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The current IEC 60439

The current IEC 60439 standard applies to enclosures

for which the rated voltage is under or egual to 1000 V AC
{at frequencies not exceeding 1000 Hz) or 1500 V DC.

The standard makes a distinction betweean type-tested
assemblies (TTA) and partially type-tested assemblies
(PTTA).The following parts are mentioned and have equal
weighting. There is not a formal hierarchy. Each part is a
complete entity and can be used on an individual basis:

IEC 60439-1
type-tested and partially type-tested assamblies

|IEC 60439-2

particular requirements for busbar trunking systems
(busways)

|IEC 60439-3

particular requirements for low-voltage switchgear and
controlgear assemblies which are to be installed in locations
where unskilled persons have access for their use.

IEC 60439-4

particular requirements for assemblies for
construction sites (ACS)

IEC 60439-5

particular requirements for assemblies intended
to be installed outdoors in public places = Cable distribution
cabinets (CDCs) for power distribution in networks

The standard remains valid until 2014

NREIEER
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No. Characteristics TTA PTTA SEN Tl
to be checked (Type Tested Assembly) (Partially Type Tested Assembly)
1 Temp rise limits Type test
2 Dielectric properties Type test
3 Short-Circuit Type test

withstand strength

4 Short *circuit Type test
withstand of the

protection circuit

5 Clearance and Type test Type test
Creepage distance

6 Mechanical operation Type test Type test

7 Degree of protection Type test Type test

NREIEER




Indeed=EAcademy

e A U E—-eAeez ! 31 HN6QUBS pl A poen m

No. Characteristic to TTA PTTA
be checked (Type Tested Assembly) (Partially Type Tested Assembly)
8 Wiring electrical Inspection if necessary electrical
operation operation test
9 Insulation Dielectric test
10 Protection Checking of protection and the
measurement electrical continuity of the protection
circuits
11 Insulation -
resistance

NREIEER
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nEenm IEC 61439 valid as of Nov. 2014 o oA

LV switchgear and controlgear ASSEMBLY

Design Verification from original manufacturer

I —

LV switchgear and controlgear ASSEMBLY

Type tests to verify the conformity

Original manufacturer

Derivation Assessment

v
ASSEMBLY (original system)

A4

Manufacturer of assembly can:

- perform the installation according to the rules
of the original manufacturer
In case of madification, the manufacturer of
the assembly will become original
manufacturer for the customized system

Partially type- new
tested switchgear

v o
- 3
8 S
E =
m (1]
E E
5 5
& &

Routine venfication

;

Ready-to-use ASSEMBLY

i
¥

Routine verification
v

Ready-to-use ASSEMBLY
enrangsi, kasem NIncharoen
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Assembly manufacturer
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The new IEC 61439

The new IEC 61439 standard spplies to enclosuras

for which the rated wvoltage is under 1000 'V &C

{at frequencies not exceeding 1000 Hz) or 1500 V DC.
The standard defines the design verified ASSEMBLIES
and aliminates completely the categores TTA and PTTA.
In order to conform o the standard, type tests have been
replaced by a design verification which can be carried
out by the thres following eguivalent and altarnative
methods: testing, calculation/measuremeant or
application of design rules.

Tha following parts ara manticnad and do nat have equal
weaighting. Thars is a formal hiararchy. Each parl can not be
wsad indidually:

— IEC §1438-1 “Ganaral rulas®

— |EC &1439-2 "Power switchgear and
controdgaar ASSEMBLIES”

— IEC §1433-3 "Distribution boards®
— EC §1429-4 “"ASSEMBLIES for construction sites”
— IEC &1 439-5 "ASSEMBLIES for powear distnbutian”™

— |EC 61438-6 "Busbar trunking systams"

Part 1 is thie general rulss part and cannat bae usad akone 1o
spacify an ASSEMBLY.

Part 2 dafings the speciic requirameants of powear switchgear
and comtrolgear ASSEMBLIES (PSC ASSEMBLIES) and must
e usad with Part 1. This is e only part that has a doubls
role, it covers PEC ASSEMBLIES and any ASSEMBLY which
i not covarad by any other specific pars.

Parts 3-X ara still under preparation but are already rman-
tigned i Part 1. Thase could be mara than four, as additional
parts may be developad as the need aresas.

Summarising: With the currenily used IEC 60438, tha rule
iz “one part for each type af ASSEMBLY™. With tha naw

IEC B1438 tha rule is “bwo parts for each type of ASSENM-
BELY™. The compliance of an ASSEMBLY is daeclared refer-
ring to tha specific ASSEMBLY =tandard (e.g. IEC §14358-2),
and tha compliancs with tha general rules [IEC §1438-1) is
always implicit. Tha sentence "TTA switchgaar according to
IEC B043%-1"° = now replaced by “Power switchgear and
controlgear ASSEMBLIES according to IEC B1439-2, design
warifssd ASSEMBLY™.

