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1. ussauainilhusedus (Low — Voltage Equipment : LV)
Afausduluiieinin <1000 vV
* 2, A Iniusvauiunane (Medium Voltage Equipment : MV)
ARausedulwihdous 1 kv dulal wiu 11, 12, 22, 24, 33kV
3. ussarrInilusesuge (High — Voltage Equipment : HV)
Afausosulwiiuinndt >52 kv duly waiu 69, 115, 230 kV
4. vasaunnilusesugeriinasa (Extra High Voltage Equipment : EHV)
Adawseaulwil 500 kv
5. ussarrlnilhusesugedansa (Ultra High Voltage Equipment : UHV)
Adauseaulwilhunnndn >500 kv
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Level Medium Voltage auunassiu anvg =? V

IEC Standard IEC Standard ANSI Standard

B O (IEC61000-3-6 ) (IEC60038) (ANSI C84.1)
Low voltage <1kV <1kV <600V
Medium Voltage 1-35kV >1kV -52kV 600-69kV
High Voltage 35-230kV >52kV -115kV 69-230kV
Extra high voltage 230kV < Un >115kV-230kV 230-765kV

Ultra-High Voltage >230 kV

ASEFA PUBLIC COMPANY LIMITED <o o s e e

<q ¥ Y a da d Y
mﬂhznﬂ%mummmm!mﬂuﬂmnma 399y

Medium Voltage = ?

IEC 60298/IEC 62271-200 = >1 - 52 kV.

HV

y
v
Y

A

1 kV

52 kV
115 kV

230 kV
500 kV

France szuuInilussdugesin 800kV
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GENERATION

on el
Substation %

Distribution
Substation

RISIRRHER nslwtindaugiinig

COMMERCIAL & INDUSTRIAL
PROVINCIAL ELECTRICITY AUTHORITY

BUSINESS COMNSUMERS

’ misIWAuAsKalg
Metropolitan Electricity Authority

RESIDENTIAL CONSUMERS
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srauusdauihunarsludssinelng = ?2 V

LULANSTULIUNaaa9n15 WA deiiaalulil
grusuusyauidunane

- M9 A uasuang
12kV, 24kV

msIWwWunska

Metropolitan Electricity Authority

- Ms'Wih&uniinia
11kV, 22kV, 33kV(a1als)

msliETsniinm

AR TLDSPEACITY. AuTHieTy
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‘ Rated insulation level |

> @aszduusvdugeaanauiuzavalasaidnsanulalusniizaas
AastAasIcduLAu(Over voltage)

+ Rated 1 mn power frequency withstand voltage(50Hz,1mn)
o tiaaniladunruluginsaiiaiu Transient

*Rated lightning impulse

withstand voltage(1.2micro s./50micro s.)
siinanilavanrauanglnsaiizdu Wwn
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’ Service voltage |

> Aaszduuseduildeiuase Jaidruavailnsal iy
Tuszuuaas PEA @a 11KV , 22KV , 33KV
Tuszuuaas MEA @da 12KV , 24KV

‘ Rated voltage

> Aasrduusedugeganalnsaizunsasulaluaninznis
vimnudn@iaaaziinangeninuiamindu Service Voltage wsiua

1u IEC Standard @ Rated Voltage
3.6 KV,7.2KV , 12KV , 17.5KV , 24KV , 36KV
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uassrundansyauinauunssu IEC

STANDARD IEC VOLTAGES
wnmusemuf Um
/\ [\ 0.5 Um
s -t
| \/ \/ 2 1.2ps s0ps o
ﬁﬁmsxri)”nmﬁmﬂu 1| 20 | 7.2 60 ARATERULSIRUSY
auu 1 50Hz 1Mn Waddunegau
28 12 75
38 17.5 95
50 24 125
70 36 170
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. Service current (A) |

> Aanszuaniinduaszeanalnsal (Load) Minnealuszuuds
anxarlaannnisarvIatlunIsaanLLLILANGU

‘ Rated normal current (A) |

> @anszua (RMS) Muariualnsailunaizigilnsaiaglusiunio
1o v a a & a o o
Closed ag'livihlvitAnaniunildgedutAunatnue

‘ Rated short-time withstand current (kA/ sec)|

> @anszuddneas(RMS) viadnsaifuazsansanule luzhenan
duq 2rvuile (1s,3s)
6.3KA,8KA, 10KA, 12.5 KA, 16 KA, 20 KA, 25 KA ,
31.5KA,40KA,50 KA, 63 KA, 80 KA, 100 KA
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‘ > shadvlsainnuasgainadiias |
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‘ Rated short-time withstand current (kA/ sec)|

> Aanstuddnivas(RMS) viadasaiifuazaunsanule Tuzhenan
duq 2hvuile (1s,3s)
6.3KA,8KA, 10KA, 12.5 KA, 16 KA, 20 KA, 25 KA ,
31.5KA ,40 KA,50 KA, 63 KA, 80 KA, 100 KA

