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locations for electrical installations at petroleum
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s Bz & 4 & A s E- NFPA 497 E 5 (3F5)

Source

v/
/ 3 ft (915 mm) radius

Grad 2 -2
“ e—l 18in. 7/ // — 18 in.
(457 mm) o (457 mm)

N\ | 10f(3.05m)radius | Below-grade

N\

\
{

I »| location such as
a sump or trench

Material: Flammabile liquid

Smalllow Moderate | Large/high
Process
equipment X X |:| Zone 1
size
Pressure X % % Zone 2
Flow rate X X

FIGURE 5.11.1(a)

Leakage Located Outdoors, at Grade. The material being handled is a
flammable liquid.
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25ft (7.62 m)

Source le—»
| 25 ft (7.62 m)
|
|
|
I 25 ft (7.62 m) 21
Grade (610 mm)
NN / 50 ft (15.24 m)
L 100 ft (30.48 m)
- il |
Below-grade location such as a sump or trench
Material: Flammabile liquid
Smalllow | Moderate | Large/high | ] Zone 1
Process
equipment X Zone 2
ik A
Pressure X X Additional Zone 2 location. Use extra
precaution where large release of
Flow rate X volatile products may occur.
AT
FIGURE 5.11.1(g)

Leakage Located Outdoors, at Grade. The material being handled is a flammable liquid.
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Source
15 ft (4.57 m) radius

III‘

Grade ! %3

Below-grade location such as a sump or trench

Material: Flammable liquid, liquefied flammable gas, compressed flammable gas, and cryogenic liquid

Smalllow Moderate | Large/high
Process
equipment X X \:l Zone 1
size -
Pressure X X //A Zone 2
Flow rate X X

FIGURE 5.11.2(a) Leakage Located Outdoors, at Grade. The material being handled could be
a flammable liquid, a liquefied or compressed flammable gas, or a flammable cryogenic liquid.
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|~n— 18 in. (457 mm)

Sy

Grade Liquid #
18 in.
/ (457 mm)
N '

15t (4.57 m) . 151t (4.57 m)

Below-grade location such as a sump or lranch

15 ft (4.57 m) 15 ft (4.57 m) ‘
Grade 7 | 4
/ 18 in.
(457 mm)

XY o/
Below-grade
location such as
a sump or trench

Note: This diagram does not apply to open pits or Material: Flammable liquid
open vessels, such as dip tanks or open mixing 7
tanks, that normally contain flammable liquids. [:] Zone 1 % Zone 2

FIGURE 5.11.7 Emergency Impounding Basin or Oil-Water Separator and an Emergency or Temporary Drainage Ditch or Oil-
Water Separator. The material being handled is a flammable liquid.
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i 15 ft (4.57 m)
25 ft
(7. 62 m)
enclosed area

Source —
AT
Grade j /// I Source at 15 ft (4.57 m)

maximum or lower

15 ft (4.57 m) radius

Material: Lighter-than-air gas l:] Zone 1 w Zone 2

FIGURE 5.11.9(a) Adequately Ventilated Compressor Shelter. The material being handled is a
lighter-than-air gas.
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Area of inadequate
ventilation

’ s
z / -’//
1g?| {4 57 m) radius ////

Zone 2,
10 ft (3.05 m) radius

—
enclosed area //%

Source ,{

10 ft (3.05 m)

///////'///// F s

Material: Lighter-than-air gas [:l Zone 1 % Zone 2

FIGURE 5.11.9(b) ]nadcqualcly Ventilated Compressor Shelter. The material being handled is
a lighter-than-air gas.
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Tank in open (undiked) area

Zone 1,
5 ft (1.52 m) radius
around vent

Zone 2,

10 ft (3.05 m) radius

from vent

Tank within dike

Zone 2,
10 ft (3.05 m) radius

L Surface of tank contents

Dike w
Below-grade :TJ l-—-|

location such as 10ft
a sump or trench (3.05

Grade

N\

\

Tank

PN

AR
S\

(3.05m)

3

Material: Flammabile liquid

Smalllow Moderate | Large/high
Zone 0
Process
equipment X X
size Zone 1
Pressure X v
Flow rate X X /lﬁ Zone 2

FIGURE 5.11.4(a) Product Storage Tank Located Outdoors, at Grade. The material being
stored is a flammable liquid.

