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Indeed==Academ o 5 _ _
asanduasan il Electrical Switch Board

GEN THAI

ueaiad Wil useduiunate uaz useen (MV & LV Switch Board)

uIasFIuNLALN2a : Old IEC 60439, NEW IEC 61439 , IEC 62271

unesIN uuadv uwovmu'm‘ma,juﬁouwou%aumﬂuwoﬂszna‘um’"\
dradu talddndeaind qunsaiilavAunscusiiu alnsal
ilavAuaug Wau1s wazindavinnivg twasuiniiannunavang
TIWAN U1 aTiiduTuan unssaInadeaa Taadiur1satad1a9' 6%
MUK uard unAvYAIULNISINA
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Indesd Ilntelligenos
¥ .a o

aaInduasa TWWI LU CENTHA!

1. enunséacv (Installation)
2. anassunsnasiau (Testing Standard)
3. anuarzaruauan (External Design)

4. auscaunsynu (Level Voltage)
5. auATsuLvAuLazaiianuasaulu (Insulator)
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Indesd Ilntelligenos

ANUNAISARAR (Installation)

GEN THAI

1. nséiase (Installation)

1.1 Aunn1saac (Area)
- Aadanmeluerms Indoor

- Aasameuenoims Outdoor

1.2 Sanazn1séac (Type)

- Fllhuuvdadalszaiuii (Stationary Type)
- gllhuwundenii (Movable Type)

1.3 suuuunséacv (Place)

- nwuiatin (Floor Standing)

- nuvdaniis (Wall Mount)

- mwdamau (Ceiling Mount)
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Indesd Inielligena

MUNINTIIUNNTNASAL (Testing Standard)

GEN THAI

2. anassnun1snasau (Testing Standard)

2.1 Old IEC 60439-1 e

2002-04

- manaceumuanvauzuuumewie (TTA @ Type Test Assembly)

- minadeumuanvuzuuuunalu (PTTA :Partial Type Test Assembly)

M :
2.2 TIS 1436 - 2540 .. mmgmsamﬁ Non. 1436-2540

2.3 New IEC 61439 149 IEC 61439-2

Edition 1.0 200801

Low Voltage Switch Boards
Type-Tested Licensed By
IEC 60439-1 (LV) / IEC 61439-2

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen 7
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_GEN THAI

1. 171 (General)

2. uniienu (Definitions)

3. msaununiszianuage IWiln (Classification of
ASSEMBLIES)

4.aauanrarzng IWiluass lWw (Electrical characteristics of
ASSEMBLIES)

5.2iaya7 tiiAsIAug Wi (Information to be given regarding
the
ASSEMBLY)

6.8011¢n151dvu (Service conditions)

7.m5aantuutarn15&899 (Design and construction)

8. daninuan1snadau (Test specifications) nsnagautang
wuy (Type tests)uagnisnasgauisean (Routine tests)

1. aauaina (Scope)

2. nLnauaifia1989 (Normative references)

3. AmAaauuasuniieny (Terms and definitions)
4, Jeydnraiiazata (Symbols and abbreviations)
atdacag 5.5

5.aauanirauzng lWh (Interface characteristics)

6.2aya (Information)

7.8n11zn1stadeu (Service conditions)
8.dafi1nuan15&919 (Construction requirements)

9.2 nualsz&Naninni1svinu (Performance
requirement)

10. nsasyadaunsaanwuu (Design verification)
11. msasradaudsean (Routine verification)
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Indesd Ilntelligenos

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

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen
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Indeed=CAcademy  ynasiimsnageumminasgiy IEC60439-1 id

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

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen
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Indesd Ilntelligenos

‘u*na;ﬂmimaammuﬂizéﬁmmmmgm IEC60439'1 AN GEN THAI
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
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Comparlson between the current and the new verification “flow” "GEN THAI
] 3 WV |
£ l t--‘.fifz:i‘.;gttn X
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Comparison between the current and the new verification “flow”

IEC 60439 IEC 61439 valid as of Nov. 2014

'GEN THAI

LV switchgear and controlgear ASSEMBLY LV switchgear and controlgear ASSEMBLY

& |
= . vl 4 il
Type tests to verify the conformity E Design Verification from original manufacturer
=
l ®
£
B
TSK type-tested Type-tested Not type-tested o
[i) Sk device device o
2 - | 8
8 \ 8 |
2 PTTA 2
E Partially type- new E ASSEMBLY {ﬂl‘igiﬂﬂl system)
tested switchgear :
5 5 ;
2 2
(75} s () - Manufacturer of assembly can:
S =4 ~ perform the installation according to the rules
E B of the original manufacturer
= 2 In case of modification, the manufacturer of
& J E the assembly will become original
E_ s manufacturer for the customized system
= Routine venfication -E :
g g i
l = Routine verification
< . !
SRR e A0l M Ready-to-use ASSEMBLY
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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"

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen

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 ta IEC 61439 ar IEC 0435,

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 60439-1
(still valid until 2014)
IEC 60439-2
(still valid)

IEC 60439-3
(still valid)

IEC 60439-4
(still valid)
IEC 60439-5
(still valid)
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Indesd latelligens

Tests described in IEC 61439-1 in comparison with the type tests described in IEC 60439 "GiN THAl

i Comparable type tast
Mo. [ Characteristics to be verifiad Clause/Subclause H
i ! from &04389-1
1 | Strength of material and parts : 10.2 | Mot required as
1 : ; "Typa tast” but as
; Rasistance 1o corrasion : 10.2.2 { "Design and
Prapemas of insulating materials 10.2.3 | construction” rulas
L3 R T T e T o, =n e P R e e s e T T ";' an p.aragraph T o ain
L Thgrmal stab-h!y H 10.2.3.1 . subsidiary standard
 Resistance of insulating materials to normal heat i 10.2.3.2
H.HS.EI:EIHI:E l.v:'.‘r ahnurmal haal EII‘K‘.‘I TII'E ElLIE tl:l mlElT"lE.l E:'IECI!III‘: B-TIEIE:lE f 10.2.3.3
F Resistance o ultrasviolol [uw 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"rDlEH:hl:ln. agalnst Erlac‘tnl: Eh-DG'l. am:i |r1l.agnl.1,' ur pmleclwa l.'.-lrl.'.LI-IEE i 10.5
Erl‘actwﬂ r:nn.tmulll-g.r baimarr I:ha Expn-seu:l I‘Jﬂﬂﬂl.lclm'e
i 10.52 8.2.4
I th ASSEMEL‘F
Erl'ELtl'u'EI'TE‘-SE of tha ASSEMBLY for e;xl:ema.l faults 10.5.3
5 incorporation of switching devices and components i 10.6 Mot raquired as
i £ “Typa tast™ but as
B : ; 2 “Design and
Internal slectrical circuits and connections : 10.7 construclion™ rulas
7 H an paragragh T oor an
Terminals for external conductors 0.8 subsidiary standard
8 i Dislectric properties i 10.9
FCIWE[ -qummz-_-.r wnthsuand uﬂilage 10.9.2 g.2.2
|mpu|sa withstand. vnl!a.ga 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 BZ.6
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iwlsaunnauiinzianisasrasiaus Inn 14l