‘ Rated peak withstand current (kA/sec) |

> danszuadmvasiudn (Adugnusa) alnsaifuazansanuls
a o a I |
Tuarenaisrvuaiamidu 2.5 winaas
Rated short-withstand current

. Frequency |

> damnudunassruaacinilhnszusasduda 50,60Hz.
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‘ > shadvdssinnuavaainadiaus |

1 wnnaaunaa (Metal Clad or Metal Enclosed Type) : NEX
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1 Metal Clad or Metal Enclosed Type : NEX

Busbar connection.
cover y

Terminal block connector

Multi 9 Mcb

—Protection realy
Circuit breaker

n pilot option for 24K\£ Indication Lamp

m cradle If Harmony Push button
Instrument Voltage presence
transformers indicator
Current Door handle
transformer
Earthing switch operating mechanism
LPCT
traction table

Surge arrester

Earthing switch Protection and control

HMI
Heating
resistance Metering
| ¥ vPis

PM500
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4. Prefabricated Substation

PERTERTS

l—l—l TR. Comp.

MV SWItchlng J-'/_'" v ™

Underground cable
ring main

Devices Comp. :
LV Switching
@ Devices Comp.
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2. Cubicle type switchgear ; RMU | 3.Compartmented switchgear

Metallic encapsulation

Partial
compartmentalisation

Metallic earthed

partitions Protection Relay

CUBICLE
-~  Cable And Termination Kit

COMPARTMENTED

e
[

E>—)J Switching Devices e IZ E

\
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Metering VPIS
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5. RMU Enclosure And Metering (MEA License)

Enclosure

MV Switching
Metering

Devices Comp.
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E T % Busbar
. alnsaiudnitldlugaindidasuseduiunatvilsznaueaa |

adnsaidaaalvasiniln
uwilaulavasavia
audnsaiilaviurvas
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2. Switching Device anaaziiiaraiia tu 3. Cable Termination

4. Current Transformer : CTs
5. Voltage Transformer : VTs

> Disconnector

> Earthlng Switch Isolates Current Transformers ( CT ) litage Transformers (VT )
Block type CT @ wsunisin lusinulasdioual goiiluusedua wlaldlunisiauarnis ilasriu
. . Eimg s = 1.Class 0.2 Error LsitAiu + 0.2 %
> Switch Disconnector ~ —i_— Connects o the earth e i) 2.Class 0.5 Error ity + 0.5 % DAL (ECNNS e
3.Class 1  Error ‘bitiu + 1 %
> . . o i - CT d@wmdunisilasdu
Circuit Breaker = Ewiciss 1.Class 5P Error ‘LitAu +5 %
- s Ring type 2.Class 10P  Error Lsitfiu + 10 %
. e Switches 2
*Fixed type R isalates . ﬂﬁ"‘ﬁ"a“ﬁ“s“‘f‘ﬁﬁ"ﬁ msidanldowiidaddaciansanidoi
—— 1. Wifamaslwih wia Burden 1. iAnA1&0IWvh wia Burden Aauilu VA
«\Withdrawable type jilaie Switches - i 2. Widanszuanesulguai 2. Aifaussdunveulguad ( Primary )
= Protects 3. AAansTuEIEIUNALd 3. Aifaussdumesunéagni ( Secondary )
Wahorwable sreutbreater  Switches 1EC60044-1 Old 4. Wifanszuadmoas 4. Voltage factor
> Contactor —ex_—— Protects u o IEC61869-2New 5. fifausodu 5. Limit of Error

Isolates if withdrawn

+Fixed type Twm/; Switches L] ’ ‘ “‘

*Withdrawable type
Switches

> - Isolates ifwithdrawn | ™ c."/'
Fuse 3 e

Fuse ) \

Protects gl
= does not isolate Mieacol %‘ »
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6. Protective Device

fhdusodugo(High Voltage High Rupturing Capacity

Protection Relay Fuses : HV HRC Fuses )
d il uidn iuazsyuulrlihlzilaod A1 L2
- wiaudadlviih
- anhdwaas
— NalA2$
‘ wiaudasusedu
E suaila
e T
o
" l 3 Symbol

- wdAnridmuilasAuusoduiiu ( Overvoltage ) doaraiiin
vl (Lightning) w3anisilaiilaieas (Switching Surge)

Surge Arrester
Internal Arc Detector & Arc Sensor

Audnihein (Lightning Arresters : LA)

-9 Ind LA asiduii gonn dofunszuadaiva
(Leakage Current) Sofianian

- dlaaussduiAuduiinauduas LA avilaae astuavheia
(Lightning Current) Twaaséiu
IEC60099

A9 LA avlilafuduans ' ‘
i

Indoor type  Outdoor type
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8. Accessories & Indicator Device

- VPIS

Fuse Control

Terminal Block

Heater

Push Button
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7. Metering Device