The validity of the two standards will ovarlap until 2014 and
priar to this date, ASSEMEBLIES can be manufactured accord-
ing to IEC 61432 ar IEC 80435,

Relationship between the two standards

is as shown in the table below:

GEN THAI

IEC 61439-1

IEC 61439-2

IEC 61439-6

+
IEC 61439-3

IEC 61439-4

IEC 61439-5

replaces

will replace

will replace

will replace

will replace

IEC 60438-1
[5t|l| vahd unlll 2014}

IEC 60439 2
{stlll '-.ralld}

|EC 60439-3
(still walid)

IEC 60439-4
{3t||| '-.ralld}

IEC 60439- 5
(still valid)

NREIEER
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Tests described in [IEC 61439 -1 in comparison with the type tests described in IEC 60439 "GEN THAI

Comparable type tast
Mo. [ Characteristics to be verifiad Clause/Subclause H
i ! from §0439-1
1 | Strength of material and parts : 10.2 | Mot required as
b A : *Typa best™ but as
i Rasistance 1o corrosion H 10.2.2 *Dezign and
f ' 10.2.3 i construction” rulas
L3 = an paragraph 7 of an
L TI'IBTI"I"IE| stab-h!y H 10.2.3.1 . subsidiary standard
 Resistance of insulating materials to normal heat i 10.2.3.2
HHS.EIEII'H:E lv:} ahnurmal l'IG-E'I.l. EII‘K‘.'I TII'G EILIE tl:l a‘1|:El'r"lE.l E:'IHCI!III‘: B-TlEIE:lE ; 10.2.3.3
F Resistance o ultrasviolol ﬁ_m recliotion i 10.2.4
L ........................................................................................................................................................................................................... &
{ Lifting : 10.2.5 :
| Mechanical impact i 10,26
! Marking 10.2.7
2 ' Degree of protection of enclosuras H 10.3 | B.2.F7
3 | Clearances and creapage distances H 10.4 8.2.5
a F"r{:-lEH:hl:!rL Eigalnst Erlac‘tnl: sh-l:u:ll. Elm:i |r1l.agnl.1,' ur pmleclwa l.'.-lrl.'.LI-IEE i 10.5
Erl‘actwﬂ I:Untll‘lu“'!,l' b&iwearr I:ha Expn-seu:l nﬂnﬂuclwe
E 10.52 8.2.4
H a.rt I th ASSEMEL‘( d tha tact L
Erl'ELtl'u'EI'TE‘-SE of tha ASSEMBLY for extermal faults 10.5.3
5 incorporation of switching devices and components 10.6 Mot raquired as
i £ “Typa tast™ but as
B " " A "Design and
Internal slectrical circuits and connections : 10.7 construclion™ rulas
7 an paragragh T oor an
Terminals for external conductors : 0.8 subsidiary standard
8 i Dislectric properties i 10.9
Fawer -quuanr:-_-.r l.l'l'lthEl-al"‘llﬂ uﬂilage 10.9.2 B.2.2
|mpu|sa withstand. vnl!aga 10.9.3
=] Tamparature rise Hlmits H 1010 8.2.1
10 | Short-circuit withstand strangth : 10.11 aza
11 Electromagnetic compatibility (EMGC) 1012 + Annex J 8.2.8 + Annax H
12 | Mechanical operation 10.13 8.2.6

vialn
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4eVIG] Mo<QechypkNests) 5 :IEC 4eVHVZ;] M4deV  4pdigMverification) 5" :IEC 61439 -1
5hG;|ed4dG5 : kF " STanpédrature-Qsg Wilits) x L 5hG;|ed4dG5 : kF " STanmpédrature-Qsg Wili&s) x L
7kF]TMdH gs GDigledncipioperdes) 7kF]TMdH gs GDigle&Xncipiopertes)
7ZeTJL4eV X BBAEt:cikuit withstand strength) 7ZeTJL4eV X BBAEt:cikuit withstand strength)
NV@KgOX5 :Z:;V NeHectwdress of the protective 4 4eVN-":4dLdHpX<€dZeT]|TMIVF ™5 " : Protéchibn aghihst electric
circuit) shock and integrity of protective circuits)

VcUc”ee:rL ede[pXcVcUc”e€lddradcesphack LZ|L VcUc"ee:rL ede[pXcVcUc" e ElddraicEsgpnd treepage distances)
creepage distances)

4eV NBgMdH g MecldamicaDoperation) 4eV NBgMdH g MecldamichaDoperation)

V c G d MeV N-— (Ddgiee of protection) VcGdNWeV N-":4 NG G{Dkgrée of protection of enclosures)

7ZeT7:JL5 :Zd]BMANC 4Stkength of material and parts)

9. 4eVVZTA4dL5 : kN\cHE VN X g HIabbrporation of switching devices
and components)

1ZLJhwo QmeG p X c = 10. Z:;VsRR-eSeUrL piKH Jietdfmetelectrical circuits and connections)

11. 5d xZg'v §§ M H d Z L | eBreralk fat external conductors)

12. 7ZeTo5 —-e4dLsG -Je: [Eleecuomagdesi®Rddmgatibility; EMC)

enrangsi, Kasem Nincharoen
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Summary table with the main changes GEN THAI

IEC 60439 IEC 61439

IEC 60439-1 5 : |EC 614.38-2
Type-tested and partially type-tested assemblies Demgn 'u.renf' ecl ASEEMEL!EE

Mix of different rules and demands in each part Dlear structure:
IEC. 61439-1 “General rules”

IEG EHBE E -E "Subsldlan.r par‘[s {pn::duc:t standard;l

Each part is a complete entity and can be used on an individual basis Each 51”35*'5'3"? W”" s based on the “general rules” '{F'Elﬂ 1]
&n::l mcludes ::rnl-_..r the spemﬂc: addltmnal rules f:}r the spem’r‘ s prnduct

....a.

