Properties Class I. I1. and ITI Matenals.™

The next task in the work process 1s to obfain pertinent information e g . process
descriptions, process flow diagrams (PFDs), material balance sheets (MBSs). piping
and mstrumentation diagrams (P&IDs), Matenal Safety Data Sheets (MSDSs),
equipment lists. and an up-to-date plot plan for all locations to be considered for area
classification. The plot plan should indicate the location of major process equipment,
roads, and all below-grade locations.

Any exasting electnical area classification drawings and supporting documentation
should be obtained. Review the areas adjacent to the project to determine possible

sources of leaks that could tmpact the area classification within the “scope of work
area.” An actual walk-through of the area is highly recommended.
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4.3  Materials and Properties

See Figure 1 —Item 2. “List all Material Properties Class L II. and ITT Materials™ and
Ttem 3. “Deternune Class and Group.”™

Using process data, list all Class I and Class II flammable/combustible materials for
the area under study on Form No. 1. For Class I materials, fill in the matenial
properties, such as flash point, igmtion temperature, T-Codes, lower flammable ot
(LFL). and vapor density. For Class II materials, fill in the material properties, such
as lavered or cloud ignition temperature and particle density. When there are
variations in the properties of flammable materials. note the reference source on the
form.

NFPA 497-1997 Appendix B, provides one example for dealing with mixtures of
matenals. For gas muxtures contaimng hyvdrogen sulfide, reference AP RP 500 or
API RP 505, as appropriate.

Using the appropriate references and standards, determine and enfer the class and
group of the materials on Form No. 1.

N\
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Release Sources
See Figure 1 —Item 4. “Locate All Hazardous Material Release Sources.”™

Review all potential flammable and combustible material release sources. On the
PED, P&ID, and/or plot plan, mark those sources that the team agrees need to be
considered for area classification purposes. The API and NFPA standards provide a
limited amount of gnidance on the selection of appropriate “sources”™ for the purpose
of area classification. However, as noted in “Volatility and Mists — Electrical Area
Classification’s Important Variables,” IEEE Industry Applications Society
Transactions, “Within the petrochemical industry there is significant controversy and
disagreement on what should and should not be considered a source of release when
developing area classification recommendations—probably more than on any other
aspect of the task.”

While APl RP 500 and NFFPA 497 do not provide quantitative gunidance on the
idenfification of potential sources, API RP 505 provides additional suidance on the
relationship between the grade of release and the zone classification in Section 6.5.8

and Table 2. Table 2 indicates that a continuous grade of release has a flammable
muxiure present 1,000 or more hours per vear, a primary release has a flammable
muxture present between 10 hours and 1.000 hours per vear, and a secondary release
has a flammable mixture present less than 10 hours per year. API RP 505 goes on to
mdicate that while “there are no firm relationships relating the time that flammable
mixture occurs in zones, many use the mile-of-thumb shown i Table 3. Table 3 1n
API RP 505 shows the typical relationship between zone classification and the
presence of flammable matenal and indicates Zone 0 as having flammable mixtures
present 1,000 hours or more per vear (= 10%), Zone 1 as having flammable nuxtures
present 10 hours to 1,000 hours per yvear (0.1% to 10%), Zone 2 as having flammable
muxiures present 1 hour o 10 hours per vear (0.01% to 0.1%). and unclassified as
having flammmable mixtures present less than 1 hour per year (0.01%).

With today’s environmental regulations and restrictions and the impact that it has had
on process equipment design. critenia used i the past for selecting potential sources
may need to be reviewed and vpdated for each facility. Additional factors such as
maintenance practices, monitoring, response facilities, and past expenence with
similar process facilifies may influence the selection of potential release sources.
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5. Class | Materials

Potenfial Class I release sources are discussed in AP RP 500, Appendix D and APIRP 503,
Appendix D. Other documents and company practices may also be applicable.

Review the PFD and P&ID documents and identify possible flammable and combustible
material release sources. Mark those sources that need to be considered for area classification
purposes on the appropriate physical plan drawings and tabulate them on Form No. 2.

From the information on Form No. 2 and the reference codes and standards. determine and
imndicate the extent of the divisions (or zones, as applicable) on the appropriate phvsical plan
drawings.