- Volt Meter
- Amp Meter
- kW Meter

- kVAR Meter

- cos ¢ Meter

- Power Factor Controller

- Phase Protection
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AGENDA
. > suuuunisanglnlhaasnsinWiln |

snadvgluuunsaaindrdusuainisye

snatvgluuun1saainidanaailavarnia drusu
spot load

snadvgluuunsIainilannaailauladau #11isu
spot load

siuuuiiasindaving usegy
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snatnvsluuunisaainildrusuainiszda snadvgluuunisanainilhannaailavainia d11su spot load

TR. INSTALLED INDOOR AND COMMON LOAD BY SEPARATE TR IN 3 LOOP

SINGLE TR. SINGLE TR.
INSTALLES OUTDOOR INSTALLES INOOR IN UNDERGROUND DISTRIBUTION
OH. DISTRIBUTION [ revone sosron weren

IN OH. DISTRIBUTION

GAS-INSULATED Ry GAS-INSULATED Ry GAS-INSULATED RuU

REVOWE SMATON METER
VRO DSTRBUTON L

OVEREAD DISTRBUTON LNE

REVENUE MAN METER g 'S PROPERTY

)

vea'seroPeRTY | b __f__

CUSTOMER'S PROPERTY

© = PROTECTIVE DEVCE SWALL BE

)
NSTALLED WTH KEY LOCKNG AT [P
OPEN-CRCUIT FOSITON e Lo
b0 I boe TR
= *
i

PROTECTIVE DEVICE SHALL
BE INSTALLED WITH KEY
LOCKING AT OPEN-CIRCUIT
POSITION

-

) PROTECTIVE DEVICE SHALL BE - -

))))) L wstaitn i K tooeme AT i :
Lddd & I { open-creurt posiTion & A N
REVENUE SUB METER comion Load ) ) )

*SEE NOTE 1, 2, 4, 5, 6, 10 & 11 AND DEFINITIONS ON SHNO. 19 & 20 HYhhh-d ) \hhhy TR ))t,) SR

b & bbb b Abkd & b & bbb 11T

i amiens s st wission  iovamwm o mremn  comen Lo

*SEE NOTE 2, 3, 4, 5, 6, 7 & 9 AND DEFINITIONS ON SH.NO. 19

ASEFA PUBLIC COMPANY LIMITED s s s

ASEFA PUBLIC COMPANY LIMITED <o s s e e

9 ¥ Y a da d [y 9 ¥ Y a da d Y
miﬂsznvﬂmmmﬂmnﬂsusaﬂuﬂmnmﬂ (1RSI N mﬂhznﬁlmmmmmm!mﬂuﬂmnma 399y

dratesiluuuiiasiadasing usese

snadvsluuunisanatnilhannaailauledu #1115u spot load

SINGLE TR. INSTALLES INDOOR OH. IN - 4
SINGLE TR. INSTALLES INDOOR OH. IN suunniasinsaeine usegeuuu 2 LOOP
1 LOOP UNDERGROUND SYSTEM 2LOOP UNDERGROUND SYSTEM

(R

MEA'S PROPERTY oo 2

CUSTOMER'S

PRI s

5 M)

EH T

P
o | 11 il

il 1 T T T T 107 — |

i » | |
T0 CUSTOMER'S L0AD 70 CUSTOMER'S LOAD
oy i
“SEE NOTES AND DEFIITIONS ON SHNO.S L
TO CUSTOMER'S LOAD TO CUSTOMER'S LOAD
o

o1 ot o Bt Scre

*SEE NOTES AND DEFINITIONS ON SH.NO.6

ASEFA PuaL'Q QQMPANY L'M'TEE MV Switchgear Application and Standards Rev 1 << Mr.Siwanatthakul>> ASEFA PuaL'Q QQMPANY L'M'TEE MV Switchgear Application and Standards Rev 1 << Mr.Siwanatthakul>>



AGEDR
s deenasswnessy |

> uns51u IEC 60298 (old)
> u1ns51u IEC 62271-200 (new standards)
> wl3auviau IEC 60298 vs IEC 62271-200

» IAC ANNEX A IN IEC STANDRADS TEST

=@ m <,
o &
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o d d o
» AU nANGNLNLIADY
> uassu IEC 60298 (old)

> w1essu IEC 62271-200 (new standards)

> wl3awiiau IEC 60298 vs IEC 62271-200

IEC NORME CEl

P LS & INTERNATIONALE IEC

IEC d INTERNATIONAL ~ 62271-200

@@ s STANDARD i

o @

NORME CEI
1@ NTERNATIONALE IEC
NTERNATIONAL ~ 62271-202
STANDARD Premiére édition