1

{':Fh THAI

Asnadautanicuuu (Type tests) aav IEC 60439-1

n1sasasaunisaanuuu(design verification) aav IEC 61439-1

1. dadAnuavannnfivivindu (Temperature-rise limits)

1. dadAnuavannnfivivindu (Temperature-rise limits)

2. aaaulif'ladidnnin(Dielectric properties)

2. aaauiif'ladidnnin(Dielectric properties)

3.aunun1IaavT (Short-circuit withstand strength)

3.aunun1TanvaT (Short-circuit withstand strength)

4.alszd@nanauavivasilaviu (Effectiveness of the protective
circuit)

4.AsilasAu Wi danuazanuauysaluagivasilavdu (Protection against electric
shock and integrity of protective circuits)

5.5zaz1ivluannALayszazingauilauu (Clearances and
creepage distances)

5.5zazvinvluannALasszazinauiiauu (Clearances and creepage distances)

a va

6.A15Uf IR unIvna (Mechanical operation)

a va

6.A15Uf A1 unIvna (Mechanical operation)

7.5edutiunsilasiu (Degree of protection)

7.sedutiunsilasAuuacdeilavin (Degree of protection of enclosures)

4
=1

fHuriinuazdia

8. mmmmumao*‘i&mtasﬂvuahuﬂsznau (Strength of material and parts)

9. msnudunavalnsaiainduasgiulsenau (Incorporation of switching devices
and components)

10. 295 Wvhaalunasaisiiansa (Internal electrical circuits and connections)

11. drsiad msudianauan(Terminals for external conductors)

12. anuinAulsaniswitndnlwin (Electromagnetic compatibility; EMC)
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#d lmtalli |:|r|'||'—

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' ed ASEEMEL!EE

Mix of different rules and demands in each part ‘3|EE"' structure:
IEC. 61439-1 “General rules”

IEG EHBE E -E "SUDEIdIE.I’"_-.I' par‘[s {pn::duc:t standard;l

Each part is a complete entity and can be used on an individual basis Eaﬂh SUhﬁ*dlal’r W”" s based on the “general rules” '{F'Elﬂ 1]
&n::l mcludes n:rnl-_..r the spemﬂc: additmnal rules f:}r the spem’r‘ s pmduct

s Ba

Testing each type of ASSEMBLY: Three alternatwe melhnds fnr ver:frcatmn
Partially type-tested or type-tested Test calculatmn.-’measurement demgn rules

--a-

Annex E: Annex c:

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

marg deteule::i EH‘ICI e:xtended

Ehared resﬂnnsmmty

Dr:gmm Manufacturer vs .-f'.S"E:‘rEr'u"IE!cL‘“tr Manufactur&r

Technma} changea and ctarrfmatlons
DI'-.I'EI'EII'f factor, verification of temperature rise,
mechanical characteristics, neutral conductor 50%,
additional verification {from IEC 62208)
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vl eed lotalli

Flow chart to establish how to verify the temperature rise GEN THAI
I,<B30A —= Wil Yee

lm:- No

Yas

I, = 1600 A M
Mty
- -
Aratha |[EC 61439 Yies M
and IEC e 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

I
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msnaginBauieuavivnasgiy IEC lwi vu IEC i

InssIvAIsuadaudianduasalniliaiuuinssiu IEC 61439-2

 New structure with general rules and specific part for each type of assembly
to make revision easier

Current General rules + Power switchgear and controlgear assemblies

IEC 60439-X 60439-1

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 61439-1 (2009)

Power switchgear and [Distribution gAssemblies for Assemblies for JBusbar
control gear assemblies gboards construction sitesfpublic networks Jtrunkings
61439-2 61439-3 61439-4 61439-5 61439-6

— Part 1 is a collection of requirements — not an assembly standard

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

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

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen
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IEC 61439 architecture Replaced Standards

IEC 61439-1

General rules

Replaces IEC 60 439-1

k4

IEC 61439-2

Power switchgear
and controlgear
assemblies

¥

IEC 61439-3

Distribution
boards

h

IEC 61439-4

Assemblies for
construction sites

¥
IEC 61439-5

Assemblies for
power distribution

¥
IEC 61439-6

Busbar trunking
systems

replaces IEC 60439-1

replaces EC 60439-3

replaces |IEC 604394

replaces EC 60439-5

replaces |IEC 60439-2

SIVACON

T
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hige

ninmsnugdmsy Design verification

a A

Iya 9 Y A o Qddy
® Tﬁﬁx‘ﬂuQN@]@]@Q“JJ;]“UGIW?J"U’E)WMH@ Iae mfz)ﬂﬁllL!G]E]uﬂ’iﬁiJ’J‘ﬁGluﬂ"lii“ljﬁ@QWI?J?J"IGI’igTLJ‘V]ﬂ”muﬂGlH 3 U

Test
D_e_s'gf‘ | Calculation
verification |
Design rules

a oAl =

. { { o =
— Test: Tasmsnaaovfedsnmsfiafigauazsuiludeljitnensson

— Calculation: Fmsfunadesidnnnmsnaaeunen Taewadi ldninmsnageuizgnalunued
! v o 9 o w 1 A v 3 v ! v
1n59n3a M3 ldnuazgniing mwiguearuveannamIiy b zaumanulaoans

— DESIgn I‘U|eS ﬂg]ﬂﬁ@@ﬂ!,!ﬂﬂj E‘T’J‘L!‘V]llﬂTiL"]JEN!fU‘LH]"Iﬂﬂﬁﬂ"I‘I"iHﬂﬂ"I @@Q@N@\‘ﬁﬂﬂ?‘ﬁﬁﬂﬂﬂﬁﬂﬁ‘ﬂﬂﬁ'@‘ﬂ
Llﬂuﬁﬁ)ﬂhﬂﬁﬁﬂ‘ﬂﬂuﬂﬂﬂi e e E)‘L!G] 3’33Jﬂﬂﬂ’2ﬂ‘hﬂﬂ@ﬂﬂﬁl
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Design Verification

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

Varificxtion cptione swallabin

Clavacs or | S R
N Characierstic to be verified | 000 CELll u:?ont.o:‘n with

Testing eferance Assessmant
design

Bremgltivof molenial and pasts: | 102
Aesisiarce 1o comavon 1022 Yes NGO [Se]
Fropartes Of oy
AN

YES N )
The el stabiity 12 b o o

YES NO | YES

Neabtarce 1o sbincrnal fxal wzaz
U6 10 1N 1S GUr

and NG 0
oftests

l

Assessment

Comparison with
reference design

"Worst case” scenario
will be tested and
covers the rest of the
system.
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unsgsunrsnasiauuinsgiu IEC 61439-2 T GEN THAI

Design Verification

« The twelve design verification characteristics are split down into two
main areas, that of ‘construction” and ‘performance’.