Comment. Mimmizing the extent of the classified area may lower the inifial electrical
equipment and installation costs, but certainly safety should not be reduced.
Howewver, it 15 prudent to evaluate the grouping of overlapping or near-by areas
mio a single. readily defined classified area. It may be cost-effective to lump
multiple-point sources within close proxinuty into one classified area if conduit
versus cable 1s used to reduce the number of sealing fittings required af area
classification boundary crossings. Also, the area classification of future project
additions and modifications in adjacent areas nught require the upgrade of the
electrical equupment and installations. It may also be prudent to extend the
classified area to coincide with other easily identified boundaries or equipment.
For example, it may clanfy the extent of the classified area for a particular
facility by extending the area to the edge of unit paving or adjacent roadway
boundaries.
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Beview the plan drawings and deternuine if physical items such as barriers, dikes, sumps, and
elevation changes may influence the extent of the division or zone.

Befer to Section 7 of this Practice for methods of reducing area classification.

Appendix 1 of this Practice provides a process for evaluating individoal point sources for
Class I hazardous area assessment. This process is, in general based on a process displayed in
Figure C.2 in I54-TRI12.74 01, The process has been modified to address both divisions and
zones and has also been modified to address the requirement for transition zones as described
in API RP 500 and AP RP 503.

6. Class Il Materials

NFPA 499 provides gnidance in the classification of areas where combustible dusts are
produced, processed, or handled, and where dust released into the atmosphere or accunmlated
on surfaces could easily be ignited by electrical systems or equipment.

Eeview the PFD and P&ID documents and identify possible combustible dust release
sources. Mark those sources that need to be considered for area classification purposes on the
appropriate physical plan drawings.

Indicate the extent of the boundaries on the appropriate physical plan drawings nsing the
guidelines of NFPA4 499

Evaluate the plan drawings and determine if physical items such as barriers may influence the
extent of the division classification.

Refer to Section 7 of this Practice for methods of reducing area classification.
Appendix 2 of this Practice provides a process for evaluating individual point sources for

Class II hazardous area assessment. This process 15 based on the critenia for evaluating areas
described i NFFA 499,
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Classification Alternatives

See Figure 1, Ttem 25, “Evaluate Class I Classification Altenatives.”

7.1 General
It 1s prudent to consider alternafives for reducing classified areas to improve saft
operability. and mamntainabilify.

7.2 Pressurization

Pressurizafion is a method for reducing area classification within enclosures, roc
or buildings in Class T and Class IT locations. Refer to NFP4 496 for details.

N
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7.3

7.4

7.5

7.6

The requirements for pressurization are stringent, and some types require automatic
de-energization of electrical equipment. However, in some instances, pressurization
may be the only practical method for mstalling some types of electrical equipment in
classified locations, particularly Group A or Group B locations. Consideration must
be given to the volume to be pressurized and to the operating costs, such as utilities
and maintenance. Also. in locations with high humidity, it may be necessary to
condition the air vsed for pressurization or to use an alternative purging gas such as
nitrogen to avoid damage to enclosed electrical equipment. In some cases, the use of
combustible gas defectors may be an alternative to pressurization.

Equipment Location
When possible, locate electrical equipment in a reduced or unclassified area.

Comment: For areas containing heavier-than-air gases. consider reducing the risk
of ignition by locating electrical equipment at least 18 inches above

grade.
Vapor Tight Walls and Barriers

Wapor tight walls or barriers that cover the fiull extent of the classified area boundary
can be used to limit the extent of classified areas. This alternative applies to both
Class I and Class II locations.

Ventilation

Natural or mechanical ventilation can be used to reduce the classification in Class I
locations. This technigque is often applied to indoor applications. Refer to

APIRP 500-1997, Section 6.3; API RP 505-1997, Section 6.6; NFPA 30-2000,
Section 5.3.4; and 84 12 24 0]-1998, Section 5 for additional guidance.

Comment: It 15 cautioned that ventilation can increase the risk of ignition in
Class II locations by cavsing combustible dust to be placed in
suspension in the air.

