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2.2.2 Short circuit
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1. Indoor circuit breaker
wesAnlusninesazeenuuulfansaldlaiewdluermsvieluiesiinudeanineiniea

1on dulngduusninesiilduswiusziunanuazaindiiesvume Tanlans
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fian: https://www.sselectricgroup.com/p/types-of-circuit-breakers-electrical.html

2. Outdoor circuit breaker
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1. Spring Operated circuit breaker
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1. Vacuum circuit breaker

Y ¢ v adda a a ! Y ¢ v  aad P ac Ao o

nssuansamie IS iiusEansnnniin1saueniAnaeIsauY Wewnidtianuluauiu
9N
Y

AouLnA Opening Melugaainia sxvirlensaduatetnesiniis ilesnlessivy

AULLLDE19529157

— Insulating vessel D —
Asg shield Arg shinid
Arcing range Movable
aeéingi member
) e A

HMain are shieid'-;

& Insulating vessel M}“M«f«-
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fian : https://www.electronicshub.org/types-of-circuit-breakers/



2. SF6 circuit breaker
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3. Oil circuit breaker
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Aiamsoriafiniu Uinadieniraggndonseulueiniunmiuasssmenasduielalasau

wesfialalasiauazasyegsouq Uinuiiinenda iesanfesiindinuaudiviaiu

Souldgwihligamaiiluvinafiiseiinfuategimnsuardmisiussngliduedesins

= 1%
BNAIY



Parting
contacts

Bubble of
oil vapour

LI T T e S O
% & % % % % F
.y

>
gﬂﬁ 2.9 Oil circuit breaker

fa: https://www.electronicshub.org/types-of-circuit-breakers/

4. Air blast circuit breaker
Aensldszidnveteiniauseiugududinanslunsdvensa luannzunfndnouunnaez
Closing MndmuRaNaIninTIL MiAauLnAlE Opening Tiusyneluiinlu a1ntuazUaoy
v A a e pn— ' ' < = A Y] e I3
amAlilvaiieluilandinegusnusenineaanuainie (Air Reservoir) fUB1SATIUTIUUDT

(Arcing Chamber)

Normal air
tlearance for
working vollage

isolator

Cross-blast Circult Breaker

Axial-blast Circuit Breaker

gih?i 2.10 (#e) NM139119UVB3 Axial Blast type (3721) A5%1191UU84 Cross Blast Type

fian: https://www.electronicshub.org/types-of-circuit-breakers/
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a

nsseilnueteiniavsyinlieamgiiduasuavaslauseniglnesngtuusseinia aaly
v Yy & A v a ¢« &£ a ax 9 ¢ v aad 1

Anuiuulnihasaediinnduieldliiinnisensaiudnseu I5n1snueniameisilavuualuy

3 Usslnnauiansueeansseiln Ae Axial Blast type, Cross Blast Type Waz Radial Blast Type

2.3.4 WUARNNVUIAYDILTIAU WA
a o § a o a 1 8% Adn‘{ o 1w a’{
meusEvslunes Bidnninvzuuigunsalmedsl lagyihnisudenadl
1. High voltage circuit breaker (110171 72 kV)
Aansluin3svronisdaniasluiiidedinistesiunavaivaulaewesinusnines
LLiﬂﬁu‘lWWWQQ Nudandeaziivunansasula 72.5 kv ‘vﬁaqmiﬂ gNAI9819%U Solenoid Circuit

Breaker

2. Medium voltage circuit breaker (1 - 72 kV)

Andaludindnaladauinlveg (Switchgear lineups) dmsuldlueiasusieoraldidu

Y

v
4

Fudufinnsnrsuenluaniiees 1Yy ACB, Oil-filled Circuit Breaker Uay Vacuum Circuit
Breakers

3. Low voltage circuit breaker (agnin 1 kV)

g I3 iy o & v a a € a o v ¢ a

Juwsnnasuuunldanumi audandvduazanavnisy Anadlugaeuguiseseiin
% DB w3oglvanidumes wsninesussnulniig fgsil

- weshausninesgneos MCB (Miniature Circuit Breaker) Wuiusninesaunnidndnldly

9115 MAnnadugunsaldesiusiuiugivandunes (Load center) n3ogaauguiiasydnly

Y

(%
Y

v ) o Ly da v o ° et )
WoIWNa1Ae (Consumer unit) INAANTLLATAT99597 LTULUTALNBS YU AT bl a1U15aUSURa
ANTELEfn2esle wavdnlngarordunalnnisuanieasluzuuuu thermal wag magnetic
- MCCB (Molded Case Circuit Breaker) tdutweasiniusninesvi veulaindnn e
molded 31U 2 @1u NYiA1sNeaeU Dielectric strength A9UNAZA1991MUY @7U molded ¥
v o g v a ca ¢ 1 1o g ca Foim o
wihfiduawiuiuunUswweiiniusanes dulugv1ain phenolic lwesinusninesvilailvin
& alEs i ' P ° Y A s a v P a ) va a
PUNNEN 2 9819Ae vantnidu adndide-Ua svilowaziln9asinesalud®d (nsewaLiy
99N ranl AU 08n1999) Wawasanusninesilalnsasdunaiuinsududulenazidauun
MU Trip Beazegianatasynine ON uay OFF (Anwaz i NAUININGS LMLUA99588N31N
a v v i B a 2 -~ ) | ] 9
sruulSBUSasLan) WiavhnisunlvddiaunfAoanannssuuiavaiunsatenideunauluasldaule
LUULAL F28NNT reset AD NAAIAILIUY OFF nau ntudadauludasiunus ON adeuluda
AIMUUQ ON HaU3INYIFINTUTNEUNINAILMUS Trip Waned1 Yauetuingan1iznseuainu
Wesannszudlwaliiu szdosmanguetannzinUniuazunluliiseusesnou Jaunsam

anuduluAumua ON 19 n1svieuuuilisendn Quick make %38 Quick break
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- Air Circuit Breaker (ACB) flaailddwuszuuussnulaiindesnin 1,000 Waavidulvejae
TRNANTLULATENING 255A-6,300A WazilA1 interrupting capacity (mmaé’mwsqaqmﬁwa%ﬁm
wsninesseanunsavanieasidegneUasnsie) daus 35KA-150KA vilisiaiveaiusnines ACB i
FIATUNY LLazﬂ'waﬁJumiﬂLﬂ@%ﬁﬁmmmlwmﬁqﬂiumiﬂLﬂ@%LLsaéfulWﬂﬁﬂ (LV) dulunglaseadng
azvidheman vl didnun Sefesindslusnadou Air Circuit Breakerdulua) aldaunsal
51nsednd Wufdnzsienseua Liledsaniaas ABC i 2 UsslnnAe Fixed type (ﬁmé?qagj
fUfl) uaz Draw out type (Wuunamoanld )

- 1A3padialid RCD (Residual Current Device) wp3asdalnindnlusiffiazdnanszualnii
ntluszezinanfimmun Wensvualviihlnanudwarveen darlivindu Tudednszudlni
vaduifmely 1wy Srlaanniedesddinihasiunienssualuihiriuauilududagunseiind
ey vauldnuunieslsifinssudliiini dufu indesdinlnss aglivho drusnasfnmlug
nougaed giin Tuthuinendy wdeafalis o1elitedunduy on Wy \A3RIANI9INTELALNAD
(RCD, RCBO, RCCR) isala3assinsuualniinrasiu (ELCB, GFC) gninluldeuiiudu weshin
wsnined Usslandue 1y lsninesgnges MCB w3e lusnines MCCB Tneiedesdalnsafideld
NUBYIUNT a1zl 3 Useinnaenulawn RCCB (Residual Current Circuit Breakers), RCBO
(Residual Current Circuit Breakers with Overload protection) wag ELCB (Earth Leakage Circuit

Breaker)