First edition
2006-06
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fAhndiaasusvduiunais (Medium Voltage Switchgear)

o o
> a3 uUNtAa2ay

m |[EC 60694: Common Clauses to High Voltage
Switchgear

m |EC 62271-200: AC Metal-Enclosed Switchgear and
Control Gear for rated voltage above 1kV
and up to and including 52kV

u |[EC 62271-100: High Voltage Alternating Current
Circuit Breakers

u |[EC 62271-102: Alternating Current Disconnectors
and Earthing Switches

= |[EC 60470: High Voltage Alternating Current

Contactors

IEC 60265-1: High Voltage Switches

IEC 60282-2: High Voltage Fuses

IEC 60255: Measurement Relay and Protection Unit

IEC 60044-1: Current Transformers

IEC 60044-2: Voltage Transformers

IEC 60529: Degrees of Protection provided by

Enclosures

Type tests according to IEC62271-200 /
AS62271.200 - Mandatory tests

m n°1 - Dielectric tests

m n°2 - Measurement of the resistance of circuits

= n°3 - Temperature-rise tests

= n°4 - Short time withstand current tests

= n°5 - Verification of the protection

= n°6 - Verification of making and breaking capacities
= n°7 - Mechanical operation tests

Type tests according to IEC62271-200 /
AS62271.200 - Option tests

= n°8 - Pressure withstand tests

m n°9 - Tests on non-metallic partitions and shutters
= n°10 - Tightness tests

= n°11 - Internal arcing test

m N°12 - EM( taete

@ m<,
oE" &
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> Wnnss1u IEC 60298

A.C. metal — enclosed switchgear and controlgear for rated voltage above 1

kV and up to and including 52 kV

6 Metal-enclosed Switchgear and Controlgear Aviaviusiae
TavisidausaainTe uazaniudiudidandaannanauan

NORME CEI
INTERNATIONALE IEC
INTERNATIONAL 298

STANDARD 1

Amendement 1

. T
w | [ T l [F5 &
> | e ﬁ.'ﬁ

Appareillage sous enveloppe métallique
pour courant alternatif de tensions assignées
supérieures a 1KV et inférieures ou

égales a 52 kV

Amendment 1

for rated voltages above 1 kV and up to and
including 52 kV

©cE 1504

Buresy Carat d s Commision Eocctechique omalonsia 3 e do Ve Gandve, Giase

Commision Electechviqus ioatonsle CODE PAIX
1EC K
Venmennen Sracporesamsoas Nomom
— .
ot i

Cubicle Switchgear Compartmented Switchgear Metal-Clad Switchgear

L %‘« :
| = L
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1. Metal-clad Switchgear and Controlgear

fxluuuTeavirlilderadvuasalyd
1.4 3 Compartments &wu Switching Device, Busbar, Connector way CT, PT
2.Partition 551319 Compartment agsiavtiutans

3.1a9W1uann Compartment uile'lalffodn Compartment wils agsiaadi Insulated Bushing

aiansdanvastunialy Compartment wivarlisunsaunsllg Compal‘tment Aulel
MadAssuunilvinnulaandogoan Sefianusdrdaann
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3. Cubicle Switchgear and Controlgear

fqluuuiasirlldedaivuasatlald

1. fivaanin 3 Compartments

2. i Partition anatflulang (Metallic) wsaauiu (Insulated)

3. Switching Device (fluwuugingoaids (Fixed) viananaanls (Withdrawable)

Cubicle Switchgear swmﬂsmummammwﬂaamﬁuuamnam fNAANITAAINATTUT
wiAauailaq Aazunsnsranaaaniuviafos

CUBICLE

-

"
L
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2. Compartmented Switchgear and Controlgear

fnluuuiaaviylilderadvuasalaldl

1.4 3 Compartments & Switching Device, Busbar, Connector way CT, PT
2.Partition way Shutters s¥1in9 Compartment Taavialalagiilu Insulated

3.ifi Insulated Bushing &wsur1uain Compartment wile'lulfodn Compartment vl

usiaggfivinisnoduiluy Modular snunsadsenavsiaduls wazladfiia SF6 (uauiu Sed
auatdn fieulaaasdage

:

.

>—)>—- -
FIuMTRLAUYINAY 3 &
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(0% ke N kb1 aﬂnmimmmmmu‘tuaj Metal — enclosed Switchgear and Controlgear
usiazd agfinsutoduilugiug

AamuLafin (Partition)

Metal Clad Switchgear aznilulans I.LEIZG;EIEI\‘]ITS'I'W:

Compartment Switchgear anilunuan

Cubicle Switchgear zitiuauan

Metal Clad e
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> waauiiguilssinnaasainafiaasuseduidunane

gruuivnu / Shutter IEC 60298

alnsaldaaauszuinusazaru (Compartment) uasiiludiuilasAuusazdiuain CHaraETRG Metal-clad CorEREaRE Bicckpe
senaWiAndu mm“Laaumﬂaﬂnsmmmmauwaimnml,muaamvlw lal€ro Cubicles

fumiinasay

5 [of,
%%U\ gﬂﬂ %J

External walls metal and always earthed
Number of MV
compartments =3 3 <2
Internal partitions metal and indifferent indifferent
always metal metal
earthed or not or not
Presence of bushings
possible

