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A Guideline on Development of LED Convergence Intrinsic

Safety Luminaire for Marine Plants & Ships and It s Standard
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“Department of Hydrogen Energy and Safety Technology Engineering, Hoseo University
Abstract

Offshore plants should be managed at a high level of safety condition. Because the offshore plant has
cramped space and has difficult access when a fire occurred, a fire can be critical to the plants. LED
lighting can reduce the risk of fire by its lower energy consume suitable to intrinsic safety and lower
heat radiation that can reduce the possibility of ignition. Also LED has a long lifetime. Though LED
luminaire has various advantages for offshore plants, an international standard for the luminaire has not
provided because it is new technology. Because there is no international and domestic standard
specially provided for the LED luminaire, a guideline is required for developing the LED light and for
the future establishment of an international standard. This study was conducted to develop the guideline
for LED luminaire for offshore plants. Firstly, relevant standards were analyzed for the guideline. Then
we found that there are editorial differences between international standards and domestic standards. So
the guideline was developed based on international version and the differences between the domestic
and international standard were provided to let Korean developers recognize the differences.
Keywords : LED luminaire, Intrinsic Safety, Marine Plants, Standard
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<Table 1> Protection and permitted Zone of use

Method of Ex Permitted in: Zone —
Protection code 0 1 2
Encapsulation T v v v
mb v v
Oil immersion o v v
Powder filling Vv Vv
Pressurization v v
da v v v
Flameproof db v v
dc v
ia v v v
Intrinsic safety ib Vv Vv
ic v
Increased safety e Vv v
. nA v
Type of“p:otectlon R 7
nC v
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<Table 2> IEC Standard of quality assessment

system for electronic component

Standard Code name
TIEC60079-0 Equipment - General requirements
IEC60079-1 Equipment protection by flameproof enclosures "d"
IEC60079-2 Equipment protection by pressurized enclosure "p"
IEC60079-5 Equipment protection by powder filling "q"
TEC60079-6 Equipment protection by liquid immersion "o"
IEC60079-7 Equipment protection by increased safety '"e"

IEC60079-10-1

Classification of areas - Explosive gas atmospheres

IEC60079-10-2

Classification of areas - Explosive dust atmospheres

IEC60079-11 Equipment protection by intrinsic safety "i"
Equipment protection by pressurized room "p" and

TEC60073-13 artificially ventilated room "v"

IEC60079-14 Electrical installations design selection and erection

IEC60079-15 Equipment protection by type of protection "n"

IEC60079-16 ﬁrtiﬁcial ventilation for the protection of analyser(s)
ouses

IEC60079-17 Electrical installations inspection and maintenance

IEC60079-18 Equipment protection by encapsulation "m"

TEC60079-19 Equipment repair, overhaul and reclamation

IEC60079-20-1

Material ~characteristics for gas and
classification - Test methods and data

vapour

IEC60079-25 Intrinsically safe electrical systems
IEC60079-26 Equipment with Equipment Protection Level (EPL) Ga
IEC60079-28 Protection of equipment and transmission —systems

using optical radiation

IEC60079-29-1

Gas detectors - Performance
detectors for flammable gases

requirements  of

Gas detectors - Selection, installation, use and

TEC60079-292 | | pintenance of detectors for flammable gases and oxygen
a4 | G5 Fn s S of o
[EC60079-30-2 | Electrical resistance trace heating -  Application

guide for design, installation and maintenance

TIEC60079-31 Equipment dust ignition protection by enclosure t
IEC60079-33 Equipment protection by special protection 's'
IEC60079-34 Application of quality systems for  equipment

manufacture

IEC60079-35-1

Caplights for use in mines susceptible to firedamp -
General requirements - Construction and testing in
relation to the risk of explosion

IEC60079-35-2

Caplights for use in mines susceptible to firedamp -
Performance and other safety-related matters
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<Table 3> Demands of each standards

Code Standard Requirement
IEC Equipment Basic requirement of
60079— protection by intrinsic safety
11 |intrinsic safety 9" apparatus
IEC General requirement

General requirement .
60079— q, of explosion proof
of Ex Equipment

0 standard

Degrees of IP rating suitable for
IEC |protection provided | marine environment
60529

by enclosures |exposed to moisture

(IP Code) including salinity
Insulation U } ;
[EC coordination for se ol coating,

. L otting or mouldin

60664—| equipment within P & . &
for protection
3 low—voltage . .
against pollution
systems