2026450 &AMBERLEEEREHIAN G 37/79 B

1. B &) 48 8142

. %’:’@?}ﬁ] & 2] 4
MAEg Ee R RmIBR(EFT ~ R ~1REO)ME
(BibE @i b > arndsan Bk 4 BRI
SHEM - BRE - FPAEGEEVBEAERE > TARE
# K& - NFPA, API - )
4o B 22 ¥ o 5 sk > 4B 48 H A 0f 4 ] B S

CTCIl =2Teir™®

2026657 &RMBELEFERARHH T 38/79 B




1. Blx &) 48 8142
1.3 B & A& & E

CTCI :pirssmman

5

N

1

2 SO
So—-l | N3

———__CURB H=200mm _ _

STROH] Koy _
év 2 EILH: 2 :i:i:i:i: ZONE 1, llA, 1B/ T2
F}:"EL' 7 el | o .‘:
} sassor il s zc}NEz, A, B/ T2
2026657 &RMBELEFERARHH T 39/79 B

2. 1B B EBRFTHEER
* BB F ¥ ¢

> Rz B BFERER - AR ERM RIR
> BR/ER: EEH A ERBEAKREHHE

s Ll X -

> FEREAER - EEER BHEE
KR - BB RRE / BAEE
% - £ (B4 ~BMA)
JER :
ER B R BRI - B B RE
T A ET B B IRIE - S ARIRIE

IR (EIAHRESEFE BTt E  BER
A FENE)

CTCI :pirssmman

vV V VY

202645 CAMAZEEEARHANTG 40779 B




2. MMM EEMEARE

° T RriEzE
Uk A A B IEEE | 0 H31-145 ¢

B EHWHIHRE R XSG BEAKRT IR EEH TR
£ —=x:

— ~ AR mIEG - B

= ~ B - aa?y?éﬁ%;}ﬁ@a S RRERDL e
=~ Hubimid B sEx 0 2 F 18 -

CTCI et Corpormton

(X AR ERZSEFE  FlEecihmEir£)
20264F5H EBRAMEBRSFERREHANE 41/79 E

2. MR EMEARE

° T Rp#EE
TRk LR A E | 0 F2345
B ERARAFRFEMZ M W - R BT SMEm

ANB jﬁ’é‘T/”Eﬁé‘E?f‘i—?«?’ré\éﬁii%ﬁ?r% R e e e
HERABBKRE -

B ERSMEAEFTENE RBEBE R A X ITE R
F 31 & #RIE -

CTCI et Corpormton

2026450 EAMBLELFEREHAN G 42/79 E




. = 5 /:- ‘;"ﬂ- ‘é‘ 'i’ .-t
3. PR E f XM IAE
CTC] 1 =hurmew

- 'ERERSHAEK ) BTE
ik WA A SRR E MNP R E B M R 2
B RBRBR BOTAEERMMEZIESRES B
e E A 4R R 2 TP RAEE B B0 M R
ANZE SR RS AR 0 BRI -

(B104. 1. 1 BAMIT - $ME4F H10410047375%)
- THMRGRBE BB ARE ) 110, 1114k

R E AR EMA - L - R - B TRAARERE 5%
JEFF A B FZAZHE CNS 3376 (CNS 15591) A %7 - R4 #
IEC 60079 (=RIEC 612D A P XA H B FZAZERE - HEK
AZEZDABERIZELZ DA R —RE > UBRAZE L DT
B o

2026450 EAHBELERRRHATE 43/79 B

3. FHIRE R XML E

CTCI :rizunzman

o TEREZMHBIAZIIA | FH177, 177-1,

177-24%

R ERMM -~ BEREHB EBEAESNEZXESA
Bl B IR B o1k A X R AEAE S -
Frfs & RAAR - BE K%M BIEaZTEMH - SR E -
R E MM 2 ERE  BREBREETRRAE A B
BEREBHBRIFEBEALXEL G THEZ LAk -
JEAR SRS TR - BE % NPREE
MR NS h I R E o BERASGAS PR EF A
FZRFRE - -HAEREXRBBEEREREXESE L o AT
AL FERARESE CERE  BIRBERDETRE -