Shutters to prevent access
1o live compariments v v
Ease of operations
when live v v

fadiuuav metal-enclosed switchgear and controlgear mmmsmnaaumnmLmuamﬂmuautﬂm

Walvindurasusdaauwna'ld wiasuiiladumudaauunadialanieas Arcing movement within  difficult, but
the cubicle always possible v ./
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- = 1 > '
> 11ns557u IEC 62271-200 1. Uszianaasanugandaaasarnuaatitaslun1sanaln (LSC)

High - voltage switchgear and controlgear Loss of Service Continuity : LSC

Part 200 : AC metal — enclosed Switchgear and controlgear for rated voltage Lﬂuﬂjiﬂanﬁ\jmanL?.lﬁ?.la\]?ja\jﬁ,u (Compartments) wianiian1svineu (Funct|0na| UnItS) ﬁ
above 1 kV and up to and including 52 kV fosunsaangIWlaluzasiidasiunasvasndodianieas

; ) . NORME CEI
6 Metal-enclosed Switchgear and Controlgear 7 INTERNATIONALE IEC
M%aﬁumuiauzt‘ﬁ‘auﬁiaaanﬂm uasanrTusiun - 62271-200 LSC-1 LSC-2
Iausaannaauan S
LSC-2A LSC-2B
levaulsaiadiAasusoduiunaraulssian
Appareillage 3 haute tension —
1. anugandezasanusaiiaslumsnaluin e s sous exvelopps ekt
pour courant alternatif de tensions assignées
R L. supérieures 3 1 kV et inférieures ou égal
(Loss of Service Continuity Category : LSC) s
. . High-voltage switchgear and controlgear — $ * Ps + . 'S ) & [y » 3 [ " s [ + [ []
2. Usstanuadniionu (Partition Class) Fart200: I

for rated vo!uots shove 14V e up to
and including 52 K

3. msuandsgianuagnsaisanialu
(Internal Arc Classification : IAC)

1C R
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Loss of Service Continuity : LSC-1

Loss of Service Continuity : LSC-1

siuwuy (Form) flifiaunlvfiansdratwidadtrvsaiiasluaasivinnisingesnsn uazanaay
savlansindiAnsaanainszunlwihaivauysainauiiassansaindenalurasia3asviau

BUSBAR

Off Main Sw. 5

1 2 3 4 5 6

\ON \ON \ON \ON Deoé \ON

FromMEATR.1 TR.2 TR3 TR.4 To Station 1
Maintenance TR.4

ASEFA PUBLIC COMPANY LIMITED <o s s e e
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Loss of Service Continuity : LSC-2

Loss of Service Continuity : LSC-2

siluuy (Form) fifiaaunlviminsaaneinldadosaLiiaslunasifinnsiainfedasfunsodu
thunavnaluaindiias wioilu 2 dssandan

LSC-2A LSC-2B

aluuuilusaziinsiiidedaslatasnis daei §1J|.Luuﬁﬁmmmu"|m:i"|u"l,'v\l"l,m”a:ha'aial,ﬁaaéjo
widanavaiadiAasdeanunsaanaivale Asduuy LSC-2A sunsauinfetasiidausiaa

AusnalWvihideinnsanaInac e
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Loss of Service Continuity : LSC-1

BUSBAR
ilam Drop out Fuse
v3a _— Off Main Sw. 5
Disconector Switch 1 2 3 4 5 6

\OFF \OFF \OFF \OFF \OFF \OFF

dnsaliiningeineng
Function 7 5 16

us Function Auf
azgaveulléng

Q () @ @ ]

From MEA TR.1 TR.2 TR.3 TR.4 To Station 1

Maintenance TR.4
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Loss of Service Continuity : LSC-2A

/ nseiiiciagnis1guinun Circuit Breaker i 1 |

Switchgear 6 Function

1las Drop out Fuse BUSBAR <«<——

wia T NANIINTEUE
Disconnector Switch

g@ru1satdiltingeiamn
Circuit Breaker ¢ Function

7l 1é usdaslan Drop
out Fuse fiau

Function Aufiaunsa
1t ldagalna

From MEA TR.1 TR.2 TR.3 TR.4 To Station 1

Maintenance TR.4
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Loss of Service Continuity : LSC-2B

nsdlfisiagniningo¥nmn Circuit Breaker 7 1 |
Switchgear 6 Function

BUSBAR =
‘liigiavilas Drop out PRl
Fuse wia
Disconnector Switch 4 2 3 4 5 6 dunsatdiningesnuen
/rl/ ] Circuit Breaker 6
OFF ON ON ON ON ON Function 7 1 16 Taa'lai
¢iavilam Drop out Fuse

Function Sufiaunsa
11 siaglnd

© ] © © &) @

FromM EAT

TR.1 TR.2 TR.3 TR.4  To Station 1
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Conclusion IEC 62271-200 -Loss of Service Continuity Class : LSC