Gas Detection

For the application of gas detection as a method of protection for Class I sources,
refer to API RP 500-1997, Section 6.3; API RP 505-1997, Section 6.8; and
I54-TRI12 24 01-1998, Anmex D. Gas detection 1s now an NEC-recognized method
of protection for industrial locations when applied in accordance with the
requirements described in NEC, Article 500 and Article 505.
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2 | |
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PLAM VIEW

14 SE NFPA 456 AND NFPA ARTICLES
200 D 5uz

S5

~ Source

ELEVATION VIEW
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NEC ARTICLE 500 | TYRE OF U :
CROUP DESENATON | m
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Bl F | CARBOVAGEOUS | OO, CARBO BAL'( EDK | e A S A e
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Description of dust condition

i CIAELE

|
|
|
|
|
|
|
l
| |
:
|
|
|
|
|
|

Division 1 Division 2
Moderate or dense dust cloud. Mo wisible dust cloud. Dust
Dust layer greater than %4 in. layer less than % in. (3.0 mm)
(3.0 mm). and surface color not discernible.

FIGURE 5.8(a) Group F or Group G Dust — Indoor, Unre-
stricted Area; Open or Semi-Enclosed Operating Equipment.
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7.7 Dust Source Control
For Class IT locations, consider the following options to control dust:
* Housekeeping
* Sealing of sources to minimize leaks
#  Dmst removal systems
* Sloped surfaces to prevent accummlation
Refer to NFFA 4991997 Section 3-4 for additional methods of dust control.
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8. Unclassified Locations

Those locations that have not been classified as Division 1 or Division 2; or Zone 0, Zone 1,
or Zone 2 are unclassified locations.

Comment: Under certain specific conditions, a location may contain flammable or
combustible materials and =till be unclassified. Also, certain locations can be
both Class [ and Class II locations, requiring special considerations.

Refer to API RP 505-1297, Section 6.5.9; API RP 500-1997, Section 6.2.4; NFPA 497-1997,
Section 3-3; and I54-TRIZ 24 101998 Section 4.2 for additional criteria for the evaluation
of unclazsified locations.

9. Documentation

The electrical area classification documentation should include the followmng information:

s Matenal data with Class, Group, ignition temperature and T-Code recorded on
FormNo. 1

»  Source data with Zone or Division classification and extent recorded on
Form No. 2

e (Class IT assignment of Division classification and extent (when appropriate)
e Venfilation or pressunization considerations (may be a drawing note)

The general procedure is to prepare a classification drawing(s). However, a drawing may not
be necessary if the other assembled documentation is sufficient to adequately define and
support the area classification
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Pracmical EXAMPLE—WORKSHEET

Step I—Governing Codes, Standards, Authority

1.1 Codes NFPA-70 (NEC) [T], [9], [10], [6]. [2].

[4].

1.2 Standard CRYLT OIL Co., Eng. Sud. 30P-111
01/ 15/85),

1.3 Authorities  Fire Marshall, State of XYX.



TABLE |
GAS PROPERTIES

Flash® Flammahle Larmit Vipor®

Maole! Poim Igminwon Temp” Loy High Density
Component {Percent) (“F} ("Fy {*C) {Percent) iPercent) [Air=1) Giroup'
Water [H:L¥) Chii]
Hﬂn:l-gl.'n [ B h47
Carbon dioxide 1266
Hydrogen sulfude (h.02 gas SOy 2600 4 44 1.2 r
Methane” 457 gils G 537 5 15 .6 [
Eghine* .25 gils HH2 4712 3 12.5 1.0 [»
Propane® i34 gus HaZ 412 2.1 9.5 |6 [
lso-butane (h.49 gins Bal 4600 1.8 84 20
Mormal bulane 108 Fis S50 28T 1.6 2.0 ¥
Jscr-przntane p.2 — 6l —51) T8 4 M) 1.4 7.61 i
Normal pentane (.54 — iy — i) S 2 1.5 1.8 2.5 I
Mormal bexane .19 - T -2 432 b 1.1 1.5 3.0 ¥
Mormal keprane 014 23 —d) L M .05 b7 1% [
Morinal scrane i3 St 13y Al Mt 1.0 h.5 ER I
Mormal momane 0.1 23031) B | H05 & L] d.4 ¥

" From propect process daa.

e 9.