8"1

2026457 EAMBEXSETERRTHH T 44 /79




e THIRS T ZEERRBIIF12H2THASTEL2F
5£09901467005% 3 :

« £ 5 NEMERNIALK g5 ;
Ch iR F RS PR B R - E.%ECF‘%EE 101fE1
ﬁﬂﬂtﬁ%#&é Faoo e 2B E M R ES
18 - WSRAHRBREL S B IRES Z S18m -

2026457 &AM BE L EEARBAH T 4579 B

3. IR E A RE
cTCl’ tazmmnman

© R ERERBR BEREH AL, BT
IR A XA B2 F T IREER

BXEBE Z2HEMBEEIF
(type verification) (Declaration)
SBEIER : BHISIE - B -
i=®mEE - [5I2EEAE PSR IR
= EETE
BABESIEEE ZEETR
EABRESETHR) TDO0O0000

2026457 &AM BE L EEARBAH T 4679 B




3. HHEREAMRE

s LHEAAMMEMIELFE
— BB EAT ¥R (ITRI)
— B E A ST SR ERTE .o (ETC)
— M B EXANE KT N F o (TERTEC)
— BBk AN E ¥ 22 FHH s (ISTD
(A E B AR 25 5 %)
i R
— B E)IRBR I F I vE P ] Ak
— I BEEE

CTCIl =2Teir™®

2026457 EAMBEXSETERRTHH T 47 /79

8-11

4. E R& M b B AR KA
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FLAMEPROOF “d”

« ZONE 1
« Comntain internal explosion
= Control external temperature of enclosure

fad FE
T :L rﬁ L% « Similar to NEC® explosion proof

INCREASED SAFETY “e”

e — - ZONE 10orZONE 2
= High impact resistant enclosures—FRP, GRP, sheet steel/aluminum
= Will not hold static char([;c
* Use approved components
« Control internal and external temperature
= Maintain minimum of IP 54 ingress protection
* No arcs, no sparks

FLAMEPROOF PLUS INCREASED SAFETY “de”

\\d"‘

&

g A S

E

/

o 3 4% « ZONE 1
NS~ + Location of arcing has "d" protection (flameproof)
> = Connection terminals have “e” protection (increased safety)
W 1 — = Typical use in switches, lighting, power outlets—where
e B B arcs can normally occur )
= Control internal and external temperature
g ma = ” -
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NON-SPARKING "n"”

ZONE 2

» Equipment has no normally arcing parts
f!t- }’\ ?E’_‘L‘! % » Thermal effects incapable of ignition [EC. CNS
« Wrenes-spacking 2z - 352 IEC I
3 ki# * nR=restricted breathir B ot Vo
z T lu.?Iqxirmrl incendive eMm{rRnA, nC

nC=termeteat Ty

PRESSURIZED APPARATUS "p”

~
\ Z&\ . ZONE 1
i K 5 Hi » Expels ignitable vapor/gas
!i_]?}‘ﬁg NV AL « Maintains positive enclosure pressure

INTRINSIC SAFETY "ia”-"ib"
PPPTOPRE o S -

» Incapable of releasing enough energy Lo cause an explosion
Py B I
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4. E RZ I xR EAmE

CTCIl =2Teir™®

-
~

ENCAPSULATION “m

switchgear with small capacity, control and
signalling units, display units, sensors

25 A5 ] g
1% 55 A oy Kk old identification:
maD = for use inZone 20, 21, 22
mbD = foruse inZone 21, 22
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4. T R & IR E AR
e
s THEETHFKER - 15): IPY4 G:mrZ®)

B YNA B = IPH4

1*" FIGURE: protection against solid bodies

TESTS

o No protection £y N Protection against solid bodies larger than 1
4 [“9)—- mum (fine u?-.l‘s. small wires) -
@ .

1 7 ‘”“\ Protected against solid bodies larger than 50 3 "

3 O! mm (¢.g. accidental contact with the hand) ol (B <o | Protecred against dust {no harmful deposit)

il 2.5 mm [ .