Testing each type of ASSEMBLY: Three alternatwe melhnds fnr verifn:atmn
Partially type-tested or type-tested Test calculatmn.-’measurement demgn rulea

.-..p.

Annex E: Annex c:

Agreements between Customer and Manufacturer ; Agreements between Customer and Manufacturer are

marg deteuled EH‘ICI e:xtended

Ehared reapnnsmmty
Dr:gmm Manufac:turer vs .-f'.S"E:‘rEI".u"IE!cL‘“tr Manufactur&r
: Technma} changea and cEarrfmatlnns
DI'-.I'EI'EII'f factor, verification of temperature rise,
mechanical characteristics, neutral conductor 50%,
additional verification {from IEC 62208)

Kasem NIncharoen
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Flow chart to establish how to verify the temperatu re rise GEN THAI

!

Yas Single Yes
In= 630 A compartment?
lhl'{h ) La
Yas
I, = 1600 A M
My
- -
Are the IEC 61439 Yes Mo
and IEC: Ara the IEC 61439

conditions fulfilled? conditions fulfilled?

lmﬂ l“r’as
k. -

Testing with currant OR Caleulation in accordanca Calculation of the
darivation (If a lesled prolotype s availabia) with |EC 60890 lotal power loss
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{ New structure with general rules and specific part for each type of assembly
to make revision easier

Current General rules + Power switchgear and controlgear asse mblies

IEC 60439-X ol =L

LV switchgear

& controlgear Distribution ~ Assemblies for Assemblies for Busbar

Assemblies boards construction sites  public networks trunkings
60439 -3 60439 -4 60439 -5 60439 -2

General rules
IEC 61439 -X IEC 61439 -1 (2009
LV switchgear

& controlgear
Assemblies

Power switchgear and Distribution Assemblies for Assemblies for Busbar
control gear assemblies boards construction sites

61439 -2 61439 -3 61439 -4

public networks trunkings
61439 -5 61439 -6

+ Part 1 is a collection of requirements xnot an assembly standard

T All assemblies should specified as being in accordace with one of the Parts 2 to 6
inclusive

Possibility to extend 61439-X series for new type of assemblies

I+

NREIEER
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IEC 61439 architecture Replaced Standards

General rules

N %

x T I, 0 _a

@ (L I 5
3 F

4

GEN THAI

Replaces IEC 60 439-1

v ¥ ¥ ¥ ¥

IEC 61439-2 IEC 61439-3 IEC 61439-4 IEC 61439-5 IEC 61439-6
Power switchgear g = - . :

g Distribution Assemblies for Assemblies for Busbar trunking
and controlgear . s N
¢ boards construction sites power distribution systems

assemblies

replaces IEC 60439-1 replaces EC 60439-3 replaces |IEC 604394 replaces EC 60439-5 replaces |IEC 60439-2
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®",, U i° Eesignoeerific@ibhe
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Test
Design ' Calculation
verification |
Design rules

+Test: A—¥ p!§—-°efcca., B> 8°Eee —A ' 3<IpAZE
+Calculatiort 2-> ,pu'tTpea-—"0°md-Aee¥¥Y5, EA—opS, n!s
ABHE | — ,p)oeHa A GS gete I, R PIVM 1S |3 — e AjoE T3
tDesignrules ', pi°°, AceS;Ea, i AQE¥SASCOpS USSP, 2
A3 0°8n BylsA-5@&TuA "3°°EeC !'aa™18tayns"°—

viain LV SwiItchboasB , K \NIncharoen
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Design Verification

Table D.1 ~ List of design verifications to be parformed

Y-nh xtion o.ccn:mlabh

o, | Chawacienstic to be verified cx::‘n: Compenson with
Subtintees Testing a referance Assessment
“. qn
Bremgltivof molenial and pasts: | 102

Aesistarce 1o cormason 1022 YEs NGO [Se]

Fropartes Of (el y
Manan:
Themal stabiity 123

y-l rxal
(R o

YES NG ()

YES ! 8
Fc) )ln-r.u)o h YES na [E

o
L
v' r.u

l

Comparison with

: Assessment
reference design

"Worst case” scenario
will be tested and
covers the rest of the
system.