2.4 msepnuuURUnIaliwasinluININGS

1%
1

lunseenuuuwesnausninesazdued funisthluldeu uissidiulseneundney 5
1 U d’j
9E19A1]

2.4.1 Frame (Molded case)

nseunseawnailiiedestuissniely dulugagvhunaniannduauiuiuanudeuls

q

a9 1wy Indwes lumsidenldTagazduegilsidunsviuonusninesius tnevlussdadule

denld¥ananamusnsdnmasgn snsnisivanszudlaegn uagdnamsdndane
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3 Frame sizes

Masterpact NW
Masterpact NT

630A to 1600 A

>

800 to 4000 A

4000 to 6300 A
sUN 2.11 freganseuvesgunsaliusninesng 3 vuia

i Lonans Masterpact NT and NW 484 Schneider Electric

2.4.2 Contacts
nszualninNluald 1993 szmvanmeesinluinines sluaslineuuna (g3un 2.12)

nefuey Weiinn15n3U (Trip) 2995LUsNNB3EIN5UA (Closing) w3adanszualniy lngn1s

yltaouwnalydusany

Straight-Through Contacts

pIng i a iy
{ *~lf"'v,,
! /S
L Sl . ‘ =%/ i
_ ‘ / =
Movable Contact Arm \ / ) 2\
s e ™ &

Magnetic l,vld// e ?’T

Stationary Contact Arm

31]17; 2.12 Straight-Through Contracts
fian; https://testguy.net/uploads/straight-through-contacts-illustration.png

wesnausnnesumazldnsuuaduiimunulasnseas nanfenseualiasdiuuy

ABULNSANTaLaY Iar U lUS U UAB ULNSABNUI T
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2.4.3 Arc chute assembly
WonAdULAYEINATIUININGSIUADEN (Opening) Azdnsiinsvualuilvasgluusiim

v o < @iy o | Y a
nileeuunad udunaidug aunsesi st uunnne azdwaliiinuszniell (Arc) uas

nszualnivgalva

]
o I

A8N15an015AFNTANEIAYLIN IMAHALINABNITENTATLINAEABULA LaZANATIADY
A e ¢ ¢ 1 & v Y ¢ v a ) o =l ° v
Aefnwaninlessludavetneluluanina dmnluduersaliisingaussiuainingviintagyinly

9

luaatpas1anisunnls luwesialusninesielinisldsienueisa (Arc Chute Assembly) Live

Uosiumaianansagun 2.13

SPLITTER PLATES
ARC
CHUTE
ARC
RUNNERS
ol ARCING
= CONTACTS
» A i
ar ;
MAIN
CONTACTS
P
& FLEXIBLE
> CONDUCTOR
ACROSS HINGE

31]17; 2.13 Arc Chute Assembly
fivn: https://www.engineeringenote.com/wp-content/uploads/2017/12/clip_image006-

59.jpg
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2.4.4 Operating

1. Handle nauilusninesagyinauluunasase Aselin139nenaaudIlareonaIN2gas
wazdosldnismuaumieiie ((1udv) Tunisfissiidnadmdsanniivhnsedeunnuianainli
nduLMiloULAY 8nF1aE194%U Molded Case Circuit Breaker (MCCB) tutusninasifinisnsve
v Y e d Py : = L ' )
19958 MU1EAILINFALUTALNDIUULLDNITNIUALE Holding 38 Blocking azlsiaunsanauun
“ON” leinagdates Aedldnisnsalmilaeduifies faiaTesluagi 3 Adsde “ON” (Uanth
ABULYA), “OFF” (WantinmAauwna) wag “TRIPPED” (Agynisitlantinasuunafaaiilaiinisnsy
WnTY) indeanisynssdniasilalaglonduduluiands “oFF” udlenndulufidds “oN”
o
anAsa

2. Mechanism agiinnuuana1aiun1s Operating Handle asanansayinn1s3idnanle
v ) 5% v o oA '
mefed kifealsAuile FRstiansreranlunIndauadiuinn

2.4.5 Trip Unit

[

gunsaifldlunisinnszualnihazuamunalals 4 38 dedl

1. Thermal Trip

wdnnsveudssianiszilasiadrenelulszneusie ululangluasia (bimetal) 2
Wiy Favhannlansfinnssdasuiidudssansmaudouldvhiu definsvualwariwlansluwiass
illangluiaiansinsuailudangunsainenariiliiusninesinesisenininnismsy

2. Magnetic Trip

AM3vuYsENi arefendnn1seIuTesdiusauIIuvan 1Heestinnsua
amasseiinszuaiiuagyiliiAnauuuaivinanudugaavitnisUangunsaivnenaln vinl
LUsNINesAnNsFmeImsellneesty San1saunuuiessineesldiEaniiuuu Thermal Trip

3. Solid State Trip #3® Electronic Trip

winmsvaulssanilsunsessdnnsednduildsrndumesinusnined awnsausu
Anszian3vlivinaulugiunieg 1o Tassadrenisluazdndoudasnszua (CT: Current
Transformer) aganglusatusnines vmriwlasnssualisaardlulasluswaesviming
Sinsevinssud winnssuasiaiuniitmueBasdsnsTviinnsuanisasesn

4. Thermal-Magnetic Trip

definszualursasifudnfisanihduiavearesinusninesazlanems nsefusiaain

} 4 =] o 1 =3 1 Y o Y a
sauLLasmimummmmaumuumanma‘lumiﬂamﬂalﬂwmauwalm‘dmws
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2.4.6 gUnsaliasudue fivnsianaRuiuiadasiaiuusznsnmnnsinurengeiin

Wsnines

1. Shunt Trip T¥fndsshuiuiusninesifterugunisaniusninesansyeying 1unis
AUANLUU remote Tnglifaaifuumianiasiifausnines daazvhauile coil shunt trip 13y
LSFUNTTAUIINTEUUDY

2. Undervoltage Release (Undervoltage Trip) TAnfesufuusnineditonsaaduuseu
AT ausnines 8181037 fvuaf azd wWanusninesviud daulugagldsaudu
under/over voltage relay (819l952uAU phase protector relay Ale)

3. Auxiliary Contact Iifleuansenuzvoaiusninedvaiiuin ON wse OFF / TRIP

4. Alarm Switch ugUnsalutiduiarag Saaziasuanusioisninesuanises (Trip)

5. Ground Fault Shunt Trip tugunsaifilédsUamsenieinszuasalvasenainszuy
Auendinely

6. Handle Padlock Mddaniusninesleglusiumis ON w3e OFF

7. Cylinder Lock idunayuadmsudeniusninaslilusums OFF iy etiostulally]

Y

laifingutlazin ON LwsnLNes

9 v

Common use to all Metasol MCCBs

ig:jiﬁ Alarm switch (AL)

JUN 2.14 dudszneudus NelatuUsednsamnsyinsyinurasusnines

fian - https://www.factomart.com/media/wysiwyg/Circuit-Breaker/circuit_breaker-15.png
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2.5 Preventive Maintenance (PM)

2.5.1 msvrgednenszuulningedasiu (Preventive Maintenance) fieasls

[ [ a [ <) o [ o [

msthsesnwszuuliiidadesiy Wunisnausunisvrgeineiniesdnsuasglsenu
o A 9 a a ~ v 4 o o A =~ =
ieayUuUgeUsyaninmuariinergnisldnuiniesinsnaenauniinifesninuidsaiiewinng
ngaLAuLAsasansllegluukunsingeinm

