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Safety Moment- Eye Protection

The National Safety Council estimates that there are at least

130,000 work related eye injuries causing temporary
or permanent disability each year.

Eye injuries can be prevented. Whenever
there is a potential hazard to your eyes or
your face, use the proper PPE.

Clean, maintain, and use your eye protection
and it will take care of you.
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Field Guide to Electrical Area
Classification Problems

Standards:
NFPA 497
APl RP500

NEC Ch. 500




COMMON EAC
INSTALLATION
ERRORS
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Adequate Ventilation

e An Outside Location

 Enclosed areas provided with at least six (6)
alr exchanges per hour

 Building/Room substantially open:
 Roofed over with NO walls
 Roofed over and closed on ONLY one side
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Ventilation Calculation Example

==

-

Building design
to 17,440 CFM.

Building volume St
s 340,000 "3, BEEENG

( Exchange 17 44{],&3 60 min) 31 Exchanges
170"x 100 x 2:] '

min hﬂur Hour
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Common EAC Installation Errors
Setting Up Ventilation

Natural Gas Piping
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Flammable & Combustible Liquids

3.1.15
flammable liquid (Class | Liquid)
Any liquid that has a closed-cup flash point below 37.8 °C (100 °F), as determined by the test procedures and

apparatus specified in NFPA 30. See 5.2. Flammable (Class 1) liquids are subdivided into Classes IA, IB, and IC
(reference NFPA 30).

3.1.6
combustible liquid (Class Il, llIA, and llIB Liquids)

Any liquid that has a closed-cup flash point at or above 37.8 °C (100 °F), as determined by the test procedures and
apparatus outlined in NFPA 30. Combustible liquids are subdivided as follows:

3.1.6.1
Class Il liquids
Liquids having flash points at or above 37.8 °C (100 °F) and below 60 °C (140 °F).

3.1.6.2
Class llIA liquids
Liquids having flash points at or above 60 °C (140 °F) and below 93 °C (200 °F).

3.1.6.3
Class llIB liquids

Liquids having flash points at or above 93 °C (200 °F).
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Flammable & Combustible Liquids

5.2.3 Class Il Liquids

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 |l 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
meet various specifications, such as ASTM D975, Standard Specification for Diesel Fuel Qils, 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 (140.0 °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.



Flammable & Combustible Liquids

Diesel Fuel Tank

MSDS

5. FIRE-FIGHTING MEASURES
Clear fire area of all non-emergency personnel.

Flash point : >38°C/100°F

Upper / lower :1-6 %(V)

Flammability or

Explosion limits

Auto ignition temperature : >220°C/428 °F

Specific Hazards . Hazardous combustion products may include: A complex
mixture of airborne solid and liquid particulates and gases
(smoke). Oxides of sulphur. Unidentified organic and inorganic
compounds. Carbon monoxide may be evolived if incomplete

214
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Flammable & Combustible Liquids

Flammable Liquid Combustible Liquid

0.5m (18 in.) Radius

around vent
(Note) @7

Tank within dike —————-——— Tank with remote impounding

) 3m (10 ft)
Tank I‘IITI—\ r

&f" ‘Y’:_vff':,‘\ RN T
‘::\\ /)/ ,>< ‘ \\‘ )K‘>
: Drainage path iU
- /_‘ o] toremote surface
Floating roof Ny impounding area ——e-
N liquid surface D
3m (10 ft)—m |0 |-— — ,‘Q:q—sm(mﬁ) (Note 3)
Grade / Diks ) N 0.6m (2 ft) Grade Stloralge
Storage r : / an
T N tank /Contlnued
N ‘\ below left TIC S o At
N N I\ NN A, ANNANN
RN Below grade location /
such as sump or trench v,

Division 1 Division 2
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Flammable & Combustible Liquids
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Flammable & Combustible Liquids

Diesel Fuel (All Types)

MATERIAL SAFETY DATA SHEET

MSDS No. 9909

5, FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES:

FLASH POINT:

AUTOIGNITION POINT:

OSHA/NFPA FLAMMABILITY CLASS:
LOWER EXPLOSIVE LIMIT (%):
UPPER EXPLOSIVE LIMIT (%).
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> 125 °F (> 52 °C) minimum PMCC
484 °F (257 °C)

2 (COMBUSTIBLE)
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Common EAC Installation Errors

Natural Gas Bollers Indoors

- Inadequately ventilated indoor
location

- Lack of any LEL gas monitoring

- General purpose equipment all
around
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Common EAC Installation Errors

Incorrect Gas Group
Classification

Installed in an Acetylene
manufacturing facility
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Common EAC Installation Errors

Incorrect Gas Group
Classification

Installed in a Hydrogen
Use Location
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Common EAC Installation Errors

Type 7 Type 9

Class |, Div.1 & 2 Class Il, Div. 1

Wattage Gas Groups Dust Groups
6.1,10.1, 171 A B, C,D E.FG

16.1, 20.1

A B CD

E, F

10.6, 11,6

A B CD

E.FG
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Common EAC Installation Error

Conduit Seals Missing

~ Conduit seals should be installed
within 18” of the electrical device
enclosure.

~ Conduit seals should be installed
within 10’ of a Division 2 to
unclassified boundary.
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Common EAC Installation Errors

Flammable Sources Placed
In Bad Areas

- In-Service Hydrogen cylinder
Installed within 8 ft of control room
ventilation inlet.

- Multiple non-vaportight boundaries
between H2 and personnel spaces.

S
BURNS §\MEDONNELL.




