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Explicacion tecnica

Codigo IEC 6007910 :

Clase I.
Se consideran como clase I, aquellos lugares donde hay o puede haber gases o vapores er
cantidad suficiente para producir mezclas inflamables. A su verdas peligrosas
pertenecientes a la clase | se clasifican en zonas segun la frecuempaddaiéray eltiempo
de permanencia de una atmdésfera explosiva.

Clase | / Zona O.

Se denomina zona 0 a todaea en la cual una atmdésfera explosiva psé&sente en forma
continua o duante largos periodos.

Clase | / Zona 1.

La zona 1 es aquella en la que es probable que exista una atmaosfera explosiva en operacid
normal.

Clase | / Zona 2.

La zona 2 comprende a aquellas areas en las que es muy baja la probabilidad de que se
produzca unatmésfera explosiva en operacion normal y si esto ocurre, sélo se producira
durante un corto periodo de tiempo.

Clase II.

Las areas clasificadas como clase Il son aquellas en las que estas presentes productos con
Polvos organicos, carb6meetaledlamables.
Clase Il

En esta clasificacion figuran las areas en las que se encuentran presentes Materiales fibros
flamables.
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The interior of the roof vent is classified Division 1. Cross hatching has been omitted for

drawing clarity.

Note:

Figure 54—Compressor or Pump in an Inadequately Ventilated Enclosed Area




ISA-S12.01.01-1999

Definitions and Information
Pertaining to Electrical
Apparatus in Hazardous
(Classified) Locations

6 Wiring methods

For the installation of electrical apparatus, three basic installation systems are allowed:

a) Conduit systems (Reference Figures 11, 13, and 15 and Tables 4a and 4b)

b) Cable systems with indirect entry (Reference Figuras 5, 6, 12, 14, and 15 and Tables 4a and 4b)
c) Cable systems with direct entry (Reference Figure 7, 8, 9, 12, 14 and 15 and Tables 4a and 4b)

HOTE — INTRINSICALLY SAFE ELECTRICAL APPARATUS and NOMINCENDIVE FIELD WIRING can be installed with less restrictive wiring
methods. See NEC Section 504-20 or 501-4(b) Exception, respectively.

In the United States, NEC Article 501-4 allows only 1) a conduit system, 2) mineral-insulated (Type MI)
cables, or 3} in industrial establishments with restrictad public access where the conditions of maintenance
and supervision ensure that only qualified persons will service the installation, Type MC cable, listed for
use in Class |, Division 1 locations, with a gas/vaportight continuous corrugated aluminum sheath, an
overall jacket of suitable polymeric matenal, separate grounding conductors in accordance with Section
250 and provided with termination fittings listed for the application.

NEC Article 501-4{b) allows for the use of certain other types of cables in Division 2 areas.
The European harmonized standards, EN 50014 through EN 50039 permit apparatus to be designed that
can be installed using one or more of the three installation approaches. The installation requirements,

however, are different from country to country.

NOTE — All figures referred tz in this section are shown below.
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Figura 501.9 Herraje de sellado colocado en un tramo de
conduit, para minimizar el paso de gases desde una
porcion de la instalacion eléctrica a otra (Crouse-Hinds).

6.1 Conduit system

6.1.1 General

With conduit systems in Class |, Division 1, locations in the United States, the electrical wiring is installed
inside closed threaded metal pipes (rigid steel or intermediate metal conduit) approved for the purpose.
The pipes, in turn, are screwed into entrances in the enclosures, which contain electrical equipment. The
entire conduit system, including all fittings, is required to be explosionproof and frequently requires an
explosionproof seal between the connected enclosure and the pipe. In Class |, Division 2, locations, the
conduit system need be explosionproof only between any explosionproof enclosure and the required

saaling fittings.

In Class |, Division |, locations in Canada, one difference is that threaded intermediate metal conduit is not

acceptable.