2.5.2 mythgssneszuulnindelesiuvesgesinusninesuda LV

Tun1sthyednwssuuliladesiuaniziwesinuanineseia LV duazuuesnuang
< ! A 3 = < 1% 1 a
W 3 dau Ae esAUszneuntBusnawsanesiuienUal, nMnaaeullsliil uagns
VagaUMUNAtNN1TINY

mMInedeusifUsEnauneuanamisateniuldflsnlal ving udavzqingunsal
dusag Jrnslusumdsiignuield asramaunsaliiiaanudenenuingesninegedaau
winwuasvinsuilumuAugive sl ie v iun

dornnsnageudsinia meusenvlunes Sidania Usendlny azdliasesildnaaoy
lanng Sdnwauzdagud 2.15 lumsvageuiiazinaieweidiu Trip Unit veadiusnines Lile
padeuIAnouldnaIssfnssiuandliiiunield 1nuagyiIN1INTIad@oU Timing 31
szgzmsanliihdseglutriivensulavielil Tulunouniinsiaaey Timing ddwnunsansiaseu
Tadninusninesduansanatnlaniuaiidmualinieling duies 91n1duyn15059
Contact resistance I mihdudaiiduinizuisld awnsedudaiuldainniell uaggarineviinis

(% < v A ! o =) |
ariamuluawiuvesy Wensiaaeuinilinsmiely
v [ v ! ! & < o 1 !
gavhefunismegeulusnuesnalafieg Tudiazidunmsihauagendiusineg lu

wesinwusninesiivansnaeiuliivgunsaliiesvintiuies
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& : i £

3UN 2.15 (F18) M3i¥euraseninaaIasie PM uag Trip Unit vea Circuit breaker

(¥27) wseanlglunisyin PM
2.6 ProDiag Breaker
2.6.1 ProDiag Breaker faasls
ProDiag Circuit Breaker el N153939287993LUNINBSWUUTIEN Talunisin PM Unf
Tanunsavila 1wy msinsregvinaveminnauuwne, N13In91YMTIHNUYBINATIUINNGS UaY
= = v Y v ] & [ ] [ ] = A
du 9 awnsafnulalumitedaly ludiuvestunaunisinazuusesnidu 3 923 Ao Closing (ABU

UNALAABUNITIMAUIUATENIMUUATN), Charging (N1sn5andsuluaUss) uaz Opening (AoU

.
1 <

WALENBBNIINAULNOAN93T) AT lneanunlulAYely axilug Tunaunisiinsevialeg

TUsunsu OnSite T518azLdennatl

2.6.1.1 Closing

974 Closing A9 BRNNLNIADULNALAG D UTNLUINIAUIURIZTINTUPATN NN IAUNNAD2I9T

WSNLNBS

1. Speed Ao MNLSWINTNABULVARABUTIIMAY Funseisduiaiuaiin aglansviag

U 2.16 91nn31WAY Speed Jalaandaneivihasuunaduiaglagnilsduiaiuasiusnvionn

v v v

dudaiundigaving arldmnuduvesnsminiiedu m/s Jafern Speed ties
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Coil current

Space/Time evolution

Vs T B ~ Snesd

/
# \

Z X i

X =

V Cortaob-ii 3

iU First/Last contact
y *  touches

)

J Comtoot-Fh 3

gﬂﬁ 2.16 N3 7il§aInnI3vh ProDiag Circuit Breaker %34 Closing

fian : 1@nans ProDiag Training Sept 2014 w83 Schneider

2. N Dimension fi® $¥8¥HNTENINAMNIMUUarAINLAA1NN1531 ProDiag 8nfiIees
L MINANNGBRAB 20 ms uaANlAa1nn13911 ProDiag A8 22 ms A1 N Dimension ¥8dUsN

LNBSUAD 2

N dimension.

5U# 2.17 n1588U18AT N Dimension

fian : wenans ProDiag Training Sept 2014 ¥®4 Schneider
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3. Response time A9 s¥8zlia1 ni1AsuunAg gaviedulatunadiisuiunsiv
Space/Time evolution fagu#l 2.18 lurasilisnzanunsaindraianlunisnevaussvesgunsalla

3 p819A0 Coil, Latching device Wag contacts

ocate the problem:
1 - Control current : Locate Lok o

o » Coil ?
v e » Latching device ?

2 - Contac! : bos » Contacts ?
in comparing with each time of

another CB which has right
response time

w4

- ame

3 - Instantar eous speed :

Time duration of’cohgact

\

v

Response time of CB

[V T—— B O D A O i I8
« »
e { .

5 - Phase 2 contact:

[rm R o ettt e =

6 - Phase 3 contact

5U# 2.18 n1395U18A1 Response time

TS

fan - 1enans ProDiag Training Sept 2014 983 Schneider

. _8 el N 4 o)
R 1‘ Coil current

Space/Time evolution

- : Speed
o N P

Last contact touches
i

e 4

i

JUN 2.19 M3eduneAiilaann Response time

oot Photod.

fian - tenans ProDiag Training Sept 2014 ¥®¢ Schneider
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'
1 1

4. Contact simultaneity Aoszeziianfintinouunaglagvisdudaiudugusnuaze i

1%
v v & Y v v W

duialuganynedagui 2.20 snfegradu sseziaiviineuwnasaugdulaiuesil 25.7
ms, 25.5 ms, 24.1 ms aua1au wiireuwnafdudaduduausnfe Contact phase 3 uavg

gavinefia Contact phase 1 @atiun Contract simultaneity A 1.6 ms

=

S:;.I;-vv»~‘~j:/:14 : : 'N:ww -7 Coi.l currcnl‘ ﬁ
: E - ﬂ

Space/Time evolution

Contact sim u;t%neily

Yy ===::

A
|
!
1
!
!
"

Corntact p\mseb. , NN i —’—! \

Contuct Puse LN

L Chotapt phaser | o\

]
=

U 2.20 (1) MseFuiem Contract simultaneity (¥31) NMsesueisavninouLnadudall
EGHGI!

fiun - onans ProDiag Training Sept 2014 983 Schneider

'
v @ e 1

5. Bouncing duration fig szezviAsULNANYNASURAIUIUNTENIAEATIIENEAT 69

Y

E‘U‘ﬁ" 2.22 1% Contact phase 1 191281 25.7 ms — 30 ms 5&148;91‘5@, Contact phase 2 141721

25.5 ms — 28.9 ms Sagnila LAz Contact phase 3 141981 24.1 ms - 25.8 ms Fmyails wanq

InszEznaMreuWAFURERUATUNNARD 5.7 ms LarszriialdaunseNvgailaasunng

Y

#B 30 ms fauA1 Bouncing duration Ao 4.3 ms



Coil current
v
Space/Time evolution
/\\\f“*x-
5 gy
Contact sumlyanelty - -
/
/
//

N/s

5U# 2.21 n1588u18A1 Bouncing duration

fian : tenans ProDiag Training Sept 2014 983 Schneider

# There is bouncing on the CBs with SF6 auto-compression technology as MG 's CB:
» FC3, FC4

» Fb2, Fb3, Fbd

» FG2, FG3, FG4, IFG4
» SF1, SF2, ISF2
and also

» YSF6

leed contact

Bouncing duration.- E E E

Mobil contact

Open

Close

| The bouncing come from the internal arcing
| contact spring.

| If the mechanical energy of the spring is
| weak the bouncing duration is too long.