Fully enclosed in metal enclosure and having some current carrying capacity

Maintainability of
one functional
« Safe access to unit allowing
compartment normal service of
« With power flow in the remaining
busbar and the other units of the
units switchboard

*MV Cables must be (busbar in a
[ ESC28 e | cartned separate

Several levels of
service continuity
during maintenance

* Architecture based on
“safe compartment
access”

Maintainability of « Safe access to compartment)
defined parts compartment

with no need of « With power flow in busbar

cgable ) Q and the other units

disconnection +MV Cable in separate

(separate cable compartment

compartment) « Cable of unit under

maintenance can remain

energized _
* Metal enclosed
= | 1ot of LSC2 class
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Loss of Service Continuity : LSC-2B

o

Switchgear type LSC-2B Beside

LsC-2B
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2. Uszanaaswiiedu (Partition)

szianaaswiisduntivaanamuiaailalsiilu 2 dszandoil
iszian PM iszian PI

(Partition Metallic) (Partition of Insulating Material)
diadiAesAdalvfintedu wiadillatas |adndiAnsidalvdinidody nsadiladas
(Shutter)  7Mviranalaveifiauaaiilas uay | (Shutter) #Avinandaninluldlans Adussning
waulifinseaaediu Aussuinetasiisuisa | dasiiaansatndsladoilinagfuguidinii
vndladedaagdusuddiWiusedulunats | useduihunate
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Conclusion to IEC 62271-200 — Partition Class

Fully enclosed in metal enclosure and having some current carrying capacity

Personnel
comfort during
maintenance

« Classification based
on electrical field
presence in safe
access compartment

3.110 Shutter

Part of metal-enclosed switchgear and
controlgear that can be moved from a
position where it permits contacts of a
removable part, or moving contact of a
disconnector to engage fixed contacts,
to a position where it becomes a part of
the enclosure or partition shielding the
fixed contacts.

\ 4

« All partitions and shutters
of safe access
compartment shall be
metallic with some current
carrying capacity

« Partitions or shutters may
be partially or totally of
insulating material

“Metal enclosed”
compliant during
maintenance
Applicable mainly
to withdrawable
system

Electrical and
mechanical
safety according
to IEC 60466 or
60137

; ASEFA PuBLlQ QQMPANY L'M'TEE MV Switchgear Application and Standards Rev 1 << Mr.Siwanatthakul>>
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IEC 62271-200 — Internal Arc Class :

IAC Class

Fully enclosed in metal enclosure and having current carrying

capacity

_ Personnel
safety in case

« Classification based on of internal arc
consequences of internal arc on
personnel safety

complies with
AFLR type

* A restricted to authorized
personnel only.

* B : unrestricted, including
general public.

« Enclosure Identification code:
F - for Front side
L - for Lateral side
R - for Rear side

* No projection of parts
towards accessible
sides

* No ignition of indicators

* No tests performed to
assess behavior of
enclosure under arc
conditions

Safety in case of
internal fault
during service
condition
Demonstrated by
type tests
(completely
defined by the
standard)
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»>IAC ANNEX A IN IEC STANDRADS TEST

szinnaavansnaialu (Internal Arc Classification ; IAC)

ANwisMmINafasuIasEdunInagaunisilasfulanaaguIndanuisaei ain
mstiansarsnaaluaindidasiunnzaisvinnuilné

Taglassynuuuadnsidnde (Type of Accessibility) ehadidnms 2 67 uay
ANNTEURAIIAINTNARDL

wULADINTSLAE A1UDINSEARAL
" 2rnanasa
fa 1 i 2
A ; Tiandsletamed F ; &ususumin 12y AFLR
WAL -
. L ; &husuduang 20 kA/1sec.

B ; undvlalnaunnaiialy e

o R ; & usudunas 25 kA/1sec.
C; aUnsainfncnvaguuLa
Tuszaziaan'lide (Out of 31.5 kA/1sec.
Reach) 40 kA/1sec.
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Internal arc fault & classification

Examples of accessibility on the various
sides of the switchgear is codified Annex
A2

Switchboard in a room
with a ceiling height of
less than 4 meter

Switchboard in the
middle of the room.
AFLR anti-arcing
protection

(acces around the back
of the switchboard)

Switchboard against a wall.
AFL anti-arcing protection
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IEC 62271-200 — Internal Arc Class : IAC Class
Fully enclosed in metal enclosure and having current carrying

capacity

3-sides internal arc protection IAC: A-FLR,
Installation of a switchboard installed against the
wall downwards exhaust12.5kA/1s.3-sides internal
arc protection.