- Construction
« Strength of materials and parts
» Degree of protection of enclosures
« Clearances and creepage distances

» Protection against electric shock
and integrity of protective circuits

« Incorporation of switching devices and components
« Internal electrical circuits and connections
« Terminals for external conductors
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Indesd Inielligena

Design Verification GEN THAI

« Performance
« Dielectric properties
« Temperature rise

 Short-circuit withstand strength

« Electromagnetic compatibility

« Mechanical operation

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen
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GEN THAI

Summary New IEC 61439-2 Design verification replaces TTA and PTTA categories:

Venﬂcatmn nptrnns auallahle

(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

1[].2 Etrength ::rf matenal and par’[s Yes i NO NG

e B e i e e o T R A B R L R e R TS, e e o S T T e S e B I 17 o R L B TR Py L £ T = s L, o e e U A T AL I R ey MR e P A R 2 e e . e e e

1 D 3 : Degree of pmtechr:-n ::-f encl-u::s.ures Yas : Mo Ye

)

104 Glearances and creepage distances Yes Yes Yes
“"11] a 2 P Eummu.w e pﬂns R VEE R A
10.5. 3 : Effectiveness of the ASSEMBLY for external fauits Yes E Yes Yes
106 1nccurp1::rat|ﬂg of apparatus. - R R i T e R
10.7 lnternal electncal ::|r'|::L:|t5 and EﬂﬂﬂEEthﬂS Pt Mo : Yas
ma Termmalsmr extemal mnduﬂmfs I-.- ; |‘f-5-5
1[]92 F'nwer frequency w|th5tarrd vultage Ve& R e e
1[]93 lmpmﬁe WIthE.tEtnCl m”age TEE h.. S e
1[]1[] Temperature - ||m|t5 ?EIE : %ESTL
1[]11 “Short-cirout w”mmnd strength ‘feg E ?ES el

10.13 | Mechanical operation Yas : Mo NG
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ndesd latelligen

unagimanaaevinasgiy IEC 61439-2 v GEN THAI
Description Verification Verification options available
Characteristic to be verified By testing By calculation

10.2) asvagauanuudousaasidnuazdusiui YES NO
12 (Strength of materials and parts)

10.3) asasradausceiunisilavAu (IP Degree of YES NO
protection of enclosures)

10.4) n1snadauszaziinealvnluainiduas YES YES
szazuinvauilIRuu (Clearances and creep age

distances)

10.5) n1snadauilszansninuavirvasilavAu YES NO

mvau' i (Protection against electric shock
and integrity of protective circuits)

10.6) nsnadaun1siitviuaasainduazalnsal NO NO
auq (Incorporation of switching devices and
components)
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Indesd Ilntelligenos

unasimsnaseuinasgy IEC 61439-2 1w m

Description Verification Verification options available

Characteristic to be verified By testing By calculation

10.7) msuadauvasvasinilhuazaaidausasie q NO NO
(Internal electrical circuits and connections)

10.9) nsnadauaaisniaaasarauiluauiu YES NO
(Dielectric properties)

10.10) msvasaudnindnnasaaniitin YES YES
(Temperature rise)

10.11) N1sNAAAUANUNUNMUNDNSEUSANIVNS YES YES
(Short-circuit withstand strength)

10.12) nsuasdaunnutanAulaaasuIuniiiuian YES NO
W (Electromagnetic compatibility)

10.13) n1snadauszaunistaviuniena YES NO
(Mechanical operation)
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Test n°10 —— —— —— GEN THAI
(10-11) : AsNARAUANUNUNIUADNTZUAINIVIG By Testing By Calculation | By Design Rules
(Short-circuit withstand strength) y y Y,

Verification by design rules: Table 13-Check List

nU LAY g9neaatnansain Taf it
1 ausuIsalunIsnuniIunaniIsanlIvasuay Assembly 0
1af vaaninudavinAudrsunuuKsa‘lyl
dv A (74 Q (.74 o~ A 1 1
> AUNANUNBLAGAAadTHUNSUarIntAaNnaMY TU29A5
2a9 Assembly #i1af,snnn1udatvinAusisunuunia‘lal
3 WunaaviiduIsuarantdauaaniy q TuIvlasuas

Assembly 12, u1nnIn3avinAudr6unuuaa‘li
Adiinuaviidursadnnasainlads@11idu Assembly fluilscian
4 e AY,5Us 19 UidauAY, TaLALIAY, T9:a1N1NIINAY
naIavaunIcIeuULUUKSa
JaanlauaraaauiGaavdatin I nladTunaazivasaas
Assemblyii1af, iluilszinnmdardudr6uuuuniall
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latelli

UUENLA FoMeiavna1TaUn T | GENTHAIL

AanuFsalunIsnumusaniIsInl9asaas Assembly 14,
6 (AouaznszuIUNISHAALLIAU)TdAMANTAILULINK3aRNI"
dasunuuusa‘li (AaauidduasAurayanaslseeupnda
aunsaiiiu q)

A o Qs A 1 1 o AI Qs Q
aNuaAAYA UV TWAN N IW I Bnan udsstnnludgvilavAu

7 au2ADITIAULAAN 8.6.4 Tunsazivasuas Assembly a5
Qs 1 P | 1 Q/ Q A Go Qs P | 1
AugNiaanIusavindud Mtlusunuunsaly
8 Assembly #isznau Enclosure (uilaiiiinua) 1Tl
P | Q/ Qs A 1 P | 1
sduuu@anAu Assembly siunuunnIunIsnasiaunsa‘ll
5 Enclosure #ilsznaulu Assembly sisduuuidendu,lscinn