UM 2.22 mapdeudives Spring aeluneuuna Fuduannguesnisiia Bouncing v Spring
pauiuluazyilmin Bouncing unuaiu

fian : Lonans ProDiag Training Sept 2014 989 Schneider

21
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6. Arc contact wear A9 LUBSIIUAT Arc contract wear Qﬂv‘hmalﬂué"a lngga1ntand

wireuumAdudaiuAsUNNeLiBuiunsIM Space/Time evolution FeAnignAtulIueenunly

]
a I

Nevnid

o
S 1w

UANFIILLE

TUsnsa ¥nan Aregluyae 61% B9 75% waneinfivgunsnivanengnisldanuudinsii

@
v

n1swagu ua 76% TulUuansiregluszaudunsemsiinisnsiadeunasiufeuriui

Coil current

Space/Time evolution

IEX' 10mm X dimension with new contact

Ex: 4 mm t ,:,’" \

Arc contact wear: 0%

Arc contact wear: 40%

Ve Speed

5U# 2.23 n1588U"8A Arc contact wear

fia ; Lonans ProDiag Training Sept 2014 983 Schneider

/I"\aﬁn contact ;
U | -
Aoy cont] Pl b g confoct phase 0%
Confact Phu-g 4o _M\l
Contact phase 302 —N‘N—
{
Main contact

On 407%. %0 °h

Afc'\r\3 confact Wear

Ui 2.24 nameluaes Arcing contact wear dleldeuluiug aznaduasiliszosnatild

TUNISLARD UM NULIUTY
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7. Overtravel fiassvpznniipeuunardsuiilasyannesdulaiualaaingun 2.26 Ay
1373981uN5 AN Peak time ¥89 Space/Time evolution LieUfUAT Stable Yoang L 19U
wastnwsnnesyianiaiilevin ProDiag Waal@rn Peak time eanuwdu 12 mm wagaf Stable

A9 10 mm matu Overtravel @B 2 mm

F/——-——’\/‘H Coil current

v

Space/Time evolution

7N e
7
Overtravel 74
//
7
'/ e \ Speed
// \\\
/ N,
= e %
\\

" Lontasl nh 1

—=1I
d
L
]
b
8

5U#1 2.25 N388U18A1 Overtravel

filan : onans ProDiag Training Sept 2014 983 Schneider

Fixed contact
Propulsion cam Arcing contact A Main contact
Lot
Mechanical energy Lot onact

from closing spring
Secondary shaft i @
‘ ﬁ
AN /t

Opening Spring Ovenrave\

e

CB with GMH or RI operating mechanical

31]17; 2.26 N15b0A Overtravel

i - 1wnans ProDiag Training Sept 2014 984 Schneider
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8. Time of auxiliary contacts Lae Pressure switch condition A'® AN LA 1ANIIN

Contact Phase iaiun isuivgudeyaiielivsiuigunsaitugnldeulumilwm

Pressure switch Bounds of the contact due (o the
] shock during the operations. Risk

3 . il : m&wuawmw&ﬁ&um,: :
o PN\

Auxiliary contacts

Time difference between the auxiliary

Re nse time
Sponse contacts and the mean contacts

JUN 2.27 F581munsmnlaainel Time of auxiliary contacts Wag Pressure switch condition

7ian - wnans ProDiag Training Sept 2014 984 Schneider

Pressure switch condition

BRI
0 e

Time of auxiliaries contacts

Response time Difference in time with arcing contact

Contact-Rhaset

Contavt-Rh 2

Contaot i

[

g‘dﬁ 2.28 M33U18AT Time of auxiliary contacts Way Pressure switch condition

i - onans ProDiag Training Sept 2014 98¢ Schneider
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2.6.1.2 Charging
929 Charging Ao nslimasanuluay3e anunsaglidnduadimsefluaUisdingnihane
wsoldannsmiAilanaguyl 2.29 mnvhauRaunisaganansalinseilainenvziinanauayUse

Gl a a a dy
yyefuausdlmudsmeLAnau

S e RN s L e e e

Disrupted curve
(peaks)

U7l 2.29 (4e) n3win13 Charging MiamianainetainanfuaUsmseiuaUiagniiane
(¥77) N5MN13 Charging NYiN9uUN@

fian - 1enans ProDiag Training Sept 2014 484 Schneider

2.6.1.3 Opening

929 Opening o YasintnouuARduTioanaInfuievimihiidalasiusnines aan
;;uﬁ' 2.30 LLang‘ﬁ 231 awnsaeBunEduneunns Opening l941 Fuusn Opening Coil axiAdond
90NINYALAY Y1 Latching device Lﬂéauﬁaaﬂmuﬁmmqé’qgu danalit Opening lock iadewfi
M131 Opening spring 39Mu Secondary shaft T¥naaesnasuLnATILenaenaINAURILAINET
LAzUsa edesd Damper 11taelunisanAINEIas (Opening speed 2) Aunsvlansenuiy Stop

Device gunsalfingq Iamgailanagun 2.32



I Spening Coil

Cortact Phase 1

Contact Phase 2

Stob device l

Contact Phase 3

' : - ! =

g‘uﬁ 2.30 a9 VeI NTLHAINN9YI ProDiag Circuit Breaker 429 Opening

fian : wenans ProDiag Training Sept 2014 ¥84 Schneider

U 2.31 fumeuns Opening uldng s 3U 2.28

fia : onans ProDiag Training Sept 2014 484 Schneider
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Closing position
Fixed contact E
Mobil contact
eed Contacts open

'm _The damper reduces

R the speed
B

e B X Opening position

|E‘I"E'"
The stop device limits
the opening travel

JUN 2.32 dumiauagntifives Damper wag Stop device

fan - 1enans ProDiag Training Sept 2014 983 Schneider

Damper Huilmnudidetienn mngunsalfisnandanudemeazlansndegun 2.33

£ a

edunmiiuiing i arsazsidu (duanasdiln) ua Damper LAAAUEEWIET I TR T Y2

Y

a

Opening Speed 2 1NNUNG (93Ul 2.34)

T - Conftrol current ©

[ ——
P ~

Moa QETAAAN AN AL AT o

2 - Contact gap-time evolution :
493V

"""""" T T e T Curve of,CBs with damper

Rebound

Overtravel ‘L N
. 4_+Ai" i o g ——r—\ e O _:;‘",

3 - Instan| Speed and deplacement must be reduced at the end of the travel.

AV

~—————1 CBs as MG use a damper (oil or mechanical with washersj————

sl 15 200m:

4 - Phase 1 contact:

722V ‘
20

5 - Phase 2 contact:

DA i e e
77V i

Qm

6 - Phase 3 contact:

1%V k
Oms i - = 200w

JUN 2.33 n3l7 Damper A MIESNY

i : w@nans ProDiag Training Sept 2014 489 Schneider
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Consequence step from
damper damaged

Damper i

. ‘ The speed 2 is too high

i
; . The overtravel is too high

. ontacts simultanei T e S e e

AN
_AMJV ‘ contact simultaneity
I qu"d bc
NIV . |

JUN 2.34 NM13BuLazIATIENUeYaINAT Rebound Overtravel

i - 1@nans ProDiag Training Sept 2014 983 Schneider

1un1931A51291934 Opening Ag31As1g% NN uT ouduy29 Closing 8ntIuaAn
Rebound Overtravel 9Mnanwazns WAIzUN 2.35 1319¥81uAlALLABUIATTANEATUY 97

Stable Ypans LD

1 - Control current :
a2

l’g“h B 20, I

2 - Contact gap-time evolution :
37V

\

AN N Rebound
Overtraveli e o Y~ . A

v
U

3 - Instantaneous speed :
T3

i / Y o

15 8yn Y
8% 200w

4 - Phase 1 contact:

& | |

ore

5 - Phase 2 contact:

E |

6 - Phase 3 contact:

= |

sUf 2.35 n1se3uUnEAn Rebound Overtravel

Y

fian : onans ProDiag Training Sept 2014 489 Schneider



2.6.2 mynagulunisiaszideya

v

M99 2.1 a3Un1TIATIZYRALTNA

29

Closing overtravel too

high

DISATIABULNALATADULNAVAN

WARAULESYNY

Closing overtravel too

low

faudssnniasunaazUnli
a9, ANNNNITNUNTLUEAAIIDT
g9an (Icm) 9138AlainTInanAS

Ald

N dim and contact
simultaneity no

comply

Atslun1sUme9shidl

Y58aNTNN

Duration of closing

bounds too long

ATNANNITNUNTEUANAI9ATEIEA

(Icm) 219 linsapunaaely

Opening speed 2

Ainarandevndlugunsalldly
naedeuiiiitelmeas, inmnu
Femeigunsaifildlunisvganis
\Aewd, iiamnuiFemeiineuwsa

nSpunuluaAgINY

Contact simultaneity

too long opening

a ¢

AINANSEUEAN9RTAgUNSAl
aas05933uldl (Ilcw) anadianll

L (g
ATIPUNRIAL

Opening overtravel

Anenudeyelugunsalnldly

P S A a a
nnsedeuivelUnl9as, inAu
demengunsamlelunimeanis
PABUT, LiNANULEYINENIADULYTIA

n¥ounulunaAeINy

Rate of the opening

rebound too high

\AnANULEEI8TINTS Opening
ADULLVIA, 29338A (Short circuit)