In this section all references to seal and sealing refer to an approved conduit or cable seal that is filled with
suitable compound, is designed to contain an explosion in the enclosure to which it is attached, and s
approved for use in Class | locations [Figures 1, 2, 3, and 4] (see Article 501 of the NEC).
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6.2 Cable systems

In the United States, in Class |, Division 1, locations, the NEC will allow 1) mineral-insulated Type Ml cable,
2) Type MC or Type ITC cable listed for use in Class |, Division 1, locations, with a gas/vaportight
continuous comugated aluminum sheath, an overall jacket of suitable polymeric material, separate
grounding conductor in accordance with Secfion 250, and provided with termination fithings listed for the
application (Figure 3), and 3) cables used in intrinsically safe systems as permitted by Article 504 of the
NEC. For Class |, Division 2 locations, certain cable constructions are allowed. Refer to Table 4a.

Internationally, openly installed cable systems are common, using heavy-duty sheathed cables (i.e., with
an outer sheath of rubber, plastic, or metal). Armored or braided cable is often required in Zone 1 or in
areas where damage might occur to unprotected cable. The metal braid or arfmoer is covered by an outer
sheath of rubber, plastic, or other synthetics, and the braid or armor is grounded.

Different technologies have been developed in i&@fies hfuntries regarding the entry of cables into
explosionproof (flameproof) enclosures. In the course of harmonizing the standards, all these entry
possibilities were included in the CEMELEC standards.

6.2.1 Indirect Entry - In Germany, and in many other countries influenced by German technology, only
indirect entry (via a terminal chamber that provided increased safety protection) and factory potted and
installed flameproof cable entries were allowed.

Cables enter the terminal chambers via cable glands and connect to increased safety terminals (Figures 5
& B). Then the single conductors enter into the flameproof chamber via post-type bushings or conductor
bushings. The installer needs only to open the terminal chamber of increased safety for connection, not
the flameproof chamber. Flameproof cable glands are not required.

6.2.2 Direct Entry - Cables enter the flameproof chamber directly. For cable entry, suitable flameproof
cable glands must be used. (Figures 7 & 3)

Table 4a — Field wiring in United States Class | locations , j,

Zone 0 Division 1/ Zone 1 Division 2 [ Zone 2
Wiring system 15 NIS 15 NIS IS or NIS
Nonincendive
Threaded rigid metal A X A A A A
conduit
Threaded steel
intermediate metal conduit A X A A A A
Flexible metal A X A A A A
explosionproof fitling
Types MI, MC, & ITC cable A X A A9 A A
Types PLTC, HV, ITC, and
TC cable A X A X A A
Flexible metal conduit A X A X A AS
Liquid-tight, flexible metal A X A % A of
conduit AF
Electrical metallic tubing
(Steel) A X A X A X
Flexible cord A X A Note 1 A Ace
Note 1 or 2

Any other wiring method
suitable for nonhazardous A X A X A X
locations

a Abbreviations: IS = intrinsically safe; NIS = not intrinsically safe; A = acceptable; X = not acceptable.

b See the NEC for description and use of wiring systems.

¢ Acceptable only where flexibility is needed.

d Acceptable only with termination fittings approved for Class |, Division 1 locations of the proper groups.

e Extra-hard usage type with a grounding conductor only acceptable.

f Special bonding/grounding methods are required.

g Type MC or Type ITC cable approved for Division 1 permitted in industrial establishments, see NEC 501-4 (a) Exception 2 or 3.

NOTE 1 — Acceptable on approved portable equipment where provisions are made for cord replacement, per NEC 501-11.
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Figure 11 depicts a typical international Group Il, Zone 1 conduit system installation.
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LIGHT FITTINGS
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Figure 11 — Typical international Group Il, Zone 1 conduit system installation
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Figure 12 depicts a typical international Group Il, Zone 1 cable system for a similar installation.
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9 CONTROL BOX Ex e WITH MODULES Ex d
10 SOCKET Exd
1 LIGHT SWITCH Ex d
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Figure 12 — Typical international Group Il, Zone 1 cable system installation
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Figure 13 depicts a typical United States and Canadian Clags |, Divigion 1 conduit system installation.
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Figure 13 — Typical United States and Canadian Class |, Division 1 conduit system
installation (Reference API RP 14F, Figure 1, Recommended Practice for Design
and Installation of Electrical Systems for Fixed and Floating Offshore Petroleum

Facilities for Unclassified and Class |, Division 1 and Division 2 Locations)