O EAAULATHAVNIA LA AUALAIA U UULISA T

10 Partition (g2uAu) luvasuas Assembly 12, fin1saanuuy
NIVANEATN LudlauAuRzdavIataaIAUAUIs URLIUSa T
S 121” drusunsainainilu — luidnisasiasaudu g win

"Mait2d” drusunsainainilu — andluaaviinisasrasaudu q 1wy

alnsaiilavAuinilhanlrvasaasisvvruferAunaauazdaaraarlasunisniansanand
aaldulidauinaafnINTunn q 11av 1y aalanaiziteie, Breaking Capacity
HaT srazadunse
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unasimsnareunuulszdrmuinasgiy IEC61439-2 1w

No. Characteristic to be checked --

1| Degree of protection of enclosures

'GEN THAI

2 Clearances and creepage distances

3 | Protection against electric shock and
integrity of protective circuits

4 | Incorporation of built-in components

> Internal electrical circuits and connections
6 Terminals for external conductors

/| Mechanical operation

8  Dielectric properties

9  Wiring, operational performance and function -
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Indesd Inielligena

GEN THAI

muanszMevon (External Design)

3. anwazarauan (External Design)

3.1 unvainduasauuuniauan (External Design Assembly)
3.2 unvain2fuasauuiunila (Open Type)
4.3 uvainduasauuusiuniinieaaia (Dead Front Type)

4.4 unvainaduasauuuinsviiaiiu (Enclosed Type)

- wuugiéian (Cubicle Type)

- wuue2ia (Multi Cubicle Type)
- wuuiGy (Desk Type)

- wuunaay (Box Type)

- nuunaaven (Multi Box Type)
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Indesd Inielligena

GEN THAI

muanyazvaIsIny (Level Voltage)

4. auscaunsynu (Level Voltage)

usdaailwdrnaanuuuldnaraluainisasutvaan’laaussauiinua
wsesulnwildedsenausae

1. wssaailvbiussdugs (High — Voltage Equipment)
fvaussdiihanani 52 KV auly

2. isaalwhussdinhunans (Medium Voltage Equipment)
Avonsaduhiihdua 1 ~ 52 kV

3. wifaihlihussdudr (Low — Voltage Equipment)
fvaussduliihdini 1000 V
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Y A Jd J
dulszneuvesadntuesn (Component ) GEN THAI
auuas5 U IEC61439-1 1i5a uan.1436-2540 2&n.2001: IEC 61439-2

1. aunsaienna (Switching Device)

2. aunsaiaruqu (Control Device)

3. qunsaidvdeueyrau (Signaling Equipment)

4. aunsaillaviiu (Protection equipment )

5. aunsailsunlasuusedu nszus (Regulating Equipment )
6. isguNsuarasavsulisiuns (Bus bar & Bus bar Support)
7. drsainsaviialiu (Cabinet)

8. duilsznauduq (Accessories)
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Indesd Ilntelligenos

v A d J

aIvilsznevvesaIntuesa (Component) GEN THAI
1. aunsaienna (Switching Device)

2. audnsaimrunu (Control Device)

3. aunsaidvdeuauraun (Signaling Equipment)
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Indesd Ilntelligenos

A Jd J
auilsznovvesalIniuoia (Component) GEN THAI

5. aUnsailsuuldaunsedu nszus (Regulating Equipment )

6. #a'lN 1dus wardsavsuliduns
(Cable ,Bus bar & Bus bar Support)

7. suidawm3aviialiu (Cabinet)

8. #huilsznaudug (Accessories)

REBFHUL ETTE BQUSMEBNT

® Cunm Yasstune
B Pebiensl Vet
? Obw

FLENELE SWITCHEOAROPEMEL WIHE
Lo

UL e e s AL L Drdee
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FinduasainiluazdadiuuaaiuuanssIUa19Y MiALn2aY
Aafuasginduasaliilhaiuuiassiucaieg MiAun2ag
fqianrnuadinduasn il

fqianrnuadinduasn iniliaiuunssiu
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Indesd Inielligena

R

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 (amuszy 13 luumn)
Rated Short Time Withstanding 50KA /1sec :or refer to Drawing
Rated Peak Withstanding 183kA Peak / other

Control Voltage 220-240 Vac. / other

Finished Electro galvanized / Polyester / Powder Paint Coating / 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 61439-2 / DIN 43671

Type of Switchboards IEC 61439-1/2 /License/ other
Accessible Type Front acc. / Rear acc.
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Indesd Inielligena

GEN THAI

Rated Voltage

- Rated Operation Voltage : Ue
- Aasusvduwihidmuanistadvuaas
s ivlihvsauseduitiandruavaulnsal

A5 W uAsIiane MEA
- TlafNAausIauaIaadudandavIvUe Aa
LV ;230/400VAC 3 & 4 sna MV; 12KV,24KV,36kV

15 il unidna PEA
- TN AausIaUaIaavridiandavanvivla da
LV; 230/400VAC 3 & 4 sihea MV; 11KV, 22KV, 33KV
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Indesd Ilntelligenos

GEN THAI

- Rated Insulation Voltage : Ui

Ui = 1000 VAC

Ui = 690 or 750 VAC
Rated Insulation Voltage : Ui daszduusedugegiaiiaviuaasailnsaigiunsa
nulalusgniizaay nstAaausdautAu (Over voltage)
Rated 1 mn power frequency withstand voltage (50Hz,1mn) iAnanilax
aatuainsaiiziu Transient Taasaslitdunsguiliaviuiisiiua vivilen
usedulnih 1deuaaiasie q davgeliutiu 110% aavusegulilhauiui

Avuaudiiavading
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Indesd Inielligena
GEN THAI

Rated Frequency

aNuaAnAKuaaaIG NN uunady arauddeilusiaazidanilscinig
a1vavlunisAmiliuan1nnIsainmuay ealiidandnanfdaacinsauas
98 — 102 % aavaNuAanfuua 12fu

50 Hz , 60Hz

400Hz , And Etc.

wAaA1av' 1WA (Rated Power ) ; P= watt, Q = Var, S VA
wAamnasunaianas (Rated Power Factor )
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Indesd Inielligena