LED modules for
IEC general lighting —

62031 Safety

specifications

Safety requirement
of general LED
modules
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3.3.1 A A <Table 5> Clearances, creepage distances and
shall S flEiM= o ARRe R WuE, o]AA separations on [EC 60079—11
g, U, AlEARe] lth
RN o o 1] 2 3 4 5 6 7
gk [EC 60079-11 6.1 7]F°& EC SeparatiolSeparatio
60529914 Q78H= IP 20 G o139l Al ARgol Vol— n n : Com—
- o N = o= - tage () distance|distance|Creepag Distanc |parativ
beshal wiEle]e] Ay o2 afAel e B (peak] eaganc through| through| = e un?ler tra(e:kin
“Zone 0 o] Af- =97 F7} o W IP sv= va%ue c%arrs]gonfningg%ﬁio distance| . pating g
ek BAASEEe 25wen el g L T G | | 9
HFEE WA 12mmol OB NE] HEEY oAy () | ) 1
A e oggom e sgEn oAAR:  WELLT LT T T Tal ] Tw
<Table 4>2] KC C IEC 60664—1°] W& o3% & prote| ib ib ib ib ib ic
ction
ol dldehs dibe AMFAIES] 2% 3 Vel
= ?-5]_]_4_ 10 |11.5]0.4]05/0.2|05]0.2|1.5]1.0(05{03|—1| —

<Table 4> Classification of pollution level on 30 12.0]0.8)0.7/0.2/05102]2.0 1.310.7]0.3 100 100

KS C IEC 60664—1

60 {3.0[0.8/1.0/0.3/0.5|0.3|3.0]1.9|1.0/0.6 |100]100

Category Details Example
. No pollution or only dry,
Pollution : . Sealed 90 [4.0/0.8]1.3]0.3|0.7]0.3]4.0] 2.1 |1.3]0.6 10oo[100
nonconductive pollution
degree 1 products
OCCUrs. _
Normally only nonconductive 190 |5.0(1.5|1.7]0.6 | 0.8 [ 0.6 [8.0| 2.5 |2.6] 1.1 [175/175

pollution occurs. Occasionally

Pollution ductivi Offi
degree | & emporary conductivity fee 375 |6.0(2.5(2.0/0.6|1.0|0.6(10.0 4.0 |3.3[1.7 |175175

caused by condensation must

be expected.

Conductive pollution occurs, 550 | 7.0(4.0|2.4|0.8[1.2]0.8 [15.0| 6.3 |5.0| 2.4 [275/175
. or dry, nonconductive
Pollution .
pollution occurs that Factory 750 [8.0]5.012.710.9|1.4|0.9(18.0/10.0/6.0| 2.9 |275|175
degree 3

becomes conductive due to

expected condensation. 1000{10.0/7.0|3.3[ 1.1 | 1.7 | 1.1 |25.012.5| 8.3 | 4.0 [275(175
Pollution generates persistent|

Pollution| conductivity caused, for

. . Outside : . 12,1 ¢ 5
degree 4|instance, by conductive dust 1300[14.0{8.0|4.6| 1.7 | 2.3 | 1.7 [36.0{13.0| 1| 5.8 |275(175
or by rain or Snow.
1575(16.0) 1" |5.3 2.7 49.0/15.0 19| |275/175
QA% 3 THANA EHhwis o)A AE] W AdAg
o] HEO <Table 559 2-& IEC 60079-11% A8 33| | F]oo| |45 32.0
st}
4.7k 2e.)12. 6.0 50.0
9.5k 81201 oo 100.
156 |15 [165 120

CTI : Evidence of compliance with the CTI requirements of
insulating materials shall be provided by the
manufacturer. At voltages up to 10 V, the CTI of
insulating materials is not required to be specified.
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<Table 6> Annex D

]

Requirement

A seal shall be maintained where any part
of the circuit emerges from the encapsulation
and therefore the compound shall adhere at
these interfaces.

The exclusion of components encapsulated
with casting compound from the creepage
distance i1s based wupon the
removal of the likelihood of contamination.
The measurement of CTI is, in effect, a

measurement of the degree of contamination

requirements

needed to cause breakdown in a separation
parts. The
emerge from  this

conductive following

assumptions

between
basic
consideration:

- If all electrical parts and substrates are
totally enclosed, that is if nothing emerges
from the encapsulation, then there is no risk
of contamination and hence breakdown from
contamination cannot occur;

05 080T A

— if any part of the circuit, for example a
bare or insulated conductor or component or
the substrate of a printed circuit board,
emerges from the encapsulation, then, unless
the compound adheres at the interface,
contamination can enter at that interface and
cause breakdown.

The casting compound shall have a
rating conforming to 6.6
(Encapsulation).
NOTE 1 Al
maximum temperature above which they may

temperature

casting compounds have a
lose or change their specified properties. Such
changes may cause cracking or decomposition
which could result in surfaces hotter than the
outside surface of the casting compound being
exposed to an explosive atmosphere.

NOTE 2 It should be noted that components
which are encapsulated may be hotter or
colder than they would be in free air,
depending on the thermal conductivity of the
casting compound.
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<Table 7> Secondary cell battery on IEC

600790
IEC Standard IEC 61960
type Lithium
Non—aqueous
Electroyte .
organic salt
Maximum charging
Up to 4.2V
voltage (per cell)
Normal voltage
(for surface temperature 3.5V
assessment)
Peak open circuit voltage
(for spark hazard 4.2V
assessment)
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