' Bec |6).

* Bee |7, takle 500-2ib)].

* Methane, ethane, and progane are the only gases in the mixture that are within the Nammable range. All these gases are n Group
[y, The lowest sgnition lemperature is B427F (43270} Tor propane; the classification s Group D 0T20%, except Tor hydrogen (SR E,
SN, which s Group B (T1)°
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Step 2—Flammahle Materiagls

2.0 Liwgquids Class:

Class 1A flash point < 73°F,
Class IB flash point  73-100°F,
Class 11 flash point  100-140°F,

Class I1TA flash point  140-200°F,
Class 11IB flash point = 200°F,

2.2 Highly Volarile Liguwids (HVL): Methane, ethane,
propane present (see Table I).
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Step 3—Class

Class |

Class 11

Class 111

Class 1 present.

N
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flammable gas and vapors.

combustible dusts.,
easily ignitable fibers or flyings.

Class 1, Division 2 Boundary Seal - Unclassified Location
501.15(B)(2)

Bk . r\f}l 3 i '
/ -
v/ I
A\ 7/ = Class |, Division 2

Nl U Hazardous Location

a2 2 LY Df iL {
A conduit seal must be installed in
each conduit leaving a Class |, Div 1|

Iocatmn wnthm 10 ft of the boundary

4

[ Classmed
Boundary = =

www, MikeHolt.com

~ Conduit boundary seals aren’t reqL'ured' to be =
- €Xxplosionproof, but must be identified for the purpose
il of minimizing the passage of gases or vapors.



Step 4—Group

4.1 Hydrogen Group B.
4.2 Ethane, propane, methane Group L.
{See Table 1.}

CLASS DIVISION GROUP

Group D:
Afmospheres containing:
Acetone

Butyl alcohal

Ethane

Ethyl alcohol
Gasofine

Heplanes

Hexanes

Methane (natral gas)
Ity | alcohol
Mehy! ethyl ketone
Maphiha

Octanes

Pentanes

Propane

E&,rrana

Toluene

Hylenes

or gases or vapors of
equivalent hazard

N
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Srep S—Division

3.0 Division | hydrogen plant—sump, below grade in
tank farm.

5.2 Division 2 outdoor arcas—open areas are considered
adequately ventilated.

Process plant, compressor plani: Adequately ventilated
(1 ft*/min/ft* of solid floor area per [2, App. B]). In addition,
|2 air changes per hour supplied at 20 percent LEL alarm.

TERVE Hazardous area classification
e extent of hazardous area (API RP 505)

(Note)

0.5 m Radms
around vent

Ligquad
surface

Storage

[cﬂ ade tank

A - RT3
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5.3 Nonclassified:

Electrical room; Ventilated, located outside classified
area.

Analyzer house! pressurized (type £ purging), air intake
oulside classified area.

Tank within dike

Tank with remote impounding

1.5m(5) 1.5m(5")

3m(10) Around vent Around vent

3m(10)

1.5m(5")

) {Nole 5)
Around thief hatch ;

(Note 4)

b R ’
AF :
o
]
O0D0DO00000 ooeooodg
00QDOOO0OODOOOO0000OOY
L-R-R-2-- -] cood

[X-R-N- NN -]
000000000

o 00
100 0
o000
000
o000
o000
LX-X-]
-]
o
L]
o

%
7
g:f‘?ili%e %-—-— 3m(10") (Note 3)
%
%

Lo b

tank
///\’\’?>/ " Below grade location _/w *

such as a sump or trench
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Srep 6—Extent ( Boundaries) of Classified Areas

Due to the high pressure (above 500 Ib/in”) handled at this
plant, the distance criteria of 25 ft and 50 ft per [2] has been
adopted for outdoor areas. Indoor areas have been classified
dependent on type of ventilation.

Adequately wventilated areas are classified Division 2.
Inadequately ventilated areas are classified Division 1,

Adequately wventilated indoor areas are provided with
continwous ventilation of 1 fi'/ft® of solid floor area. In
addition, 12 air changes per hour are provided when the LEL
level approaches 20 percent.