984 Opening hufiusz@nsnw

WINTOUNNTDILANLFL 94
PIDANLINNIWNUNNN VLA
[~ =1
LA UY FLag

windeunngosiimnude
énies vseA ey luTnIin
AN inun axuanadu
ann




A1519 2.2 agunsiasievnaludslnh

30

Arc contact wear

PINTAIUINNTIT 75% LANIIN9T

laifiUseanSnnwan

Contact fimuidesiigunsalosifinmnuiou
resistance N

Insulation fA11ud 0evi g UnsaliinAan
Résistance \dennenTongAinaLes

mm’fauﬂwﬁaaﬁﬂf;f]mﬁmqm‘%am
wnnnaEsivunesanady 8
LLAg
wndaunniosiinnudsadntes
w%aﬁwagiu%a"ﬁwmmmmsﬁﬁ

MU avuanady Jnn

A159 2.3 ANLUE UL

Out of order

fegnalnenilailandulaanunsayinau

Talslanunsaviranule

ANUDY Arc contact wear dA11UIANIN

75%

Critical defect

Useansamdenaluiinnuaonnass

FuwsspulnAun@Avinnsnegau

Usgansnmdaininaulilasnades

FA1UBY Arc contact wear HiA1aglugng

65% - 75%

gunsalisulnadadniavseanvaslng
#UA1YNISIEIULED AITYIINTTTRY

wHNEULLAnANMLE Y

Major defect

Usgdviznmidanasglulindiin (ueans
1Wudn) AuAwsesuUnAnyinnis

19512

Usgansnmdanaliiimnuaenndass

fulssFuganagaey

anwarN1sindeuTiveing il

a

Usgansnmviselignies

Uszansnmidlninfadndnnmna

(wanadudi)

fcf o w o A A
gunIalfisUndnfintunisinaunied
MUF 19N AT WIUBIIVN9Y
AANE1A A5L39911N15UN595NIA

° o v
AUzt lmiIngn
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A1519 2.3 ALLUEUILNLLAY (518)

Minor defect | Usg@nBnmilisnansodnuaiznis n1snsivgeuaUnsaieyvasiden

(% v

\nAeuTivesingielindniauds (wane | Wievinisseydngunsalanunaldanu

q

] (%
a v

[~ a di ) d' (v Yal 1 Ry | % Yva
Wudin) Wevinnisynaaauiisany Tadnuruvinlinsnssldauladniass
Agn wazAITVINISE15090UNTallIIRHe
fandeauuanmagug (Gudes, | NIURNAY

'
1 a

aUnsaINIL YA, 1a)

9 9

€al | 1 = 1
aunsaltiAlinsenutauly (A1

]

nseu, Ay, A58, M8v)

Without UBNULDINY, DU yinn1saladenn 1 v3e 3 U Juegiu
defect wialulag, ergnisldany, dnwaens
detected T uaveulvvesgunsaliug

2.7 A1519LEAINI1SIUT BULT BUAIULANA 1992% 2 19N159 1 Preventive

Maintenance (PM) waz ProDiag Breaker
A1519 2.4 MSIUSEULTNZUAMULANAIIIZRINNITNN Preventive Maintenance (PM) wag ProDiag

Circuit Breaker

Description PM ProDiag
M57980UAUNYBIUTNLNBSUALTINAINEL DN v v
MSIFDUAIUATUYBINLIABULNA v v
ms’s’«aaaunmﬁiﬂumi Opening Wag Closing v v
A5I9ERUIAlUNSNTAAUI v v
prndsuLaiAnasvaeauliiugunsalnigluusnines v v
A51EBUNNTYN LV LNAULaT ALY (SF6, Air, Vacuum, etc.) v v
Charging: WAT1EY WIBULEU LazAAnsaimuEseieas .
ALY

Ao

Closing: 59t lnenisid3euiieudeyailatugiudeyanieguaraanisaianudeme

oaztinvulaundaldausaly Aedl

B Closing Speed v
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A1514 2.4 NSUSEUTBUAMULANAINTEINNN19Y1 Preventive Maintenance (PM) uag ProDiag

Circuit Breaker (78)

Description PM ProDiag
® N Dimension v
B  Response time 4
B Contact simultaneity v
®  Bouncing duration 4
B OQvertravel 4
®  Arcing contact wear v
®  Time of auxiliary contacts VA
" Pressure switch condition v

o1vvziinTulanndaldarusely el

Opening: AATesk Inemsil3euifisudeyanlaiugudeyaniieguazanmsninudemoi

Time of auxiliary contacts

®  Opening Speed 1 4
®  Opening Speed 2 v
B Response time v
®  Contact simultaneity v
®  Rebounds v
B Qvertravel v
] \/




uni 3

JUADUNIINT ProDiag Circuit Breaker

Tun39 ProDiag Breaker vaauwmulunes Bidnnina aslifissgunsninegluinioves

Uity dalisesiuaunsaldviedu seveuniaunsavilaiasl

(%

#1579 3.1 Offer and Service

Range Type LV/MV | Techno
Solenarc DSE MV AIR
E3:80:F3125 MV SF6
FC3-FCa MV SF6
FB2-FB3-FB4 MV SF6
U FG1-FG2-FG3- MV SF6
m : g Fluarc o
ﬁ t; 8 SF1-SF2-SF1T- MV SF6
*2) £
m E Tq_') ISF
:.% = LFLI-LF2-LF3-LFP | MV | SF6
% Motostart & @ MV AIR
m Rollarc R400-R400D MV SF6
Evolis 17,5kv-24kv MV | Vacuum
Masterpact M-NW-NT MV AIR
Magrini GI-GL MV SFé6
Yorkshire YSF6 MV SFé6
Square D VR MV | Vacuum
F 500/900 FP MV SF6
Fluokit ER MV SF6
f; Alliance FP MV SE6
:L:) DNF ER MV SF6
GHA VA-VAA MV | Vacuum
GMA VA-VAA MV | Vacuum




a o

Supeunsviiised

1. NauNusuAuasasefufinnunousudvinnuas

2. Wngrunylvifiivesgunsaifivzsiesi ProDiag Circuit Breaker
35 m’aﬁlaau%yjauammauﬁ’aLQ‘W’]%“UEN Circuit Breaker

4. nsan%’a;ﬂaﬁlﬁlwﬁa 3 Ww1lulusunsy OnSide

5. yhmshndaadesile

6. Buvhmsnageulagia3ssiiomnie

7. Anesinalaefiduimyannmlunes

8. TiAuuzihungnan

9. iunuliseuses

10. dq‘ﬁau‘,aLﬁ'av‘l’wmmmw%amimauiﬁ@nﬁwialﬂ

ProDiag Process

Data entering
into software

4 Opening of the equipment -
' (if requested) bt .

Identification

Sending of the
detailed report

Analysis of curves by
:'Closing of the equipment

an expert t 7
(if requested)

t Recommendations I(;;rz]a%ho%_and te?mg
explained to the customer wi {QLalag SUicase

SUM 3.1 WaAINTEUIUNNTYINeL ProDiag

fian - 1onans ProDiag Training Sept 2014 483 Schneider
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A29819N15ILATIZANANTSVT ProDiag Breaker