///// S
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MJ]VkN4eVJG]\MTdH}WCEL FrNT e GEN THAI

Design Verification

T The twelve design verification characteristics are split down into two
main areas, that of gonstruction fand performance

t Construction

1 Strength of materials and parts

t+ Degree of protection of enclosures
T+ Clearances and creepage distances
I

Protection against electric shock
and integrity of protective circuits

Incorporation of switching devices and components
Internal electrical circuits and connections
T Terminals for external conductors

+H +
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Design Verification - GEN THAI

t Performance
T Dielectric properties
+ Temperature rise

T Short-circuit withstand strength

T Electromagnetic compatibility

+ Mechanical operation
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GEN THAI

Summary New IEC Design verification replaces TTA and PTTA categoris:

Venﬂcatmn nptrnns auanahle

(TR TR FY o R P E s ErR ey S a W oy TRy Yo

Characteristic to be verified Verification Verification - Verification
: by testing by calculation - by design rules

10.2 Etrength of material and parts Yes ; MO Mo
sk Degree - :pmtectmn ﬂf Enﬂlﬁmres "r’-EEFI‘qu‘r"-E-;-.
e Glearances shlenee, mmances “r’-;-a *ﬁas S e
“"11] a 2 P mmmu.w e pﬂns R VEE R Sl A

10.5. 3 : Effectiveness of the ASSEMBLY for external fauits Yes E Yes Yes
106 Incc:nrpﬂratlng of apparatuﬁ . T N T Ne  Yes

10.7 lnternal electncal ::|r'|::L:|t5 and EﬂﬂﬂEEthﬂS Pt Mo : Yas
ma Termmalsmr extemal mnduﬂmfs r~, ; H_WE
1[]92 F'nwer frequency w|th5tarrd 'n.rnltage \r}e& R e e
1[]93 lmpmﬁe WIthE.tEtnCl wﬂltage ‘f‘esh.. S e

1[]1[] Temperamm - ||m|t5 ?EIE : Eesfa
1[]11 Short-cirou w”mmnd strength ‘feg E ?ES el
012 T Emo 0~ S

10.13 | Mechanical operation Yas : Mo NG
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Description Verification Verification options available

Characteristic to be verified By testing By calculation By

10.2) 4eVIG]'M7ZeTp5v:pV:5 : ¥ KX = YES NO
r ={Strength of materials and parts)

10.3) 4eVHVZ;] MVcG dM4 dR Degreetod L YES NO
protection of enclosures)

104) 4eVJIG] MVcUc”ree:HdZL|erL ede[pXcCYES YES
VcUc”"ee:HeTO @Xealaddes and creep age

distances)

105) 4eVIG] MN¥KPSeQ5 :Z:;VN- ":4|dL YES NO

Je: G —e L s RPReteetion against electric shock
and integrity of protective circuits)

10.6) 4eVIG] M4eVi|e:elL5 pKLgKN4VE™ NO NO
" j w(lncorporation of switching devices and
components)

NREIEER
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Description Verification Verification options available
Characteristic to be verified By testing By calculation
10.7) 4eVIG] MZ:;VZ:;VSRR- epMtes kize@= u NO NO

(Internal electrical circuits and connections)

109) 4eVIG] M7kF]TMdHQg5 :7ee7ZeTaoNv LXESZL NO
(Dielectric properties)

10.10) 4eVJIG] M5hG;|ed4dG5 : " kFSITgoQ gwES YES
(Temperature rise)

10.11) 4eVJIG] M7ZeTJLJeLH* 4Vcp]XdGZ: WES YES
(Short-circuit withstand strength)

10.12) 4eVIG] M7ZeTo5-e4dLsG-5":]LeTpTYegrXVvi4 NO
s R R{Etectromagnetic compatibility)

10.13) 4eVJIG] MVcG dMdeYa=4X YES NO
(Mechanical operation)

NREIEER
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(10-11) : 4eVIG] " M7ZeTJLJeLH+ 4Vcp]X di| ByTesting By Calculation | By Design Rules
(Short-circuit withstand strength)

/! / /
Verification by design rules: Table 13-Check List
"TeUo0> ]gMhwH-":Qg;eVFe | sTre
1 7ZeT]eTeVirL4eVILIJeLHe 4eV XAdsehblyV 3"
r=-"U4Z+e”Vj 0JeeddMHAZH-LPMMA~AV | 5T
5 S5LeGRIJhwAL—-—eHdG5 : M d] WMelV ™k dat: Zk:G\ 3
5 :Assembly Jhwifed44Z+e”Vj 0JeeddMHAZHFLPMMAV|[STe
3 QYJhw5 :Md]MeV WpdecHke@® DI=Z:; V5 :

Assembly Jhwifed44Z+e”Vj 0JeeddMHdAZH-LpMMAN | ST}

=LgG5 :M d} @ @VVYMHER W#tdssembly o Nv VY dlo S
4 0GhUZ4INNVee: 0 "TjZldhGKko G AthX4 Ulc*ee:JhwoJee4 dL
AVji'L—U4ZeeHdZH-LpMMA2AV | sTe