- -y Protected against sofid bodies larger than ¥
2 ¥ 00 oo

._Of.'_ E 12.5 mm (e.g. finger of the hnn:ﬁ'“ 6 4 @ " us Compleely protected

\’J_ Protected against solid bodies larger than

2.5 mm (tools, wires)

#
=
Q)

U

;
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L ARG R
CTCI razmmswnen

s TR AKZFELH - 1]: PB4 U:mxZs)

240 FIGURE: protection against liquids

TESTS
(4] No protection " P —
5 Q b Procected against jets of water from all
| . directions
i )
| 7 Protected againse vertically-falling drops of
L water (condensarion) & O * Completely protected against jers of warer
A similar force to heavy scas
B L A
5 > sl Protected ;.gainst drops of water falling at s
(-) up o 15" from the vertical - | . Procecred against the effects of temporary
L l immersion
L
Whilijrs s -
3 ST PProtected against drops of rainwacer at up -
B b O g to 60" from the vertica . xL Protected against cffecs of prolonged
—Ty - immersion under specified conditions

Protected against projections of warer from
all directions
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4. TR RIR A

CTCI zr:amsanan
e EX T%T(’f% ’ -&Fﬁ*g}ﬂ ;FLE " 'é'g(/f%

S 47 8% -‘ '?lg

S BB 1 4
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4 TR RIR A

CTCH 25zmnmre
* Ex de =% # - GRP/FRP#M45

el Fok ik

¥ ) 48

PR
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4. E ® &t I xR EARE

CTCI 2amare
% %Fﬁ*ﬁ‘iﬂ f’tgﬂj—\é{]]}ﬁ*"%n/{%
— %45 Ex dem #E T A AR A

(: § : 3 ‘
e e 4 “- o .‘:I'- L
S Sy 4 / .7.7-.“ | - .-
Exe Exe
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CTCL" sy

s RBAMEREZERABRER(RIRE )X HE
— S AR E R E B
a. THE G AR &I 5 (Zone 0, 1, 2)
b. SR EEEESFACIIA, 1IB, T1I1C)

c. BfxR B/ HEREFHK(TL, T2, T3, T4, T5,
T6)
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5. ERXMBER ”
CTCI :enasaren
AR E bkt

g
a 1 5 At ey B 69 27 By .k & & K A ‘i?l‘%

S MR A KR FERER 3@./::\7\,\ 24
PR G B 3B 18 Al X 5 IR MEAE A g o

%ﬂ%ﬁz’&%%a St & R4 A48 H

X% 1 & X% 2 B Bt
Fﬁ:}f’\ 0 @_zFﬁkﬁfEﬁ?kf%&T%* Fes
& EAN 1 BXHEREREZHBL
2 BB AN 2 BB E A%
%A 2&

IZ\'I q\.]h“é%

7 @)

e

ﬁﬁm

YT E
IRERHE S

N
4

2026450 &AMBERLEEEREHIAN G 57/79 B

CTCIl =2Teir™®

s FIRAEFE - &4

© PFHIRACSE

@ fRERIT

i

3|
|

=1

1B

=

)

9 1)&1%1:$£H
0 EHREFHRESHE |
0 EER Lu.‘st(EpL)

sk Al SR A

) 00 ﬂ?ﬁﬂ&‘fﬁﬁﬂﬁ’\j (ITRN201 BB ES BTN

m s AR ) 3R
“ﬁ’%ﬁgﬁ_” = “‘W}# g&,’ = “4%:=§4i$”
B RAEN B E B 5
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5. & f R E ,
CTCIl IitRrnzRas

B F R

Max. surface NEC I IEC79.8 EN 50 014

temp.(°C) Table500-3(d) IEC s CNS

450°C T 6007.9. 3376

300°C T2 T2 T2

280°c T2A

260°C T2B

230°C T2C

215°C T2D - --

200°C T3 T3 T3

180°C T3A

165°C T3B

160°C T3C - -

135°C T4 T4 T4

120°C T4A - --

100°C TS5 TS TS

B85°C TG T6 TG
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5. & FL AR
o TR AALAR T uﬁﬂ%’fﬁ%%%'fﬂfﬁEPL

@Wﬁ\ﬁﬁféﬁépﬁ‘l 1%; 726

®
CTCI tazenyes

SEIEFER B %Hﬁ%&ﬁ

=3
Mb ¥ _
HE - RBEEEMTE . Zone 0 Ga
EIEEBRIF FolgEFE - Zone 1 Gb
TEIERRIE FAXKABEFE ) — -
HIERREFIE
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L

W

J.