4.1 Nan153LAsIERaIn Merlin Gerin Flusarc SF1

SF Cl . C 2. ProDiag analysis
CRENER
[u;] oy t-:
A Cavemt
e T ey s e A
dy -0.03
Dussiacement
Dvemaved e Tex
by cordacty
 SR—— P— - P e ST 5. T
i Cortaet 1 o7
—m Mar more oot vananon HEme
Cortact 2 Wlee
§ L Mas bourees duegion 03 wm
Y o Fana - - s s A - Floctnc z
AT cortacts e @y
BTt | } 1 4 1 o Presuse math condhon Na
ot i
i MG Votage =av
T M e BT R B 2 -
o B O VYA IR Pl B EPa u SR & @
- 200 - |
E E LPu ¥ s

1J17'; 4.1 #an15ATIEAN Merlin Gerin Flusarc SF1 924 Closing

2. ProDiag analysis

Sk Closmg Curve

et /ST 1/ Flawd OM A1/ (630) {16 - 24]

Vetage 14}

2200 ac

8 Clomrg ipeed L8 s
dy ~0.03 Ciosing teve 43
— ! Ve potomances.
e e DhShRCOERL. N Deeewon 07
i » Ascwg coreachs
Bounces on arcing contact due to SF Rl e
technology Bewenpnes (1] (1]
Bosrce: daston 18me
(aut ion technology using = oo
Intemal sprlng on moving arcing | Ovewsvetie 7%
contact) o } Koy cornacts
fesias oy )
PUCTSR——— Cortact 1 LR
e Please don't confuse bounce and S BRI R
simultaneity .. Cortat 2 52me
A - g —— - s~ Mas bources e son 03 e
Cortact Prase | vt periorvances
ez cortacts smer “x
Rt AES, Frecnas wbch corahon Ha
Cortact Phose 2 Col wohage
{ MG Vatage 203V
Coramet Pama 3 3
| A
- 200 AR b
Schemider Bloctrc - Energy & Partner Fekd Servicas RUNCL, Enc ORGEOLET - Augus 2014 q

gﬂﬁ 4.2 wan15LA51EMN Merlin Gerin Flusarc SF1 929 Closing
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A3N5ELAY (Bounce) & LAnannsidmalulad SF (Junistusndnlusld lngldenduausa
ogaulu tieviglunisiad eun Arcing contact) lusaeg1dudusyning Bounce way

Simultaneity

A1574 4.1 Han1sVAdeU ProDiag Circuit Breaker 3u Merlin Gerin Flusarc SF1 %4 Closing

Subject Result Comment
Closing Speed 2.83 m/s
N Dimension 0.75 ms
Response time 54.3 ms
Contact simultaneity 1.8 ms
Bouncing duration 1.8 ms on phase 2
Overtravel 7.0%
Arcing contact wear 48%

Contact 1 45.7 ms

Max arcing
cont. -8.6 ms

variation

Time of auxiliary contacts
Contact 2 55. 241115

Max
bounces 0.1 ms

duration

Pressure switch condition NA

ANANIINAZBY ProDiag Circuit Breaker ﬁu Merlin Gerin Flusarc SF1 94 Closing

sgsegluinasiund aunsalfsmsanunsarinaulauna
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SF Opening Curve SmRnen anaes
of MG / Fluarc £ SE1 /7 Fboed OM A1/ (630) [16 - 24]
B 5 b
Closrg Energang 7
/ Mecharical pedamances
/ Opering speed 1 2%
/ Opening time N7ms
Opening speed 2 285m/s
Cartacts sembanety 08 ms
Beweenphases:  [1]<> [2]
Rebounds. 88X
Overtravel rate. 80X
Ausdhaty cortacts
Contact 1 A28 ms
Max arcng cort. vanation 10.7 ms
Speed Cortact 2 Rims
Electt pertomance
Tontact Phase 1 | Cal vokage
AMS Voltage 285V
Contact Phase 2
Contact Phase 3 i
- = - .
chneider Elactric - Energy & Partner Field Services - Eric BRUNEL. Eric ORGEOLET - August 2014

gﬂﬁ 4.3 §an15LAIIEAAN Merlin Gerin Flusarc SF1 929 Opening

2. ProDiag analysis

SF Opening Curve

f MG / Fluare / SE1/ Fixed OM A1/ {630) (16 - 24]

" Voo Vokage V] 2200 AC
% Vnominal  Time (ms) 200

Speed 2 = Speed 1 because no damper A_JML_S“N'

Contacts sumltanety 08me
Big over travel and Rebound because no Betweenphises . (14> [23
damper Rebounde 88%
Overtravel rate. 0%
Ausdhany cortacts
Contact 1 424 ms
Max arcing cont. vanation 107 me
Speed Contact 2 R1me
= Electic periormance
Contact Phase 1 Cod voltage
RMS Voltage 285V

Contact Phase 2 |

Contact Phase 3 i

s

Schneider Electric - Energy & Partner Fieid Services - Enc BRUNEL, Eric ORGEOLET ~ August 2014 82

gﬂﬁ 4.4 nan15IkA1E9IN Merlin Gerin Flusarc SF1 993 Opening
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M1519 4.2 NaN13AABY ProDiag Circuit Breaker $u Merlin Gerin Flusarc SF1 424 Opening

Subject Result Comment
Opening Speed 1 2.98 m/s waesriinulndifesiu
Opening Speed 2 2.85 m/s 110 ua@neIlid Damper

Response time 31.7ms
Contact simultaneity 0.8 ms
Rebounds 8.8% fiaapsAndiAngeann (@unsn
dunglaangunsm) uans
Overtravel 6.0% b e
Contact 1 42.4 ms
Max arcing
Time of auxiliary contacts cont. 10.7 ms
variation
Contact 2 s

9INWANTINAABY ProDiag Circuit Breaker 3u Merlin Gerin Flusarc SF1 %24 Opening 1

2908 Tuwnauyiunfisniiuan Opening Speed 1 Waz Opening Speed 2 w51y sapIANdAIY

(%

Tnd\Assiunnn wanginlaill Damper wagdnmiAe Rebounds uay Overtravel LWI1ZVI9@BIAIAN

gan @wnsadunglaaingunsim) uansilidl Damper msvihmsasREeUMANUAIIEEMIY

msinswWagugunsniviui



4.2 Nan153LAs1E#aIn Merlin Gerin Flusarc LF1

| F CI . C 2. ProDiag analysis
Magnosis of MG / Fluarc /LF1 7 MC Set 1/ (1250} {22 - 1,2
ZL‘% @ G Ve Vo) 1870 AC [E
| G e Veownad  Tmaled » B3 =7
A Current f Mecharvcal performances
oy =) RS o, IS S o
dy - 0.03 Cloawg time 27m
Fromate pariomances
2 | Dastacemen NDmensen m
Aecag contacts
Contacts umianety Odme
Boeenphases: [T+ (3]
Bounces dusnon 38me
On phas 0
Overavel st 128
Auslhary contacts
|
i Woes i 7 S g 1 Cortact 1 i
B | — { Max arorg cont. vanaton 93me
11 Cotact2 Qam
| Maxbources dammen 01me
progremne e Electic pefomances
e ortace Pras % ) fec cortacts v 0
Pressse sich conston B
MO v AV i3 Col votage
ontact Phas
FIMS Vollage wmv
sct Phase 3 3 g - i
L
=1 R 4
dx - 200
\eider E 3y & P Eric

sUdl 4.5 nan133tAs1g3an Merlin Gerin Flusarc LFL %4 Closing

A1914 4.3 HAN139A@0U ProDiag Circuit Breaker U Merlin Gerin Flusarc LF1 93¢ Closing

Subject Result Comment
Closing Speed 2.12 m/s
N Dimension -0.21 ms
Response time 521 ms
Contact simultaneity 0.4 ms

Bouncing duration

3.8 ms on phase 1

Overtravel

12.8%

Arcing contact wear

0%

39
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A1974 4.3 Wan15Meaeu ProDiag Circuit Breaker 3u Merlin Gerin Flusarc LF1 424 Closing (s®)

Subject Result Comment Subject
Time of auxiliary contacts | Contact 1 44.4 ms
Max arcing 9.3 ms
cont.
variation
Contact 2 43.4 ms
Max
bounces 0.1 ms
duration
Pressure switch condition .