Class I, Division 1, Growp B: Hydrogen plant—indoors.

Class I, Division 2, Group B: Hydrogen plamt—10 fi
around building.

Class [, Division [, Group [) Inside storage tank—above
liquid level, and 5 ft around vent.

Class I, Division 2, Group D Outdoor area—>50 ft around
and 25 ft above equipment handling flammable materials.
Indoor arcas—process plant, compressor building,

Nonclassified Areas: Outdoor areas—outside Class |,
Division 2, boundaries. Indoor arcas—electrical room (venti-
lated), analyzer shelter {type Z purging).
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Srep 7—Prepare Plans and Specifications (

S
7z 2

R
y

Sec Fig. 2; area classification, plan, and sections. | T ] ?
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NOTE: CLASSIFIED AREAS ARE GROUP D. UMLESS NOTED OTHERWISE.
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OWHER (CLIENT] INFORMATION, FLASH POINTS, IGNITION TEMPS.,

REWVIEW RELEVANT FLAMMAEBLE (EXPLOSIVE)
LEGISLATION RANGES [LEL AND UEL}
- -
STEP 1 j STEP 2
CODES, STANDARDS, e FLAMMABLE MATERIALS
PERAMITS, “AUTHORITY ™ PRESENT
E I -
OWNE R COMPANY STANDARDS, FLAMMABLE AND/OR COMB.
AP1 RP 500A, B, C LIQUID, HVL, LIGHTER-THAN
MNFEPO 497 AlR GAS

CONTRACTORMONSULTANT STDS.

MFEPA 70 (NEC)Y
MFPA 497 M NMAR 3537

MNFPS 325 M GAS OR wAPOR
2o gl SRR S LN .,
STEP 4 STEP 3
— P
EFROLF I L CLASE
I
e
e e
GROUP A B, C & D CLASS T

MORMAL OR ABNORMAL CONDITIONS

WEMTILLATION (NATUWRAL, &,  IFHCIALY: AP AP &, B.C
- NFPFA 30, 90A S0 NFFA 407
AP RP S00A, C, APPENDIX B HNFEPA 496 (PURGING)
- o .-
STEP 5 STEP 6
CHWISION EXTENT (BOUNDARIES)
T TIME” PARAMETER) ("DISTANCE PARAMETER ™|
- B 2
CIVISHOM 1,2 OR MNON CLASSIFIED ROUWGH SKETCHES
MNEC, NFP& 7D ARATICLE SO0, 501 RECOMMENDATIDNS OF
ISA, "ELECT. INSTS, IN CLASSIFIED IEEE-1AS, VOL. 1A-16
LOCATIONS”, E. C. MAGISDN NO. 2, MARCH/APRIL 1980
- 0 -y
STEP B STEP 7T
SELECT EQUIPMENT,

PREPARE FLAMNS AMND

MATERIALS AND SPECIFICATIONS

INSTALLATION TECHMNIOWUES

F

SUEBMIT TO ALUTHORITY
AND OWNER FOR APPROWAL

Fig. 3. Flow sheet for summarizing step-by-step method of establishing
electrical area classification.
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This section still exists in the latest
edition of API-500

9.21.22 Extent of Division 2: Distances as shown
Figure 22.

| Previous

normally conservative for lighter-than-air gases such as
hydrogen. However, some modification of the limits may be

» Replace with

necessary to accommodate certain situations involving
lighter-than-air gases.

9.1.5 Experience has shown that the occurrence of flamma-
ble material liberation from some operations and apparatus is
so infrequent that it is not necessary to classify the surround-
ing areas. An example of such an area is an adequately venti-
lated location where flammable substances are contained in
suitable, well maintained closed piping systems that include
only the pipe, fittings, flanges, meters, and small valves.

9.1.6 The figures in Section 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 and

9.2.2 Locations where lighter-than-air flammable gases or
vapors are handled should be classified in accordance with
9.221and9.2.22.

9.2.21 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 Fig-
ure 24. For roofed locations such as compressor shelters, dis-
tances are shown in Figure 23.