Zd]GkpXeTkF]TM dHWHeSIRR— el ptKcZ :; V5 :
Assembly JhwbAv LNVcoSJoGhUZ4dMHAZHALpMMAV | |sTs
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"TeUo) ]goMhwH-":Qg;eVFe o| sTrlz  GENTHAI
7ZeT]eTeVirL4eVILIJeLHe 4eV XAdsembhwV o hw=
6 =kGpXcd4dVcMZL4eVOXOHOKGNUOM4HgoJhUMoJee?MV] GlhdZee
HdZH-LpMMYKF BTTM t/H\gbei4 dM5 -"TIX5 :qV::eLOI+OXgH
"kNAVF™LdYL u
7ZeTUeZ5]W]|esRR-eJhwsRs*"XOeselgNW8ab J:
7 HeT5-"Md:7 4.4 XrA blHy Xc Z:;\ASsembly J hwTHh
7ZeTUeZL-"U4ZeeVj 0JeeddMHdZIhwoNv L
5 Assembly JhwNYVEdclddure [JZLNgGJIJhwTbobsRENX
VINp MM o GAsEedbiMH —LpMMJIhwOeelL4eVIG] MAVj[STe
9 Enclosure JhwNVc4Addamibly ThVINpMMoSBWUOUZI L
oGhUZ4dLpXcTh5LeGoGhUZ4dL4dMHddZH -L
10 Partition ][ZL4dMLZ:;V5 Assembly JhwifhdeV "4pMM
Je:4eUSeQ o"Tj L4dLpXcTh5LeGoGhUZ4TL
‘r=*]1gA"VdM4VFhIhwT|€loiMelVHVZ;]" M jwL u oQgwT
3sTerdpA"VdAdM4VFhIywdedX\LH-":Thd4deVHVZ;] M jwL u oQgwT
"KN4A4VF™N- :4dLsRR- eXdGZ:;V5 :qV::&lGo® hd Z@G dVpdiV-&d\X@
7TkF]TMdHgoJhUMOoJee "V |jo® hutZ vk X K4\ F ¢ Brpaking Capacity
pXc VcUc dLHVeU
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'GEN THAI

No. Characteristic to be checked

1 | Degree of protection of enclosures
Clearances and creepage distances

Protection against electric shock and
integrity of protective circuits

Incorporation  of built in components
Internal electrical circuits and connections
Terminals for external conductors
Mechanical operation

8 | Dielectric properties

9 | Wiring, operational performance and function

enrangsil, NREIEER
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3. X d4\FcSeULExernal Design)
3.1 pO:]ZgH=V ™MGpMMS &kierndl Design Assembly)
3.2 pO:]ZgH=VvV ™G p M MpzN dgyBe)
43 pO:]ZgW=V MGpMMG —e L " DealNpt Fypéd)
4.4 pO:]1ZgM=vV ™G pMM (g7 \Erclostd Fyjpe)

- p MM H | — €Ghircle Type)

- pMMH | MukiGubicle Type)
- p M M g HDesk Type)

- pM M4 X Box Type)

- pMM4 X :NkiGBox Type)
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NHQ", ,,—l—3(Levce)I$o}§ig:eS—’ ce

4. He TV cG dM pLeévéb \ddltage)

MVgSAdFD ™MsRR-eSabUWrLdpMeWr,cpMe: " 4sG-HeTVcGdMQg4:
pV:GdLsRRVe4 MG -ZU

1. ! £ —"r A &Bigh A+ %ckagesEquipment)
i, —A!S—B5XkX¢Coheelz2np

2. ¢! £ —"r A ¢ ¢o(Mediom-Vakanp Eguigent)
fifoyr A S ~aBA R op” ESA™n

3. ¢! £ 71 A ¢(Lan ANSHageoEGUPMment)
i, —A!S20@@ At cop~TEN,2np
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HeTTeHVIEERI439 -1 AVj\ T 4 Z1Jd2001 : IEC 61439 -2

1. kN4VF ™ HSM@dHing Device)

2. s kdsaMRIMI7 ZDdntrebDevice)e )

3. A kMN:4M ETIE)@1e F SignalingEquipment)nt)

4. s KkNsaN EIMIN-Protéationequipmentant )

5. SKNANIFTMINVudNeN XU Regulaiitig & Gdipfmenint )
6. Md]MeV ™pXcH dZV Bug lodvi &/BilisNdaz \BUfport)

7. HI-"Vj o7V jwCabinet) k - T

8. ]ZLNVc4 M JAetessories)
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1. kN4VF ™ HSM@dHing Device)

2. kN4VF™7 ZAdntrklMDevice)

3. "kN4VPE["d@ @ e FSignaling Equipment)

e b ) Bevar L MOCO )
> A G e { A B
i Th i By | NI 5
‘ - < Nagesyy Oongsyr
< 3 ot Bt Send
a A

4. "kN 4V F ™ N-Protédalibn equipment )
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5. kN4A4VF™NYV dMo N X hwU Regulathdg Eqdipheent )

6. ]eUsR Md]MeV™ pXcHdZV :VdMMd]MeV ™
Cable ,Bus bar & Bus bar Support)

7. HI =~V 07V jwCabinét) k — T

8. ]ZLNVc4 M jAetessories)
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]ZgHE YV MGsRR- epXc5-4|e”"LGHeTTeHVCelLHee:u .
5—-"4|e"LG]IMHTGsRR-eHeTTeHVCelLHee:u Jhwo4h
5—-"4|e"LG]MgHEGsSRR- eJdwZsN