9INNAN1INAGOY ProDiag Circuit Breaker 31 Merlin Gerin Flusarc LF1 %24 Closing 0

sthseglunamiund gunsaldsmsanunsaviaulaung

LF Closing Curve

2. ProDiag analysis

Fault contact due to sliding
arcing contact (this is not a

—real problem it’s due to the

arcing contact technology)

JUN 4.6 UARINANITIATIYIN Merlin Gerin Flusarc LF1 423 Closing



PNURANAIATIABULNA LiAAN Arcing contact Ldausen (Ugwniladladulgwivan

a o

P 2] s < a )
\o99nidun1s Arcing contact tdeusen Wunwsizmaluladfitwilgiuies)

2. ProDiag analysis

LF Opening Curve

warc /LF1 / MC Set 1/ (1250)[22 - 7.2]

Vo

Voraxt) 1100 OC

“z‘\‘ Current il i o nedowsencat |
] A Operwng weed 1 309m/s
ﬁ-l;ll Opening tme. 501 m
Fareenapc pertommarce:
- - g eorisch |
Opening weed 2 12
Cortacks smdansly 03ms
Betweenshases . [1] ¢ [T]
Febound: 1A%
Overtiavel iate 1%
Avadbary coniacts
Cortact1 2w

e—— Cortact 2 S45m
SR L Saeed |
Elactsc periomance
ortact P 1 RS Votage 1058V
Cortact Prase 2
Cortact Phase }
%
o
= |
- 200 o
Schneider Electric - Energy & Partner Fiekd Services = Erc BRUNEL, Erc ORGEOLET ~ August 2014

gl]‘ﬁ 4.7 Han131A31¥IN Merlin Gerin Flusarc LF1 %39 Opening

2. ProDiag analysis
LF Opening Curve
Dhagnosis of MG / Fluarc / LEY / MC Set 17 (1250) {22 - 7.2}
E B;} @ [E FVme  VowsM 1100 0C
Coong | Ereging  Vrnomnal  Time s} 0 v I
T R N S\ T = 12 : e & |
ikl LA Y 2 e nk W e o Operng weed | 19w
) S semeeg ST el ™ ek s WL Ry 5
dy =018 ' Dpenngtee 501 me
Fanematc pertomnances
mer) — — — ST g |
» Operwg peed 12w
L )—-um/. 03ne
Here you check Damper with Speed 2 — e [11003]
Rebounds 1A%
Overtigved rate X
oy Gt
Contact1 SA2ma
Max arong cont. vanston 4dm
Cortact 2 545 me
el Co |
Electe pedormance
—— Col vokage !
oot Prose 1 AMS Voage 1088V
Contact Phase 2
Contact Prase 3 |
|
= » S
dx = 200 o |
Schneider Electric - Energy & Pariner Field Services - Enc BRUNEL, Enc ORGEOLET ~ August 2014 86

gﬂﬁ 4.8 Han151AT1E1IN Merlin Gerin Flusarc LF1 923 Opening



A1519 4.4 NansVNAEBY ProDiag Circuit Breaker 1 Merlin Gerin Flusarc LF1 %34 Opening

a2

Subject Result Comment
Opening Speed 1 3.49 m/s
#U13003798d8U Damper
Opening Speed 2 1:22:m/s e
lonani
Response time 50.1 ms
Contact simultaneity 0.3 ms
Rebounds 1.4%
Overtravel 2.1%
Contact 1 54.2 ms
Max arcing
Time of auxiliary contacts cont. 4.4 ms
variation
Contact 2 54.5 ms

NNaNINAFDU ProDiag Circuit Breaker ':j:u Merlin Gerin Flusarc LF1 %29 Opening i

ageglunaiuni aunsaldsasanansavinlaund



2. ProDiag analysis
uarc /LF1 / MC Set 1/ (1290)[22 - 1.2]
D CVmni o VoseM 1100 OC
Assessment | | @ Vromind  Tawe (me) 20 = |
. ed el ' - il WM WO LT bl 8 Openw speed | 343wl
5 L,v,,rw"'*" J S % ¥ % i Opering tme 01
Frensx pedamance:
Ao cortacts ’
Dpening speed 2 1200
- DI
Here you check Damper with Speed 2 = uemmoe [0 [3
Rebounds 14X
Drveravel tate 2%
Ausdbary contacts
Contact 1 S42m
Max org cond varshen ddms
Al o Cortact 2 S45m
T T
Electne pedommance
it Col votage
Contact Prase 1 FMS Vokage 1058V l
Contact Phase
Cortact Phase 3
)
o | |
dx-200 o |
schneider Electric - Energy 8 Partner Field Services - Eric BRUNEL, Eric ORGEOLET ~ August 2014

gﬂﬁ 4.9 §an15LATIEHAN Merlin Gerin Flusarc LF1 929 Opening

11N Damper WRANILEEMNY 15713UsadNAlAaInAN Speed 2, Overtravel gy

Rebound diAguiulunieli



4.3 Nan153LAsIZRaIN Merlin Gerin Flusarc FG2

2. ProDiag analysis
FG Closing Curve
iagnosis of MG / Fluarc / FG2 / F100, F200 / (1250) {40 - 15]
A Currect Mecharical pedomances
0os
Closng speed 70 2
& =005 Closing tme T8m
Kinemalic pedfomances
2t | Dapiacement N Deversion 2% m
Aucng contact;
Cortacts smuonety 099
Detwoenphases: (2> [T]
Eounces dustion 19m
On phase
Ovemavel e 79%
Ananihary contacts
2% — i - Contact 1 B4 9me
. Mo ancing cont. vanton 109 m |
Contact 2 78 me
Mas bources duaston 01me
T Elecioc perdomances '
[ oo T fuc contacts weat
Pressue swch condiion NA
& B ot s = Col vokage
ortact P { 8
RMS Votage gy
| |
ntact Phave | |
: X “ﬂ’
| wull
= 188 |
dx =200 | i
hneider Electric - Energy & Pariner Field Services — Eric BRUNEL, Eric ORGEOLET - August 2014

sUT 4.10 HaM33A3IEAa N Merlin Gerin Flusarc FG2 933 Closing

M1379 4.5 NaN15MAEeU ProDiag Circuit Breaker 1 Merlin Gerin Flusarc FG2 %33 Closing

Subject Result Comment
Closing Speed 2.7 m/s
N Dimension -0.26 ms
Response time 75.8 ms
Contact simultaneity 0.9 ms

Bouncing duration

1.9 ms on phase 3

Overtravel

7.8%

Arcing contact wear

18%
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M1514 4.5 Wan1sMedey ProDiag Circuit Breaker Ju Merlin Gerin Flusarc FG2 %24 Closing (/®)

Subject Result Comment
Contact 1 64.9 ms
Max arcing
cont. -10.9 ms
variation
Time of auxiliary contacts
Contact 2 79.1 ms
Max
bounces 0.1 ms
duration
Pressure switch condition NA

NNaN1INAEeU ProDiag Circuit Breaker i:u Merlin Gerin Flusarc FG2 %23 Closing N

agvegluinamiund gunsaifsasanusavinaulaund

FG O . C 2. ProDiag analysis
agnosis of MG / Flsarc / FG2 / F100, F200 / (1250) [40 - 15])
“Vmi | VaseM 480 DC
Motor Gowg | Enegang Asserimart | | © Vromed  Tone (me) 20 P o
A Coresat. : Macharical perfomances
0
Dperng speed 1 INw
dy <099 Operirg tre R23m
- - | > = - FoEE T ™ j ' > Fnemac pedormances
] Diaglacemen | Avcrg cortact
S - S - b i — — - - | Opsrwrg spmed 2 1.5 ns
i Cortacts sebanedy 07ms
1, Bowmoen chasee. (1] <> [3]
Rebounds 1%
Overt: aved 1o 15%
Aupalany corboct:
Cortact 1 481 o
Max scng cont. vanston S8me
— Contact 2 MW3m
SRl ~ I
Electic pedormance
Jilidailyy Cod vokage
— AMS Votage w7V
Cortact Phase 2
Contact P
K
L i
dx = 200
Schneider Electric - Energy & Partner Field Services — Eric BRUNEL, Eric ORGEOLET ~ August 2014