9,2.2.2 Within inadequately ventilated refinery process

proper installation methods for electrical equipment. Area
classification drawings or other documentation may be
required by certain regulatory agencies. Elevations or sec-
tions may also be required where different classifications
apply at different elevations.

areas containing closed systems, refer to Figures 25
and 26.

9.2.2.2.1 Extent of Division 1: The entire location to the
extent of the enclosed area.

DISTANCES GIVEN ARE FOR TYPICAL COGENERATION

SOURCE -. INSTALLATIONS: THEY MUST BE USED WITH JUDGEMENT,

. 5 FT (15 m)—_ VWITH CONSIDERATION GIVEN TO ALL FACTORS DISCUSSED
- IN THE TEXT. IN SOME INSTANCES, GREATER OR LESSER
. DISTANCES MAY BE JUSTIFIED.
EE
o 2
|
=l
&5
w 5FTH
GRADE < e
GRADE
ISOLATED POINT SOURCE WITH ADEQUATELY RSREA

VENTILATED PROCESS LOCATION WITH
LIGHTER-THAN-AIR GAS OR VAPOR SOURCE,
SEE NOTE 5.

HYDROGEM METER WITH FILTER



right, where the largest quantities of
flammable liquids and flammable gases
exist. An examination of the data from
Figures A.1'" and C.1"™ and Table 3-2'*
supports these ordinate feet dimensions.
In addition Figure C.1% also shows a 10’
dimension for 275 psi liquids and below
so this dimension can be applied to the
left third of the new figure. Figure C.4%
also shows a maximum 20" Division 2
surround for the piping situation where
pressures are lower than at the pump in
C.1'¥!, Considering this information
(reduced pressure due to pipe resistance)
there is also a 20' dimension in the left
third of the new figure. The Q' dimension
comes from RP 500, Paragraph A.1.5.
This paragraph states: Experience has
shown that the occurrences of flammable
material liberation from some operations 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 piping systems that
include only the pipe, fittings, flanges,
meters, and small valves.” There is now
enough information to produce the Chart.

"7 ; i

SETANCETO CLABTY Ty

100'. Clearly more information is needed
before the distances shown in the Chart
can be directly applied to specific
situations or processes. However if the
“variables™ discussed in this paper are
applied the distances shown in the Chart
can be adjusted appropriately. Thus the
Chart provides an aid to understanding
how and why the Division 2 distances
vary and, in simple cases, may apply
directly to situations or processes or, in
complex cases, the Chart may be adjusted
according to the impact of the applicable
variables described above.

REFERENCES

" National Electrical Code,
ANSI/NFPA 70 - 1993

2! Recommended Practice for
Classification of Locations at Petroleum
Facilities, ANSI/API RP 500 - 1991

13 Classification of Class | Hazardous
(Classified) Locations for Electrical
Installations in Chemical Process Areas,

ANSI/NFPA 497A - 1986

o
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A process vent consists of any pipe or tubing that releases fuli pipeline
pressure gas. This would include such devices as station blowdowns,

vents, or relief valves. Enclesed areas that contain process vents are
classified Class [, Division 1 to the extent of the enclosed area.

DIVISION 1

DIVISION 2

FIG.L: | . " NON~
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Process valves are used for open/close and throttling applications. They include
but are not limited to block valves, check valves, control valves and regulators.
Valves require classification regardless of the type of end connections. Classific-
ation is based on possible leakage through the stemn packing, flange connections,
screwed connections, or the bolted top works in the case of check valves.

18R

WELDED END, BLOCK
OR CHECK VALYE :

m DIVISION 1
VZ"Z’ DIVISION 2

FIG.3: | -
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The tubing bundle inside the cooler is considered a continuous pipe, and that
portion does not require classificalion. The inlet/outlet flanged connections
and the tubing connections into the header box are potential leak sources
and require classification.
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[ |
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- Questions?
- References:

- NFPA, IEC, IEEE, Appleton EGS, PIP, GE, Bebco,
Crouse Hinds, CEAG.

- Vincent W. Wedelich P.E. (Texas)
- vwedelich@burnsmcd.com
- 832-214-2804 office phone
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