&

Xt A

d

CTCIl =2Teir™®

e

o X AAE Y A
— XM AF A
IIC > IIB > IIA
—BEFER
8 > 1 > 14> 18 » T2 > 11
— 1% 2% {3 # (EPL)
Ga > Gb > Gc

{jc3

)
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T T
CTer" tanmes

6.1 BLLE H &
6.2 BeiBeshiyr EE1E
6.3 BE% B & xE FE
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6 B a4
(3 X W

« CNS 3376-14
B4 A % (Wiring Systems)

T Z Ao M RARE A AR IL » 28 PN B B R AR AR AR 3R
JIER AR B ERBPAIEZ R - R EBIEB R 0 EBIRIR
R HE o 1540

- ERERERE - BREHAL

= 7 = =1z 7 2 > =1z & == s 2
— SR EE - FREETE - 2 BHATE - - - BHEZ&
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6.1 BL4rFH ok

o BLi4E H iR I AR A
— BRI MMIR (IR T 24 TE A S
— BIEMRBEE TR/ EFREBEH O IE (FID
— i ipE R HT(Ex d, e, n%F )= M
"HAPERAEXHBEEERR ) £33k 0B~ 1BAR 2E
Z BB F R REFAETZ 2B -

CTCIl =2Teir™®

Ex d 3 B 46 5453 347 ®T BB R FAEE K M - @

Ex e (de)3 P maiig: AE _ e
L DDey « )
S 3
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6.1 BLLEH ok

CTCIl =2Teir™®

s "HPAREZHEBTRR | (114.05. 090 %
FATME ~: EH A% E(Class, Division)

#5314% ~: ¥ A& (Zone)

—0&: RNER2ELHG D F(RBBLLR)
—1&:
V HE0ERE BT X
v dBAR ]l Ex4BHAETETE  -MTE
vV BRESZ LB ERE
vV #@AR 1 EXTHRETERMS D)
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6.1 BLLEH ok

CTCH zzznmsanas
s THPEAREXMBEEMRA ) 114.05.000%
— 26 :
V FEIBREZEL S A

V 2BREACTEIALBERGRETERS 0 &
FEUTETEEE(I5E306i%  TEEE B2 /g
Fik R MAETE LB HETE - - F)

V REALBTIHREHRE %

(33: IR -~1BR2GEZEE S E EFHETH W
MU LR E WTFEBGEHEBE - #5374 )
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6.2 BLE BL4RE & FI18
( %é % ;,% %) c’rc. : R TERRBHBRAE

CTCI Corporation

s BT AK
— AR LB ERERETNH
— B EAREIR M > HE O AR TSN T 3
- B g g
SR e i VA
— Exd4a g% S ¥ o
— & 8Ex efa ¥ HHEHD
— 2&69Ex efg 8 4 HARE M (IPO4) = ¢ B B )7 A
- BE(0&/1&/2&/IEn 3G )ERR

Gt BFRsh» 2B "THPARAERHBREERA L)
(&35 4 EAL KA BBASATE)
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6.2 BLE BLLREE FIA
( %‘4’7 % % \éjt) c’rc. : R TERRBHBRAE

e BB EHEM w1

£:7% Crouse-Hinds 5Y 5

FH BT AL ARELE EHTF
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6.2 BLE BLLREE FIA
( %%i% % \é}i) c’.‘c‘J R TERRBHBRAE

e H o BRI Jpsu ik TamRS X TR

B Bt A S E R R E&EEE(Cable Gland) » %
FZ RSB EIIEIE - (LMMEE SME4T$11300001263%)

e il
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6.2 BLE BLLRE & FIA
( % ?‘%{: % -é}i> c’.‘c‘J R TERRBHBRAE

CTCI Corporation

s T AR %
— KRB X

— BEHEFH B - FEI R ZE (Cable Gland)
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6.2 B BLLr S HI1A
( % é%& ﬁ) cTc PRIERHGERALE