Rated Current GEN THAI

1 Adanszualaivu
(In; Rated Normal Current)

2 NARNSEHINTTUIANINRG
(Icu — Rated Ultimate short-circuit breaking capacity: kA rms.)

3 NAAASZUANSERIANIIAG
(Ics — Rated service short-circuit breaking capacity: kA rms.)

4 Adanscdunszuddnlvaszvdai adnsaigrunsanulalualescaziiainile (Icw
— Rated short-time withstand current: kA rms./s.)

5 NARNSLHIAANIVIATHISN
(Ipk; Rated Peak Short Circuit Current)

6 WAnnszLaandvasausuilIa
(Icf; Rated Fuse Short Circuit Current)
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- Rated Diversity Factor GEN THAI

dilsznaulanasdaunainad aavg it uiag i idvasudnuanavas
unafvdandiusauinnanugdauasnscud Wilnaaliturvasudndunasiu
aavnszuaihidivuanavvasudniuua tuglaasanieribnlddmsunisvasu
astinduzavaaunideaa ( Temperature Rise Limited)

IIUIUNAIUAN fadlsznavlanaids
2 and 3 0.9
4 and 5 0.8
6to9 0.7
Up to 10 0.6

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen




Indeed==Academy

Switchboard

CT]UU']OSU'\U IEC 61439-2
lSE)\)ﬂ"ISllU\)ﬂUUE)\)

Partitioning of Switchboard (Form)

@
{

N e
:\ bh fi’;, :_g
1\ g o '1' L] :
\. !ﬂ | e
N\ ¢ e | s

\
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Indesd Ilntelligenos

AR I IBUHILAWEINTU S A 4 53
LOW VOLTAGE MAIN SWITCH BOARD STANDARD

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

WHIEINY RUIBDN WHIVUIATAYNTILAG %38 NaN8uRIUTZNaUITNAENU LN lYRnnAS

a & ¢ Y a ¢ @ e @ ¢ - g o W
a3nd aunsaldasnunszuaiiu aunsailesiudug Uauns uaziaiaelinmieg wasuluii
nuasg Wi luInglinuluan wnsainddes Tagaiunsadnnedaneniunin uagaiu

NAIVDIUNIEINY
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r aiopll RIS K
~ :- ' |

GEN THAI

Partitioning of Switchboard

(Form)

HU18av

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

SoUNVHISUateMetulAsvas1vuoVQadasuasalwwi (Enclosure) 1Geonu
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Indesd Ilntelligenos

] ' ¢
y ) ; 4 ' 4
-~ - \
My N T &) _ / ] : ]
Y. B I | L /] O - : y 7
| & Iat 4 . £ 5 >
| | | i AN S N W L 1
~ . ! \ » )\ "—j.‘ I : .
NG [ | N e B LR . A o ;

AWEIATYUDY Partitioning of Switchboard (Form) i ¥=gl§
Form d:0AtuaulalagasucdamsidviudiiHsugasasuasatwwina:zgotdu
msaalomatunisiianuRauna (Fault) ta:ANULEEHIY AD1Dd:IAQTU
Autudasaduasalwwild dnanvaisuuvAudsuls:naudiva netu

gasasuasaiwwho:gulduovAUS:NDUHANUMSIINQUDULUCUDVAULESHIE
Z = S WP - — ) -~ — L
(Limit Fault) ninaduluiianawivgodavoua 1 ANULEgRIeNINaTUNU

uasalwwiornnisiianduRaund (Fault) dud:dovuaua KEd
iAadutawazautnidu
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GEN THAI

MV=WIISUNDIVISOY Form Uov — T r 1T —
Qasasuasalwwauud:=ignisnu | i\ I H f |

uUﬂa‘DUﬁﬁahunS-]UHgaéDUﬁ.l—j Form 1 ) Form 2a “ Form 3a » B For;ﬁ4a .'

IWW1 (Live Part) lagnisty ,, - -
_ = g ) .-: _F ToeNT— = ‘ -‘—Q-
Barrier HSo9 Partitions aulean l l 1

S:tHJ)1vaUASTUKANCIVa DDn SR | B F RN § e R RS
Form 2b Form 3b Form 4b

NNAUDEIVEALDU
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~=Academy
| | =
sduuunmsugnasuneiuq
f\gglgjm? - IS;:"SL\J)(;;‘J;E — ?;;%c;gzi Frame
'\ &l Busbar .
Device unbia ) ' :
o oevice. @—>
Terminal | | Partition ' ]
ot B0 | ¢ & : Tarmiinal -
dacioane T Ll "]_ UWOAU 6?)221;% 0 ]

Partition x
WU

s

GEN THAI

)
TRl : Jgauis
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' I3 g E’J i ‘-'H' 1
aunsal aunsnl gunsal YEY  VREY
& & & &
4 qﬂn'mi UduI3 YFeEIY  WIedIw  UdUI3

FORM

Form 1

Form 2A

Form 2B
Form 3A

Form 3B

=

[
Form 4A -

_

Form 4B
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Fo r m 1 GEN THAI

» metudadaduasalilimsuuvAuyay Partition Metud

» TidnsAugavnuvugniauisoonoinaunsaita:dddaasdihnieuanoonoiniu

|

- - | - 4 /_/h -
I — 1R €
( : R A i 3
l | : \ .

-

-
-
, o
e 5
-~
: oo
1 1 A
En_ctosere Structure Frame Ei J ;‘D | g
nado/y TAsvasy ‘
1 L Form 1 anwuasgu IEC 61439-2 Front with Cover Front Back

' "h Busbar
: uauis

Device 4 r
aunsnd ' T | ’7?

Terminal | !
dodoans |:-'.,\,ﬂ"'rﬁ > |4

Partition
{iofu

T gt ot
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GEN THAI

Q/

NAANIING (Mechanical Character )

¥ a 6 e W= Qg v 9 e e Qq: y
mulu@m@wmmﬂuummwﬁmumuunnammanmnQﬂmmu&xm@a
FUAININLRONVANIINNW

v ﬂ' Qe
* ¢ FORM #Wnanznauaiuna lnaaianzaa 5w load center,

consumer unit, panel board, etc.