5—4|e"LG]MMgHEGsSRR- eHeTTeHVCel
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- e
Rated Voltage System 230/400 Volt (UO/U) /Other
Network System 3 Phase 4-Wire
Ground Arrangement Solidly Ground / Other
Rated Frequency 50 Hz
Rated Current 100 +6300A ("pa!3e» RagA e Aee
Rated Short Time Withstanding 50KA /1sec :or refer to Drawing
Rated Peak Withstanding 183kA Peak / other
Control Voltage Vac / other
Finished Electro galvanized / Polyester / Powder Paint Coatng / other
Typical Form Separation Form 1/2/3/4( a,b)
IP : Index Protection 30/31/40/41/42/44 [54/other
Ambient Temperature 40 C /other
Temperature Rise Limited 65C/other
Standard Bus bar Rated IEC 614392 / DIN 43671
Type of Switchboards IEC 1/ /License/ other
Accessible Type Front acc. / Rear acc.
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GAI uw m

um

Rated Voltage

peratioimVoltagege : Ue — A =

) ﬁg@ﬂmﬁmmdﬁﬁﬂaﬁmjé VTRV i U o’i\j. .
bm@ﬁWﬁmmmﬂﬁwﬂwm’mM@WMG Jhws5d YZ 5 e W % ::—:- ﬁ
s

///
lV/

4eVSRR— eL7\MBERAZ:

—0g4dGpV:GdLH|we5 :AT—"pNX:;|e~Le e% h]‘

LV, 30/400VAC o0oR] ]JeUMV, 12KV24KV36kV

; ;

rﬁ,,,..,,t’,,. E 3

4eVSRREZESIT g7
r=Qg4dGpV:GdLH|we5 :A"T-—"pNX:;|e*Leeu 1]
LV; /400 VAC o0oR] JeUwV; 11KV, 22KV, 33KV
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- Rated Insulation Voltage : Ui

Ui 1000 VAC

Ui = 690 or 750 VAC
Rated Insulation Voltage : U 7] VcGdMpV:GdL]I:]TkGIJhw<LZL5 : kN4VF™]e
JLsG-rL]SeZc5 : 4eVo4 gQpwer Glddgey gL
Rated 1 mn power frequency withstand voltage ( 50Hz,1mn) 049gG;e4Nd;; dU
SeUrL kN4WwWAMsent qGUH-":sTe04gLpV:GdLR- e<L¥2eJhw4|e” LG Jd
PV:GAdLSRR=de 5=Z:;VrG u H-":]1:sT%08QglpV:GdLSRR- e<LZLJhw
4|e"LGpT-—of}yh *=
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Rated Frequency

7ZeTlhwlhw4|e"LG5 :HI-sRR- e fMNWLYV.eTUe@dZ ehlUBGWNYCc;|eJhwHI-
"—e: g:rL4eV4|er"LGSeZ4eVF™JelLHee:4 dG USNIJIhwWALe B Lh)XGG | e
+ 5':7ZeTlhwlJhw4|e”LG o=

50 Hz ,60HZz

400Hzz , AnddEtc:c.

QU4 dG4|eX Ratd Reveer ) ; P=watt, Q= Var ,SVA
QgdvdGo Qe ZoN "RatdIFoweeFactor)r )
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Rated Current

1 Qg4dG4Veplr=
In; Rated Normal Current)

2 Qg4dG4Vcepld4Vep]lXdGZ:;V
Icu +Rated Ultimate short  circuit breaking capacity: kA rms.)

3 Qg4dG4Vcepl]d4Vep]XdGZ:;V
Ics +Rated service short-circuit breaking capacity: KA rm S.)

4 Qg4dG4VcGdM4Vep]XdGZ:;V]I:]kGIJhw 4NY¢BB®9EXd IWws G —rL
+ Rated short-time withstand current: KA rms./s.)

5094dG4Vcecp]XdGZ:;V]I:]1kG
Ipk; Rated Peak Short Circuit Current)

6 Qg4dG4Vcp]XEZVAMRY Z]
Icf; Rated Fuse Short Circuit Current)
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sﬂmﬁwwﬁﬂm\mmﬂmw&ﬁmﬁm@m@ﬁ@ﬂmammﬁw B BV I-C

Ares oI QS Febki .4 5ol o Tenihratiirer Riseddrited) ed )
e aeedS @ 2Azd3,5 -

and 3 09

4:and 5 0:8

61t 9 077

Updta 10 06
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Partitioning of Switchboard (Form)
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ol peAYEA@ ey AR
LOW VOLTAGE MAIN SWITCH BOARD STAN

(Low - Voltage Switch Board) unasguiliieadias : IEC 60439 - 1 uan.1436-2540 ,
286%.2001 : IEC 61439-2
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Partitioning of Switchboard

(Form)

HU18av

Aruanutu:dadaduasalwwhlago:WoIstuINISILUYAU tgngoomsaadv
dyuus:nouranmetuQadasuasaiwwi auasaulwwhsan uauis ddcoane

SoUNVHISUateMetulAsvas1vuoVQadasuasalwwi (Enclosure) 1Geonu
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ADWEATYUDY Partitioning of Switchboard (Form) " | AT
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msaalomatunisiianuRauna (Fault) ta:ANULEEHIY AD1Dd:IAQTU
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MV=WIISUNDIVISOY Form Uov — T r 1T —
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IEC 60529 or di®n. 513-2553

[ Ingress Protection ] Code

I'J.l'n'n'Hl.J'\-.':.'I:.l'l'rHJ."LIlII’fH P [ingress Protection] Code I'].'lJJIr]Jllr”.'“'rrT'lul?” N S005051950 nes: (EC S5