Figure 14 depicts a typical United States and Canadian Class |, Division 1 cable system installation.
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Figure 14 — Typical United States and Canadian Class |, Division 1 cable system
installation (Reference APl RP 14F, Figure 2, Recommended Practice for Design
and Installation of Electrical Systems for Fixed and Floating Offshore Petroleum
Facilities for Unclassified and Class |,
Division 1 and Division 2 Locations)
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Figure 15 — Typical United States and Canadian Class |, Division 2 conduit/cable
system (Reference APl RP 14F, Figure 3, Recommended Practice for Design and
Installation of Electrical Systems for Fixed and Floating Offshore Petroleum

Facilities for Unclassified and Class |,

Division 1 and Division 2 Locations)

Compuesto SellanteRequerimientos

2) Compnuesto sellante. El compuesto sellante debe estar aprobade v debe proporcionar un sellamiento conira el paso de gases

o vapores a traves del sello, no debe verse afeciado por las condiciones atmosféricas o por los liguidos v su punte de fusien no
debe ser menor a 93 °C.

3) Espesor del compnesto sellante. En un sello completo, el espesor minimo del compuesto sellante no debe ser menor al

didmerro comercial del sello y en ningiin case menor a 16 mm.

Excepcion. No es necesario que los sellos cerfificades para cables fengan un espesor minimo igual al del didmetro comercial

del sello.
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Chico SpeedSeal Compound

For Explosionproof Seals

Chico SpeedSeal Compound from Cooper
Crouse-Hinds lets you reliably install a
complete explosionproof seal in less than
five minutes. The Chico SpeedSeal
compound comes in a self-contained

Chico SpeedSeal Compound will quickly
harden to a dense, strong mass and is UL
Listed and cUL Listed for use with Cooper
Crouse-Hinds EYS Sealing Fittings up to
2",

applicator kit that eliminates the need for
measuring before mixing. Just pump to
mix, inject the pre-measured amount,
replace the plug and the fitting is sealed.
It's that easy.

The Chico SpeedSeal compound expands
after injection to tightly fill the entire fitting,
automatically separating the conductors.
The time-consuming and tedious task of
packing fiber to separate the individual
conductors is eliminated. The time-
consuming and tedious task of packing

INJECT
fiber to separate the individual conductors A y
is eliminated. Why spend 50 minutes or

more creating a seal when you can do it
easier in five? With Chico SpeedSeal

compound, ‘aoavedagdof $¢m: v e ' \
in labor on every 3/4" sealing fitting SEALE
installed.

Applications:

ChicoE SpeedSeal E Compound:

1 designed to separate and form an explosionproof seal around each electrical
conductor in Crouse-Hinds EYS and EYD* sealing fittings.
1 restricts the passage of gases, vapors or flames through the sealing fitting.
1 creates a seal for Class I, Division 1, Groups C & D and Class Il, Division 1, Groups
E, F & G hazardous areas.
Chico X Fiber:

1 used in vertical applications to form a dam between the integral bushing of the
sealing fitting and the end of the conduit to keep Chico SpeedSeal Compound
contained in sealing fitting while in the liquid state. Simply pack it in the conduit hub.
No need to separate conductors.

1 not required in horizontal applications, unless user wants to keep Chico SpeedSeal
Compound

18




EQUIPOS A PRUEBA DE EXPLOSION
Funcion de Juntas Planasg

-:e Juntas R¢
- )
x oy,

ooooo

...........
................

R \':Tf)j.«?fgf
Y5
7o ol

Area No Peligrosa

19




CORRECTO ARMADO DE UN SELLO
ANTES DE SU INSTALACION
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Conductor Fill for Seals
Class |, Divisions 1 and 2
Section 501.15(C)(6)

The area permitted for conductor fill
/| ina seal is limited to 25% of the cross-
2 seclional area of rigid metal condui,

unlessmWeclﬂcally identified
forah ntage of conductor fill.

IMC

.II’ COPTRIGHT MM M Hall Erdseiess,
Fig. 2. Pay close attention to your conductor fill

calculations when designing a system for Class |, Div. 1
and 2 spaces. The Code is rather limiting in this respect.
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