<

a a &‘ kbt a
* nItine Fault 'zmmw:‘lmummmzmmm

W w ) /= A y
e aaltiimlunItauuiunIafuulninivaue
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=
o
LL

Hgen

Indeed=E Academ

"GEN THAL

Function

Unit

Outgoing

Bus bar

SYMBOL FORM 1

Function

Unit

Incoming
Bus bar

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen



Indeed==Academy

desd Ilatelligenis

Form 2a m

> AULENS:HIWEDVUAUISAUMRUASA uddHSUDGaaihMeuand:agMetugavldednuAuUaUS

nal B [COHE
& 0 ° -—«l_iv-«—o i l = ~h-| I—»o
o e
Enclosure o\ ctiire Frame A " He H He
fisdoly TAsvas e L . -
1 L Form 2a cnuuhasau IEC 61439-2 Front Back
#_ Busbar
Device | ' Matrs
punsod ' T| ’71
Terminal | e Partition
dadiaane ~ L Po | © f UWonU
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fl Partition Aunanszuitedanisgunsaanaindaainsal (Outgoing Unit)
uadnudiaasaauInauan (Terminal for External Conductor) acat)

aadastfenAunulaung

. 6 FORM illiynzduviumuauivanianizaa wasisuiitanldszanaladitlueg
MAIN DB tiagl

. winzAuIuana1s Nituanbinnniin aansuldsasdulnieg Waluaaln
Tuanuilvdileduin

. psaitin Fault duataazlasunnutdaniauea@iu iuiauns Audieasng ,
aunsaitias

o (v 1 = | = 1 o
e  aaviadnanTuna1saanvIvnsatdaaulninInua
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STYMBOL FOEM 2a
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Form 2b 141

S —

udaunsaiuazudcnaigddiinnieuan gunsaduazudcaaigagimeiu

> AULEAS:HIWEDVUDVUFUNSE

b
S

dovlduonulagludnisuuvAu

Enclosure ¢t cture Frame | g, | TD"O |
naav/q TAsvaso o S
1 L Form 2b cnuwnasyiu IEC 61439-2 Front Back

' "" Busbar

Device .-. MR RS
aunsod ' T i ’7?
L] Ll

Terminal | rg|
Uddoane |:-'.m

Partition
Loy

T T ]
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NAANIING (Mechanical Character ) m

GEN THAI

Aaras S0 e Dalebin Ln

Form 2b

il Partition NuuaNITWIWTaIveIFUTaanIN@UNIal (Outgoing Unit) Wazdada

§10aNIN0uan (Terminal for External Conductor) u.@iqﬂmrﬁlmx%@iamumg
molugdanduinulas laidnsudnu

. gjf FORM ﬁmmizﬂ”mmmuqﬂﬁmL&Wﬂzq@ LL&ZL%aJﬁwmﬂizqﬂ@ﬂ%’Lﬂuﬁ MAIN MDB
* mnEnuuweaT Nilluaa lundn vawiulddesauinnag lelvaala Inaanitddym
A A éj YX- P=| 1 1 (<> 6 @ qu 1 6 1 1
°*  A30LLAG Fault 21a1392 laTUAMULENUNIRIW LEWUIRLS NUTAGaRNE ,qﬂﬂsmslaylwnaa
LA EIN

U U 1 { 1 09: 1 w &/ 1
gadltiianlwnisdanwIwrIallaywlRuNIRe udflanulaeansgaiuni’ FORM2a
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SYMBOL FORM 2b

A" WA WA WA WA W W W WM W
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chtn;sn.:re Structure
haauiq Tasvaso

|

Device

puUnsd

Terminal

L= - é 1
dadioane ~ [ il

Frame

e 1] el I
‘ -{—]mot +[ﬁ1¢
3 il

Busbar
uauis

Partition
{Wofu
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Form 3a a1

> AULENS:HIWYGDVUAUISAUMaUNSH

» AunenaUnsailda: Unit ononiu
» AunsnIGaasAUaUNSAl
» Jddoanefuvausagyooldednulauis

a o O =
— TP I
g L
e -
En_ctaslfre Structure Frame |
naav/( Tasvasm e . He
1 l_ Form 3a cuLIOSU IEC 61439-2 Front

¢ Busbar
: uauis

Device :
aunsnd ' T _5 ’71

Termin al :
Uadaang |,U

Partition
iU
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r aiopll RIS K
~ :- ' |

GEN THAI

NNANIING (Mechanical Character )

31 Partition m

- Auuanszudnvaaviidunsaananndlansai (Outgoing Unit)
- Auuanaidnsai (Outgoing Unit) usasz Unit aananndu

- Auuandieadadlinnauan (Terminal for External
Conductor) aananinainsai (Outgoing Unit) uaazatinnaadas
W eNAVAUL AU

« 6 FORM iliunsAuniuauauivianuuuanatiiag

°IUNZALNIUANANS 159918 NHTKanuA Luaavaulnee waluaala
Tuaautiviilayuin

¢ pAsaltAn Fault duaraazlasuautdauivsgrumiiiy

e Tainnanlunisadauiiaaidaaraxazlusavidaau tavasrasaunnlaud
gru1901a4'IW Taaulné
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SYMBOL FOEM 3a

- ¥
o/
N F
o
/’
y
y
y
J
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FO r m 3 b GEN THAI

» AULENS:HIWYDVUaUSAUMaUNSAT

» AunsnaUnsaiuda: Unit @onoinfu
» AuLgnICGDaNBAUUAUNS

» AuugAUItDaenUaUNsal

» Pddoansuda:aunsaingyovidudnu

[ | [— | ———

jular OH T IR

I Had [Pl

O HC T

Enclo _EMA _TD—(’
TCITSLING Structure Frame

naav/q TAsvasio S| HC

L -

|

Form 3b cnuuasgu IEC 61439-2 Front Back
Busbar
Device uauns
aunsd
Terminal Partition
dadaans UROAU
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NAANIING (Mechanical Character )

Indeed=EAcademy

Indesd Inielligena

Form 3b

a1 Partition

- Auugnszulvaaviiduisaanannalainsai (Outgoing Unit)

- Auunanaudnsai (Outgoing Unit) uanaz Unit aananndu

- Auugnlnasdiadinsualinanauan (Terminal for External Conductor) aan
nifdaunsuaralnsai (Outgoing Unit) ua2haasnasvnarnazatinialuzas
LA

* 6 FORM ifliniunsAuvivaiuauinaatiuuaatiliag

*  HNNZAUIUANATS 159911 159 TN aesninssuanuaus Uiasiad wazaueg niilviaa
un

o isiavaulnneg atuaale Tuanunileilidainn

o AsaltAa Fault duaraaziagsuarutdauivarvutviniulainanlunisaiauiiaaidaanaay
igavidaay tnavasrasiaunnladnzgiuirsaangd'in leaaudna
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> AULENS:HIWEDVUAUISAUaUNS

» AuugnaUnsniuda: Unit 9ononAu
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31 Partition

- Auuanainsai (Outgoing Unit) usaz Unit aananndu

- AuunannasnasInsusliiaauan (Terminal for External
Conductor) aananniizsuis usdinasnaavnalnazatinialuday
wenAuAUaUdnsal
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> AULENS:HIWEDVUaUSAUGIaUNSA