SIHNTT
lLifinisUpuit No Protection

grnsnuouiuaouu dofldidud g uednae

wnnTmSaw iy S0 wu,

Ul Large foreign bodies, diameter
greater than or egqual to 30 mm.

muﬁﬂuanﬁ‘uﬂauuﬁuﬁﬂLﬁudwuquﬂ'nmu

HINATIMEELIY 12 MM,

ElUld Medium-size forsign bodies, diameter
greater than or equal to 12 mim.

dunsmlaariunaoufinfididun g udnate
annawSaaniu 25 s

L ilUlé Small foreign bodies, diameter
greatar than or egual to 2.5 mm.

aransnlaaiueoonfof i TUEUENATY

awnnImiariiu 1 uu
tertluls Grain-shaped foreign bodies, diameter
greater than or equal to 1 mm,

A ndaariuedule
Dust deposit

dnsnsodaeiuduldaananusoiuuy
Ingrass of dust

sWasf 2

SWANH LGN

e i

i

Aaanisauludu

U5

Ladinysdaniu Mo Protection

- " ¥ i o
anunsolauiusifanausnaindiaunl i
Vartically falling drops of water

aursmlauiudfiRnass TN MUK LaEs A w0
ﬁﬂ;guﬁulmﬂﬁutﬁtﬁu 15 aarle

Obliquely falling drops of water up to 15°
cowards vertical

k7 s ol qa e B o
AU DA TR NROH TINE T LU LSS TS
vinymiuuwaReldfiv 60 ouAnla
Spray water up to BU° towards vertical

110U ATHMER U IMSEUITAAETIANIIINYNFIA NI
Splash water from all sides

ansndaaiunrssiadinniieynma
Jets of watar

[ gl
AU e AU Y LA LASMISRAKWIaL WL T
Fower jets of water

anrsnlaaiuduns T InwRgaas ke
Partial immearsion

AsnlaanuauwAT eI nHlRaa NS
Immersion
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' Element of the IP Code and their Meanings

IP:Index or Degree of Protection

GEN THAI

Numerals Meaning for the protection of Meaning for the
Element or letters equipment protection of Ref.
persons
Code letters P — - —
First Against ingress of solid foreign Against access to Cl. 5
characteristic objects hazardous parts
numeral with
0 (non-protected) {non-protected)
1 = 50 mm diameter back of hand
2 = 12,5 mm diameter finger
3 > 2,5 mm diameter tool
4 = 1.0 mm diameter wire
9 dust-protected wire
6 dust-tight wire
Second Against ingress of water Cl. g
characteristic with harmful effects
numeral 0 {(non-protected) -
1 vertically dripping
2 dripping (15° tilted)
3 spraying
4 splashing
5 jetting
6 powerful jetting
7 temporary immersion
g continuous iImmersion
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Indeed==Academy
7ZeT]leTeVIirL4eVN- ":4dL dLHVeUS5 : kN 4 AETMt

IPXX

First digit access to hazardous parts and ingress d solid foreign objects X HdZo X5
AXdApVAMY cGdM4eVINZL:;4dISe UL 405l-editfiVeUSeUrLHI-sRR-e€

IPXX

Second Digit Entry of water X HdZo X5 Xd4 hixnwlcGMM4eVN-":4dLL|xe
A"Vjp'5 :0"XZo5-esNrLHI-sRR-e
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D 211 -0

Ambient Temperature

Temperature Rise Limited

CEl
IEC

60439-1

HHHHHHH

NORME
INTERNATIONALE

INTERNATIONAL
STANDARD

£ i 4 1R i B (e Mee ke ] 1S
 Colc A e LoVl d W el e 0

IEC 614391

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Eaon 10 206U

DEUTSCHE MORMHERN

IEC 60439 -1 4|e~"LG4eV 4pMMU TVdAMrA*—"kFASITgoQgwT
°Co”™Lj kFASITgqGUW5SN] A ho@inal rise of 60°C or
more above an ambient of  40°C is allowed by BS EN 60439 -
ed.4.1:2004 provided that suitable precautions are taken. BS
EN 60439 -4.1:2004 (equivalentto IEC 60439 -1) Max Conduct
Temperature 105 °C

IEC 61439 -2 4|e"LG4eV " 4p MM WVaX Xrdihkent
Temperature @ 50 °C ,Max Temperature Rise Limited 105 °C

Stromschienen aws Kuples

Famezzang M Dapssim

DIN 43671 4|e~LG4eV 4pMMU TV dMr~A—"kF853CT goQ gwT]|

oML kFA"SITgqGUWSN]I: kG
Max Conduct Temperature 65 °C
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IE®G0438eries

Lowvoltage switchgear and control gear assemblies

'One general standard :

TIE®O043Rype-tested assemblies (TTA) and paatially type
assemblies (PTTA)

' Four related standards:

TIE®O0439busbar trunking systems (busways)
TIE®G0439distribution boaid(snskill people)
TIE®GO0439assemblies for construction sites (ACSs)
TIE®O0439cable distribution cabinets (CDCs)
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The tests of stand&@iERC

| There are two type of tests:
They guarantee that the switchboard complies

with the necessary standard requiremeftype tesise performed by the
manufacturer on one or several
configurations:

I
InP
INnB
Ihi
b
INb
IV

temperature rise limits
dielectric properties
short-circuit withstand
protective circuit effectiveness
clearances and creepage dista
mechanical operation

degree of protection.
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The tests of stand&@iERC

They guarantee that the switchboard
complies with the necessary standhfdere are two type of tests:

requirement '3routine teats performed by the pan

oneacparticular switchboard:
¥nB general inspection

¥nD Insulation/dielectric test
¥n10 protection measures.
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Test

(821): temperature rise limits
Test performed by the manufacturer

' Guarantees the safety and reliability of the switchbod, by avoiding problems such as:
' connection damages

" reduction in insulation performances

" risk of burn for maintenance operators

electronic components damages
' faulty operation of the devices: inopportune release.