4-sides internal arc protection IAC: A-FLR,
Installation of a switchboard installed in the
middle of a room upwards exhaust 16kA/1s.:
4-sides internal arc protection.
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Qs 1 v (J = (- %4 (A
fladvAaaNuUaAaINANNM2INSY TAC

(Internal Arc Classification ; IAC)

Main characteristics
Range optimized for rated votage: 7.2, 12,
24V

L Main characteristics
|
|
|

Main characteristics
= High saety class thanks to 3 metallc

» Rated voltage: 17 / 24K/ . 18175,
= Raled current up 1o 2500A

» Single Busbar

= Rated operational current vacuum technology: T ERITAL MY AR a0t A

compartments
= LSC28-PM

= Wide range of reted voltage: 7.2, 12. 175,
24k

l ‘= Intemal arc classification AFL(R)I

"= Single busbar (SB8)
‘= Withdrawable circul breaker: LF or SF (24 kV)
= Witdrawable Contactor: Rollarc

‘= Can be combined with Motorpact for contactor

3150A/ 2500A
. peak withstand current vacuum
L

25kA0.58/1s
‘w Loss of Service Continulty: LSC 28
= Partition class: PM

-No atsio
e
s
= Control 8 monitoring: Sapam, MICOM I broaker
- = Special opon:rear op o botom cableentry

appications
= Protection and control Cevices: Sepam,

MICOM, GemCantrcl, VAMP or thermal
- dagnosis

= High rcycling rate (2 90°%) by design
(s8 Environmental Profie)

Primary Distribution Switchgear

ASEFA PUBUQ QQMPANY LlM'TEE MV Switchgear Application and Standards Rev 1 << Mr.Siwanatthakul>>

<q ¥ Y a da d Y
ﬂ1ﬁﬂ§$ﬂﬂ1‘lﬁx‘nuﬁ?ﬂﬂi!ﬂﬂi!!iﬂﬂuﬂ1uﬂﬁ1ﬂ 399y

IEC 62271-200 — Internal Arc Class : IAC Class
Fully enclosed in metal enclosure and having current carrying

capacity

4-sides internal arc protection IAC: A-FLR,

Installation of a switchboard installed in the middle
of a room downwards exhaust 16kA/1s.: 4-sides
internal arc protection
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shattvnasnasiau IAC ; FOR Metal Enclose Switchgear

Each Compartment

BUSBAR

CIRCUIT BREAKER

CABLE
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shattvA1suasiau IAC ; FOR Metal Enclose Switchgear

-
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> Degree of Protection (IP Ratings)

0  No protection. ?

1 Full penetration of 50 mm diameter % 1 Protected against vertically falling
sphere not allowed. (z: d\ drops of water. Limited ingress
Contact with hazardous parts not @ ’ 43 permitted.
permitted.

2 Full penetration of 12.5mm diameter = 2  Protected against vertically falling -
sphere not allowed. The jointed test I~ .z_l drops of water with enclosure tilted ‘:-"“‘;:-'
finger shall have adequate clearance & 15° from the vertical. !
from hazardous parts. Limited ingress permitted.

3 The access probe of 2.5mm diameter :@/ 3
shall not penetrate.

Protected against sprays to 60° from
the vertical. Limited ingress permitted

4  The access probe of 1.0mm diameter
shall not penetrate.

Pi d against water

from all directions. Lirr\ilsdr ingress
permitted.
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> aqunswiouiiaulssinnaasaiadidususeauilunaiessiuiig
IEC 60298 vs IEC 62271 - 200

IEC 60989 IEC 62771 - 200

Metal Clad LSC 2B-PM i iladudasuuulansy

Switchgear LSC 2B-PI hilafuzasuuuauiu

Compartment LSC 2B-PI éhilafuzdasuuuauiu

Q Switchgear

LSC1 sdavdanaindiinsaananysal
>—>L Cubicle e
)) Switchgear LSC 2A-PI érilanurdasuuuauiu
; LSC 2B-PI éilafusdasunuauiu
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6  Totally protected against ingress

6 Protected against strong jets of water. o m <
of dust.

Limited ingress permitted.

-7
5 Limited ingress of dust permitted {/ |5 Protected against jets of water.
(no harmful deposit). gg Limited ingress permitted.

7 Protected against the effects of
immersion between 15cm and 1m.

8 Protected against long periods of
immersion under pressure.
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> aqunswiouiiaulssinnaasaiadidususeauinunaiescuing
IEC 60298 vs IEC 62271 - 200

uassiua1 IEC 60298

nivdusiunisaanuuy 3 siluuuvuandreduludasuasiedtumsineunaniniugiuviag
1l Tafou

aassului IEC 62271-200

v & o ' P . i o o 'Y
wWuNusIUNIsYIIY  Teaanizatvdazasnsaialwi iamuEnIalynssnseiy
ausatiaslunsaneluvy (Service Continuity) wagnistingesnmaasnglwinlaiduduase
fayAra warailnsal uad switchgear Tuuagainge

ag'hifiadualusiu Metal-clad, Compartmented wag Cubicle switchgear and controlgear
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Prefabricated Substation: Unit Substation

ASEFA PuBL'Q QQMPANY L'M'TED MV Switchgear Application and Standards Rev 1 << Mr.Siwanatthakul>>

m3dszanalnudaindifesussdrhunas @saga
snaazidaniindanisnadau (The type tests)