CTCI Corporation

R R

STEEL TAPE ARMOR COMMENTS:
(Without lead sheath) Has exterior neoprene jacket. Steel tape
surrounds inner_jacket with conductors

S for maximum protection. Popular in oil

industry. Commanly buried.

s
STEEL TAPE COMMENTS
(with lead sheath) :% Has exterior neoprene jacket. Steel
(LA N tape surrounds lead sheath for maximum

protection. Popular in oil industry.
Commonly buried

STEEL WIRE COMMENTS:

Braided Conductors are wrapped in an exterior

(GSWB) neoprene jacket. Conductors surrounded

i by a metallic sheath or steel braid. Very

flexible, for instrumentation and/or
shielding applications,

STEEL WIRE COMMENTS:

Armored ::ﬁ’ Has exterior neoprene jacket. Conical

— shaped steel wires protect inner

) — jacket and conductors. High strength

and durable.
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6.2 BLEBLLRE S FI1A
( % é%; ﬁ) cTc PRIERHGERALE

CTCI Corporation

 F&E ¥ (Cable Gland), Ex d,e,

ARMORED CABLE

"H

| [N lL'
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6.2 B BU4RE E FIR
( %?7?% % \é}i) c’rc. "-PEI.IEP&WEFE;.‘]

CTCI Corpora

W RER K
—af R ~ Ex A B R EXTE T HEMH
-~ R EEFHEFNINREEEEZEFHF
— PR AERREARA O RHE
— R R B R AR RS R T

— R AXRBEEIREHTOF/8F)
— BiTEHR B B LIl /B ig ot
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6.2 BLE BLLRE & FIA
( %\é’ % % \éjt) c’rc. R TERRBHBRAE

CTCI Corporation

vV.inanv

£ BT EHEM

TEEHERMA N RAEHRIR

Bl EEA- BREZE107T - —oFrl084 24
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6.2 BeiBrir EEI18
( %‘5’7?% %“- %) c'rc - IR TEBHERALE

CTCI Corporation

mBEITH
(blanking plug)

B MR 3% A5 S A% 61 3R 44 By R R RAE A BFFLE HE
i A EAEMERAZ T ETH
BEBA- BEZEIOT - THr]108F 244
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6.2 EoAEosLxr & EI1E
( %'&7 % %“- %) C'I'CIg IR TEBHERALE

CTCI Corporation

50mm el F
IR EISESRGE
BllBE - B
ﬂ&l‘ﬁﬂ(d)ﬂ.‘!ﬂllﬂ “Bﬁﬂ d, ® ESFEFEPLER)
Ex dR ey E 3880 T LA IR B3 B
(4-BeA% ) 4R 36 2% 45 50mm PS 1% A JF £ Bl & 7 A5 (grease)
ERRE e Ex dR s 2 EHA O R TR LRSS
~ ka4 E %11314000633%% - B E107 - THFR1084E 4
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6.3 BEALE 2 & F A

v AE AR A 64 453k
— IR ER s R AR S B hARE S
— BB AR B MR e B B s R B F
— R A/ BE RS R AR AN BERIRE
F EFR:
a. PERMEFFEME AR EE 4
b. EHI1E| 5 - #FHHE] 5
c. B EERE

(BR A Z o2 4% » BARBE RIS PFER A 2 A% & IR E)
S XE - "THPEPREXHEBRRA | F4644%)
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6.3 BR=x & E & FIR

CTCIl =2Teir™®

c LM ARE R S - /KSR

Dangerous Continously, longterm Occasionally Not likely to occur and
explozive atmosphere or frequently for short period only
6 CENELEC/EC/NEC 505 Zone 0 Zone 1 Zone 2
as
MEC 500 (Class|) Division 1 Division 2
IEC/CENELEC/NEC 505 (NFPA) MEC 500 (NFPA)
[ Group | Mines susceptible to firedamp —
Methane
Group |l Explosive gag atmosphere Class |
Subdivisions Typicgl gas Subdivisions
HA Propane Propane Class | Group D
: e Ethylene Ethylene Class | Group C
lc Hydrogen Hydrogen Class | Group B
Acetylene Acetylene Class | Group A
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