'’ How to proceed

' to measure the temperature of each equipment, afedelay allowinga stabilized
temperature, when each circuit is used at its rated povaerd when the complete
switchboard is loaded with an appropriate diversity factor

' Result tobe obtain
' temperature rise shall not exceed what the different equnent can withstand
' the temperature of accessible surfaces ha®exhecked
Kasem Nincharoen




TestA
(822: dielectric properties

Test performed by the manufacturer

' Guarantees the switchboard safety and reliability,
to avoid problems such as:

' electrical arc generation
' insulation performance decreasing
' connection damages

' Withstand impulse voltage test and aactest are performed

enrangsi, Kasem Nincharoen




Test B
(823: shodircuit withstand

Test performed by the manufacturer

" This test simulates an incident which could occur onesi

' Withstanding the short-circuit currentss:

' to avoid danger (rupture and projections of componerdsc generation
and propagation outside the switchboard,...)

' it also means the installation cave quickly put back into operation after

the incident.

Relationship between peak current (Ipk) and short-circuit current (Ilcw):
Ipk = lcw x n

RMS value of short-circuit current Ipk (kA)

kA eff/1s (lcw)

lcw d5 15 Ipk d7.5

5<lcw d10 1.7 8.5<Ipk d17

10 <lcw d20 2 20 < Ipk d40

20 < lew d50 2.1 42 < Ipk d105

50 < lcw 2.2 110 < Ipk

Kasem NIncharoen




est A
(824):. effectiveness of the protective circuit

Test performed by the manufacturer

' The effectiveness of the protective circuis verified by two
tests:

' resistance measurement of the connection between the
exposed conductive parts and the protective circuits

' short-circuit withstand performed between the
protective conductor and the nearest phase conductor.
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Testh
825 clearancecaedpadestances

Test performed by the manufacturer

' Clearance control: shortest distance between two conchive
parts.

' Creepage distance control: shortest distance along tearface of
an insulating material between two conductive parts.

enrangsi, Kasem Nincharoen




Test B

(820: mechanical operation
Test performed by the manufacturer

' Endurance of materialguaranteeing the longevity
of the various mechanisms.

' The standard require$0 operating cycles.
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Testh
(82/). degree of protectior6(B29EC

Test performed by the manufacturer

' The tests carried out define the capacity of an equipg
switchboard to:

' protect persons against contact with live parts
' protect equipment against penetration of solid objects anguids

P, 1stdigit:
y protection of persons
y protection against solids.

2nd digit: protection against liquids.
Note: in case of only protection of persons is needed, the 2 IP digits are replaced by x.
Example: IPxxB.

Additional letter (optional): protection of persons against contact with live parts:
y A: protect againts access of the back of the hand
y B: protect against access of fingers @ 12 mm
y C: protect against access of a tool @ 2.5 mm
y D: protect against access of a tool @ 0.1 mm.
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Th&tests performed by the panel builder

. These 3 routine tests can be easily and rapidly performed by the
panelbuilder:

y overall inspection according to the mounting
Instructions and technical documents (right device
ratings, tightening torques)

y insulation checking by a dielectric test

y checking of protective measures and of the
electrical continuity of the protective circuits.

. They complete the 7 manufacturer type tests and guarantee
professionnalism and responsability of panelbuilder.

' 3routine tests performed by the panelbuilder:
' n°8 general inspection
' n°9 insulation/dielectric test
' n°10 protection measures.
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Test 8

(631): general inspection
Test performed pgrikéouilder

' Check of mechanical actuating elements, interlocks,...
effectiveness.

' Check of proper layingf conductors and cables and proper
mounting of device.

' Check of connections adequate contact, especially sezd and
bolted connections.
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TestA

(B34): insulation resis&3edielectric test
Test performed pgrnibéouilder

' No arc flash-over or insulator perforation muste
observed between the live parts each other and between
the live parts and the conductive structural parts.
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Test hO

(833: protective measures
Test performed pgribéouilder

' Checking of protective measures and of the
electrical continuity of the protective circuits for
metallic assemblies.
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Preventive Maintenance

for Low -Voltage Switchgear and Controlgear Assemblies
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MY UIAT!IOE°S®Do°s Edreld o Aud TlPp
» |nsulation Resistance Tester
® AC. Dielectric Test Set
= Protable Test Kit
» Digital Low Resistance Tester
» Relay Test Set
» Power Quality Recorder
» Infrared Thermal Image
» Primary Current Injection

» Three Phase Power Supply
» Torque Range
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Questions & Answers
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