. Dielectric tests

. Temperature rise tests

. Main circuit and earthing tests

. Functional tests

. Degree of protection verification tests
. Mechanical tests

. Arcing due to an internal fault tests

. Sound verification tests

. Electromagnetic compatibility tests

O 0O NOUTL DA WN =
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High — voltage switchgear and controlgear
Part 202 : High — voltage / Low voltage prefabricated substation

BIOSCO #a Unit Substation Arun1snasauauuinsgiu IEC 62271-202
IEC 62271-202 High-voltage switchgear and controlgear
Part 202: High-voltage/low-voltage prefabricated substation

IEC 62271-202
INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

st et s corroer
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Standard and Test
Enclosure : IEC 62271-202

aaudniisaviinnisneasau Judiuuasinseasivuan
-Temperature rise tests

-Degree of protection verification tests

-Mechanical tests

-Arc due to an internal fault tests
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-Temperature rise tests
e The substation is defined by the enclosure class

> This is the difference between temperature rise of the transformer
in the enclosure and temperature rise of this same transformer
outside the enclosure in normal conditions.

> The different standardised classes are:
“Class 5 ; class 10: class 15 ; class 20: class 25 ; class 30

AsssuneANusaumsaImayusunoluduasainimainAsauaang
Auuy uavannsanuausau’la Class 10
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Arc due to an internal fault tests

FuMsNegauaNNIasgIu IEC 62271 — 202 : Internal Arcing Withstand Test for
20 kA 1 sec.

Unit Substation agsiagrinun1snagau Internal Arcing Withstand Test

71
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The test results

Not successful test
Biosco LRG10 type

Dinwov _Intemal Arc Project
[t Bttt

() (Time-5.98130 01 l 09, 2007
FLUENI £, (30, dp, dbns oxp, lem, unsicedy]
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Mechanical tests (Roof Test)

n&oa1uasg Unit Substation avsiaganunsasassutiminle’

URAIATNARALANTTUUIUTNRINAIAN

&3] ASEFA PUBLIC COMPANY LIMITER 555 i s i s
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Taeirlilifulaseasreaas Unit Substation azgauanaaniilu 3 drusrafu

1. sda2diAaas Wil usege

a1 iGae ilasAumiaudaslvivh 12iu Load Break Switch,
Ring Main Unit

- Rated Voltage : 12 / 17.5 kV upto 24 kV

- Rated Current : 630 A

- Transformer Protection : 200 A upto 630 A

- Short — time withstand current : upto 20 kA — 1 sec.

ST

3. adnduasatilusee

- Rated voltage : 416 / 240 V, 400 / 230 V

- Incomer : upto 2000 A Circuit Breaker
v, K1 2 ] - Feeders : max. upto

2. vaiaudadindrdrunine i e

- 7 feeders of 400 A MCCB or

- 5 feeders of 630 A MCCB

- Product Compliance with standards : IEC 60439-1, EN 60439 part 1,
IEC 60947 — 1 and IEC 60947 - 2

uansdatriadaifhusedh (Low — voltage Switchboard)

- Rated MV voltage : upto 24 kV

- Power : upto 50 ~ 1000 kVA

- Rated Secondary voltage : 416 / 240 V, 400 / 230 V
- Vector Group : Dyn 11

- Tapping range (%) : = 5% instep 2.5%

e

uanswizulastHih MV / LV Transformer
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Standard and Test

: IEC 62271-200

[EC 60076-1, 60076-11
LV Switchgear : IEC 60439-1 and [EC 60947-1
Enclosure : IEC 62271-202 .............

HV switchgear (RMU)

Transformer

YV VYV
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New Technologies for..... Energy Storage WIND FARM Solar Farm Power Plant

e Energy Storage to support a Resilient Smart Grid
(Comparing & evaluating cost competitiveness of:
Compressed air, pumped hydro, ultra capacitors, flywheels, battery tech,
fuel cells.)
Energy will be stored at many points on the grid, including rolling
batteries (EVs and PHEVSs),

home batteries, as well as utility-scale storage SUPER CAP

34MW NAS INSTALLATION
for BIMW Wind Farm
Rokkasho Japan
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New Technologies for..... Energy Storage SOLAR FARM

Energy will be stored at many points on the grid, including rolling
batteries (EVs and PHEVs), Power Plant EGAT 500KV, 230kV, 115kV, 69kV MEA, PEA S/S (HV/MV)
home batteries, as well as utility-scale storage :

Energy Storage Diagram
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ASEFA CO.,LTD.
5 Mool Rama II Rd., Khok- Krabuae
Mueang — Samusakhon, Samutsakhon 74000 Thailand

Http:// www.asefa.co.th

Tel : +66 2686 7777 %
Fax : +66 2686 7788 % \
ID : siwanatthakul
LINE

Dolny Chaiyason (Siwanatthakul)

@ Email : siwanatthakul@asefa.coth Thank You
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