» AuuenaUnsallcia: Unit @ano1nnu
> AULeNUICDaNEAUUaUNSIa:aUNSA]
> AuLenUdCDagNUYdCDaguca: Unit 9ono1nfniu
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- i1 Partition

«  AuuansruvAaviiduNsaanannaralnsal
- Aunanaudnsal (Outgoing Unit) uaacr Unit aanannnAu

- Auuandieasnadiusudlrinitniauan (Terminal for External
Conductor) aananniidgunswazadnsai (Outgoing Unit)_waz
uan Feeder aananduatinvdaiay
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asunmistaontsdviu Form
UDVAAIOBUDSQTWWA

msidantBonudasaduasalwvhilll Form figoa d:0anudasasie
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IP(Ingress of Protection) Aaazls

ABANAINNIAIUATINUYBIMAD NUINY (VBILTI) vasgUnsal

AIUNINIZIU IEC 60529 %39 UaN.513-2553

IP XX

3 | vannanugNIUasnuvaLmad
IAEHAN 2

é’umwzlﬁﬂé’umwLLfia;lJnmiﬁmﬁqma’Lu

o W o Y o as = =
— INEAIN 1 Uﬂﬂﬂﬂﬁﬂ‘l&lﬂ!ﬁﬂqﬁﬂaﬂﬂU’?ﬂq 138 UDNLLUN

pURNRNAUATIBLAUNIRINUITIINE Y
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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

=" i W
b £ b
¥ - b 4
-~ ".\ W &

¥ 4 b L. Y

. J—

\ F

f--_ _IH_.' ——I"'.

] g‘ y
o L8 4
¥ L

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

GEN THAT
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IP :Index or Degree of Protection

Element of the IP Code and their Meanings

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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aNususatlunisilavAuduasraaavadnsallninla e

IPXX

First digit access to hazardous parts and ingress of solid foreign objects (X st
nanusnUvifusyaunisilasdudiusgruannnauanidnfegruduasranialug W)

IPXX

Second Digit Entry of water (X sitaanannaasuvtifvseaunisilagfuiin
naauadtad 1 Tug W)
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Standards Busbar Rated and Standards Busbar Design GEN THAI

1. ifausuuuldas 2. UAUISUULNS
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GEN THAI

Ambient Temperature
Temperature Rise Limited

IEC 60439-1 miuan1saantiuuaausu Tria ot uNiitnuged

INTERNATIONALE lEC 70°C wiiiagaunindiaasaugvsin 35°C (A nominal rise of 60°C or
INTERNATIONAL - 604391 more above an ambient of 40°C is allowed by BS EN 60439-
e ed.4.1:2004 provided that suitable precautions are taken. BS
T EN 60439-4.1:2004 (equivalent to IEC 60439-1) Max Conduct
Temperature 105 °C
IEC 614391
INTERNATIONAL o
STANDARD IEC 61439-2 nmviuanisaantuuaausy Max. Ambient
TR ATIONALE Temperature @50 °C ,Max Temperature Rise Limited 105 °C
R m | DIN 43671 AiuanlIsaanuuuaansuligauniingeie 65°C
P —— witlaaauniitaasaugesa 35°C .

Max Conduct Temperature 65 °C
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mInsvaeu/maael sea/uf luahsednsumauuaIndgus i
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GEN THAI

n1Inasau (TESTING)
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The LV Electrical Switch Board has to be safe and available

" |t is a question of balance between:

® the needs of safety and availability

® the constraints of reliability and maintenability of the installation.
Safety

; S
At
o o o e e R .3%3%,

e e
AT AT AT AT A AT AT A
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IEC 60439 series GEN THAI

Low-voltage switchgear and control gear assemblies

" One general standard :
®* IEC 60439-1 type-tested assemblies (TTA) and partially type-tested
assemblies (PTTA)
" Four related standards:

® |EC 60439 -2 busbar trunking systems (busways)
® IEC 60439 -3 distribution boards (<250A, unskill people)

IEC 60439 -4 assemblies for construction sites (ACSs)

IEC 60439 -5 cable distribution cabinets (CDCs)
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The tests of standard IEC 60439-1

There are two type of tests:

They guarantee that the switchboard complies

with the necessary standard requirement " 7 type tests are performed by the

manufacturer on one or several

> n°1
> n°2
>n°3
> n°4
> n°5
> n°6
> n°7

configurations:

temperature rise limits

dielectric properties

short-circuit withstand

protective circuit effectiveness
clearances and creepage distances
mechanical operation

degree of protection.
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GEN THAI

The tests of standard IEC 60439-1

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

requirement ]
" 3 routine tests are performed by the panelbuilder

on each particular switchboard:
> n°8 general inspection
»n°9 insulation/dielectric test

>n°10 protection measures.
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Test n°1 GEN THAL

(8-2-1): temperature rise limits
Test performed by the manufacturer

= Guarantees the safety and reliability of the switchboard, 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, after a delay allowing a stabilized
temperature, when each circuit is used at its rated power and when the complete
switchboard is loaded with an appropriate diversity factor

* Result to be obtain

temperature rise shall not exceed what the different equipment can withstand
the temperature of accessible surfaces has to be checked
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(8-2-2): 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

W o o { -

= Withstand impulse voltage test and an ac test are performed

i
/
-
»
.
i
X
0
:’:
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(8-2-3): short-circuit withstand "

Test performed by the manufacturer

= This test simulates an incident which could occur on site.

= Withstanding the short-circuit currents is:

= to avoid danger (rupture and projections of components, arc generation
and propagation outside the switchboard,...)

= it also means the installation can be quickly put back into operation after
the incident.

Relationship between peak current (Ipk) and short-circuit current (Icw):

Ipk = lcw x n
n Ipk (kA)
lew <5 15 Ipk<£7.5
5<lcw <10 1.7 8.5<Ipk<17
10<lcw <20 2 20 <Ipk <40
20 <Icw <50 2.1 42 < Ipk €105
50 < lcw 2.2 110 < Ipk
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ny Test n°4

(8-2-4): effectiveness of the protective circuit
Test performed by the manufacturer

"]

GEN THAI

* The effectiveness of the protective circuit is 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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TeSt nos GEN THAI
(8-2-5): clearance and creepage distances

Test performed by the manufacturer

= Clearance control: shortest distance between two conductive
parts.

¢
' = Creepage distance control: shortest distance along the surface of
s :: an insulating material between two conductive parts.
‘
'
. -
' “-'
J
-
SIpe
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Indesd Ilntelligenos

Test n°6 T

(8-2-6): mechanical operation
Test performed by the manufacturer

= Endurance of material, guaranteeing the longevity
of the various mechanisms.