Common EAC Installation Errors

Flammable Gas Vent
Proximity

Hydrogen gas vent adjacent to
ventilation inlet for rectifier room
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Common EAC Installation Errors

Flammable Gas Vent
Proximity

Hydrogen venting directly at general
purpose lighting
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Common EAC Installation Errors

Flammable Gas Vent Location
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Rechargeable Batteries

38 APl RECOMMENDED PRACTICE 500

8.2.6.6 An enclosed location containing rechargeable batteries is unclassified provided all batteries are vented
either directly or indirectly to the outside of the enclosed area.

8.2.6.8 An enclosed, inadequately ventilated area containing batteries is classified as follows:

8.2.6.8.1 Division 2 provided (a) ventilation is at least 25 % that required for adequate ventilation, and (b) the battery
charging system is designed fo prevent inadvertent overcharging.

8.2.6.8.2 Division 1 if the criteria specified by 8.2.6.8.1 is not met.

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

Unventilated
rechargeable
batteries in a
switchgear
room
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Common EAC Installation Errors
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Common EAC Installation Errors
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Common EAC Installation Errors
New Process installations affect existing electrical equipment
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Common EAC Installation Errors

»
By

Ammonia Refrigeration

s

-
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Common EAC Installation Errors

Unsealed conduits passing
through Division 2 locations
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Flexible Metal Conduit
NEC 501.30: Grounding and Bonding, Class I, Divisions 1 & 2

(B) Types of Equipment Grounding Conductors. Flex-
ible metal conduit and liquidtight flexible metal conduit
shall include an equipment bonding jumper of the wire type
in compliance with 250.102.

Exception: In Class I, Division 2 locations, the bonding
jumper shall be permitted to be deleted where all of the
following conditions are met:

(1) Listed liquidtight flexible metal conduit 1.8 m (6 ft) or
less in length, with fittings listed for grounding, is used.

(2) Overcurrent protection in the circuit is limited to
10 amperes or less.

(3) The load is not a power utilization load.
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Flexible Metal Conduit
NEC 501.30: Grounding and Bonding, Class I, Divisions 1 & 2

Acetylene Compressor

fow 3
3
i L

VS
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EAC Installation Errors
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EAC Usage Errors
Bypassing Safety
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EAC Usage Errors
Bypassing Safety
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Class | Subdivisions

Division 1

Area of inadequate
ventilation

Division 2,
15 ft (4.57 m) radius

Division 2,
10 ft (3.05 m) radius

Bottom of

enclosed area ML 107 (3.05m)
Grade Source ;O
Source at 15 ft (4.57 m)
maximum or lower
A

Material: Lighter-than-air gas D Division 1 D Division 2

FIGURE 5.9.9(b) Inadequately Ventilated Compressor Shelter. The material being handled is a
lighter-than-air gas.
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Division 2

[ d—»’»ﬁ ft (4.57 m)
25 ft

(7.62m)

Bottom of ——» 4 s
enclosed area

Source >
Grade
—l Source at 15 ft (4.57 m)

maximum or lower

15 ft (4.57 m) radius

Material: Lighter-than-air gas I:\ Division 1 D Division 2

FIGURE 5.9.9(a) Adequately Ventilated Compressor Shelter. The material being handled is a
lighter-than-air gas.




Gas Groups crsonrs onp

Extemal atmosphers -
m Exam P le Gas T, Gap opening<MESG
. ke : . /

A Acetylene _‘.' f Internal - - combuston
30/ Explosion Hx* products
B Hydrogen, /1N g R
Formaldehyde R RO
C H2S, CO, Methylal,
Mercapatans
D Methane,
Ammonia,

Propane, |IPA

e Maximum Experimental Safe Gap (MESG)
e Minimum Igniting Current (MIC) Ratio
e Minimum Ignition Energy (MIE)
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Auto Ignition Temperature (AIT)

~ T-code < (AIT*80%) T-Code
- Example: Pentane AIT = 243C Maximum Temperature Temperature Class
O “F (T Code)
- 243C x 0.8 =194.4C 450 949 TI
S0 T2 T2
. 2R 536 T24
- T-code for Pentane areas is 260 500 T8
1] 146 T2
T3A 215 41% T2D
S 302 TS
N , - : ol 1 &il 356 T3A
165 R TSEB
16 320 TAC
155 275 T4
120 244 144
100D 212 Th
Eh | 55 Th

[70: Table 500050 ]
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Hydrogen Example

L Division 2,

Division 2, 15 fi (4.57 m) radius

18 tt (4,57 m) radius
Sources H%
Grade Grade \@ Sourca al 151 (4.57 m)
—l 1 maximum or to floor
SR Outdear NSRS, Indoor
adaguale ventilation
|:| Division 1

FIGURE 5.%.8(b} Gaseous Hydrogen Storage Located Outdoors or Indoors in an Adegquately
Ventilated Building. This diagram applies to gaseous hydrogen only.

EAC Boundary:

A AN

15'R Class | Division 2, Group B, T2
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Combustible Gas Detection Equipment (LEL)

Reduction of EAC

- Calibration every 3
months!!!

- Alarm at 20% LEL
- Alarm + Action at 40% LEL

Q& *
=il Descriptio Locstion Asset Ales  Statis COMP Da t Next Dug Da
detect =) = =
! TRO - LAE GAS DETECTION 5YSTEM
P-191325 bt ACTIVE MONTHS L aMsMe  10EAE
kna TRO - 5IF4 GAS et TEM
P.102840 s B s et o ACTIV MONT}
lecrgsy TRO - GRAV cT
|P-182283 i ft ey AR s ACTIV
|I] Select Records
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Nitrogen Purging
NFPA 496 — Purged and Pressurized Enclosures
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