* The standard requires 50 operating cycles.

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen




Indeed==Academy Test n°7

(8-2-7): degree of protection (IP, IEC 60529) B

Test performed by the manufacturer

:’ ~— ?? = The tests carried out define the capacity of an equipped
® switchboard to:
2  asnmal |28 = protect persons against contact with live parts
- ,. - = protect equipment against penetration of solid objects and liquids
— P m 1stdigit:
4o ) * protection of persons
. - X * protection against solids.
XY - ®m 2nd digit: protection against liquids.
_ o7 F Note: in case of only protection of persons is needed, the 2 IP digits are replaced by x.
8 it 8.l Example: IPxxB.
- A 9.3 ®m Additional letter (optional): protection of persons against contact with live parts:
e — * A: protect againts access of the back of the hand
@ * B: protect against access of fingers @ 12 mm
8 1o » C: protect against access of a tool @ 2.5 mm

* D: protect against access of a tool @ 0.1 mm.
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The 3 tests performed by the panel builder

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

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

* insulation checking by a dielectric test

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

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

» 3 routine tests performed by the panelbuilder:
" n°8 general inspection
= n°9 insulation/dielectric test
= n°10 protection measures.
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GEN THAI

Test n°8

(8-3-1): general inspection
Test performed by the panelbuilder

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

= Check of proper laying of conductors and cables and proper
mounting of device.

= Check of connections adequate contact, especially screwed and
bolted connections.
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Test n°9 TR

(8-3-4): insulation resistance/(8-3-2): dielectric test
Test performed by the panelbuilder

-

= No arc flash-over or insulator perforation must be
observed between the live parts each other and between
the live parts and the conductive structural parts.

2 !
e A T S e ]
B TR =
T-—

i o ===
= SRS S S SO e
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(8-3-3): protective measures
Test performed by the panelbuilder

= Checking of protective measures and of the
electrical continuity of the protective circuits for
metallic assembilies.
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N1311393n 81 (MAINTENANCE)
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o A 6 6 o
3 18" th‘ﬂ'li?.i']zﬂ"lla\‘i (gl:ﬂ') @l?ﬁﬂa‘iﬂlwﬂﬂ L39O

sunamelugaiaduasalii : gunadl / arwiin
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Rect 1 Rect 2
Emissivity 1.00 1.00
Avg Temp ?C 439 352
Min Temp ?C 345 34.3
Max Temp ?C 55.0 36.9
Delta Ref. ?C
Filename: TH780046.SIT

Problem :

Jounly:

Circuit Breaker flasugiigatiuniniadiiasaninia
1= 958 A

2= 7648 A

3= 793

uszmauas Breaker agFuassualvivihianias 80 A
NS 100N TM 80D

wlasuly Breaker iilumna TM 100D
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gnan1izigavaaaladuasalniiusean

¥ a 4 4 a
ﬁﬂt%@lﬂ’]ﬁli%(ﬂﬁ%@l?ﬁﬂa’iﬂlﬂﬁ’] : N15LNA Overload

Comangpe o e Pz G

I
- mr—wlw--r‘fv:wrrl‘b-nrv—nc_-& .

|

|

Short Circuit
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o VRN 6 ¢ Y o
d1 L%Qﬂ“\‘i%‘l?ﬂﬂﬂd@ﬁ’a m%naiﬂiﬂﬂ’] L3N

mm«amﬂ‘l%é’a?m%‘uas‘ﬂv[wﬂﬂ - N1S5LNA Short Circuit
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o U A 6 6 o
d1 L‘Iﬁ@!ﬂ'\?ﬁ']iqﬂ?lla\‘l @ﬂ') mﬁuasﬂﬂﬁq L39O

dtnann ﬂ%aﬂﬁﬂ’m{uafﬂ‘lﬂﬂ‘l : Voltage Surge

ailnsntilasnis Surge Twarans dlieaaniazsanszudidiiuiaussanldinn

1A ANNIATZIW IEC

Lightning Current Arrester

B Discharge NISURWIEILIFIBNNVUIANRINUNIN AL

dl [*>3 [*>3 1 QU =
Ne3wLe9 b lasuaNNLEY BN

Surge Arrester

g Snausianlliunmie ldldiAudniana

= [
LREAN Uﬂ‘]_lé;lﬂﬂifﬂua’]ﬂ’]i
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sunamgnangsIntuaia i : awed

Main LV Switchboard : Thammarat Promphenrangsi, Kasem Nincharoen



Indeed=EAcademy

o . a\ 6 6 o
a1 mqmsmgﬂwaaé’mmﬁuamwﬁ'\ L9610

r aiopll RIS K
~ :- ' |

GEN THAI

——

sunamguangsIntuaialing : dad
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nlhIns ey (Preventive Maintenance)

Function Checking / Circuit Breaker
Gﬁamimaau Circuit Breaker
NMYR/INIIAAG ﬁmLL@T’JLﬂu?aﬁﬁmméﬁﬂ”@Ltﬂuaﬂwaﬁaﬁm%’uﬁaﬁm%a?ﬂﬂﬂw

Circuit Breaker Inspection Testing

+——
+——

Mechanical Operation Test Electrical Operation Test

Visual Inspection Insulation Test

Dielectric Voltage
Withstanding Test

E Cleaning Inspection

Mechanique Test

Contact Resistance Test

B Contact Continued Test

B Current Protection Test
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= |
protection é

Selective '
short-circuit
protection

Instantansous
shaort-circuit
protection

Earth
5["] fault oo
rotection |
1,000 °
2,500
Simulation Testing (Auto Mode)
I— Item Description Current (Amp) Time of tripping (Sec.) Result
|| 1 |Long Time Trip Pickup 5333 16.097 Pass [0  Notpass
2 |Short Time Trip Pickup 7000 577 Pass | L1 Notpass
« | 3 |Instantaneous Trip Pickup 10000 0.037 Pass ] Notpass
— | 4 |Ground Fault Trip Pickup 1000 0.135 Pass | L1 Notpass
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N191F9INHIAWENN (Condition Based Maintenance)

INIAAMNHANITATIVFAULNAYIN AN URNIWANIYINIUVRIRIGTUBTA (Condition  monitoring)

o vV & v 1 tﬂl tal a ‘? a . . A v 1 dl
wazv liAnuwalduaesdyn dewnazisuiiadnaii (Idea time to failure) lNa lRRLIALA lRawN
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Outage Duration uasauuauyu Work Optimization
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» Insulation 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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