31]‘17; 4.11 #an193LA312197n Merlin Gerin Flusarc FG2 933 Opening



46

2. ProDiag analysis

FG Opening Curve

Cowg  Eregarg

ALETY Curem X . v | Mechancal petomarces
| Oengromed E
wsiss | Opergime Qe

| Knemate pericesarces

" Here you check Damper with Speed 2 ————rm w

| Bewwenphases. [T]<2[3]

| Bebouwds 1
|

| Ovewasiioe 153
| by cortacts

| Cortact 1 81w

e || Comaat2 BIm

Man g cort varsbn 58
|~ Electuc pedomarce

st | Colvotage

| AMS votage 6V

b

31]1'7] 4.12 Nan154ATIEMINN Merlin Gerin Flusarc FG2 973 Opening

M1519 4.6 WaN1sVAADU ProDiag Circuit Breaker 31 Merlin Gerin Flusarc FG2 %3¢ Opening

Subject Result Comment
Opening Speed 1 3.11 m/s
Opening Speed 2 1.56 m/s
Response time 42.3 ms
Contact simultaneity 0.7 ms
Rebounds 1.1%
Overtravel 1.6%

Contact 1 48.1 ms

Max arcing
Time of auxiliary contacts cont. 5:8.ms

variation

Contact 2 38.3 ms

NWANIVAEBU ProDiag Circuit Breaker 31 Merlin Gerin Flusarc FG2 %34 Opening ¥

agsegluinasiund gunsalfasansnsaviaulaung



4.4 Nan1sILATIZIRIN Merlin Gerin Evolis DV2

DV2 Closing Curve

s of MG / Evotis / DY217P21250 / Fixed 185 mm / (1250) [31,5 17.5]

2. ProDiag analysis

LA ] Curen Mecharel peomances
51
s Chorg speed
A Closing e / ST
| Dstacement 043m:
o e
sebarnty 00me
\ s et [E] 53]

checking over-travel (safety close)

(vabuum technology)

Cortact Phase 1

Cortact Phase 2

S AN SRS i -
dx = 200

Schneider Electric - Energy & Partnet Field Services - Eric BRUNEL, Eric ORGEOLET ~ August 2014

Bounces duabion 01 me

On phase (N
Ovesiovel 100 1%

“Tow speed due to short travel (around 10mm)

Contact2 05 me
Masx bources dushen 78m
Electic pedomances

e contacts wea NA

U7 4.13 nan31AT1211N Merlin Gerin

Evolis DV2 %24 Closing

DV2 Closing Curve

i5 of MG / Evolis / DY217P21250 / Fibxed 185 mm / (1250) (31,5 - 17,5]

2. ProDiag analysis

2| Daglscement

Speed

Contact Phase 1

Cortact Phase 2

Contact Prase 3

dx = 200

Schneider Electric - Energy & Partner Field Services - Eric BRUNEL, Eric ORGEOLET - August 2014

043

Ascng contacty
sl anet; 0Oms
e phuses [Z] 2 (3]

Bounces duration 01 ms
On phase 0oJ
Dvertiavel st 51%

Auzibony contacts

Cortact 1 689 me
Max acrg cort venston 112

Contact2 605 me
Max bounces duation 78m
Eloctic prtomances

Avc contacts wear NA

sUTl 4.14 Han153LA5129197n Merlin Gerin Evolis DV2 93¢ Closing

a7
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A1574 4.7 NANSNAABU ProDiag Circuit Breaker g1 Merlin Gerin Evolis DV2 923 Closing

Subject Result Comment
2 o A < - d a
ASilesnniunmsindounluszesh
Closing Speed 1.00 m/s Aoudnsduiies 100adiuns (wszld
wialuladaninie)

N Dimension 0.43 ms
Response time 57.7 ms
Contact simultaneity 0.0 ms

Bouncing duration

0.1 ms on phase 1

nsIRERUANE (Safety Closing)

condition

Overtravel 5.1%
Arcing contact wear NA
Contact1 | 68.9 ms
Max arcing
cont. 11.2 ms
Time of auxiliary variation
contacts Contact 2 | 60.5 ms
Max
bounces 7.8 ms
duration
Pressure switch
NA

9INNANIINAABY ProDiag Circuit Breaker 31 Merlin Gerin Evolis DV2 %24 Closing %N

agvaglunausiun@ gunsalfsmsaunsavinnuldund eniiudn Overtravel fesinninstadey

gunsalifianadevnuviolil
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2. ProDiag analysis

DV2 Opening Curve

ogrosts of MG / Evolis / D 217P21 250 £ Fbard 185 mem / (12501 (31,5 17.5]

B e i R
Cowg  Enegeng Assecamest
T ) E e T
02
&-02
No damper (speedi=speed2)
/ rebound
SIS L
QR— Cod vokage
-~ AMS Volage 8,
ortact A }
| o
-:- Rl

Energy & Pariner Field Services — Eric BRUNEL, Erc ORGEOLET ~ August 2014

gih“/'i 4.15 §an153LA1¥9N Merlin Gerin Evolis DV2 %39 Opening

1514 4.8 NanN1IAgday ProDiag Circuit Breaker éu Merlin Gerin Evolis DV2 %29 Opening

Subject Result Comment
Opening Speed 1 1.20 m/s o
laid) Damper
Opening Speed 2 1.07 m/s
Response time 47.9 ms
Contact simultaneity 0 5ims
Rebounds 5.7%
Overtravel 1.7%

Contact 1 46.9 ms

Max arcing
Time of auxiliary contacts cont. -1.1 ms

variation

Contact 2 46.8 ms

NWAN1INAFDU ProDiag Circuit Breaker '5:‘14 Merlin Gerin Evolis DV2 %33 Opening ¥

sgveglunawiund gunsalfsasanunsavinulani



4.5 §an153LAILIAIN Merlin Gerin Masterpact NW20

2. ProDiag analysis

Masterpact Closing Curve

H B 45 Al s e =RE-ARLT
— a ol easw
B Vroons  Tee e} 20 200 o
Owgrg | Gowg  Openem Acswismert i =] Covoe | Ol
G Come ¥ p At I 4 LB L At Mocharmcal pertmances
o h 1 / \ Wi oy
g { Coerg towed 2278
w-abl ; Coengme Fhm
) Y
' J Voeac petomances
N Dmersen, 07
Cortacts sentmty 00m
Sompuns: [Z]¢5[3]
Bource: dswon 1w
On phase =
Dvetavel e 26%
Ak cortacts
s = ST | Comaatt BIme
s Man womg cort vanston AT
Cortact2 %0
M bounces duahon Bime
Contect Phase 1 g e g & g W P machoondton  NA
i
Coi votagn
o e = = : AMS Votae v
ereact P
Cortact Prase 3 T 7§ gy 2 1, »
<
P B8 A T A0 0 R YR P X b W B
dx » 200 E

Schneider Electric - Energy & Panner Field Services — Eric BRUNEL, Eric ORGEOLET - August 2014

31117; 4.16 NaN15HAIIENIN Merlin Gerin Masterpact NW20 434 Closing

2. ProDiag analysis

Masterpact Closing Curve

s of Mertin Gerin / Master pact NW / NW20 / Fixed / () [H1)

R Comet 4 i ; e PR T e
o / ¥ / |

o4
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dy =004 5 P o og ¥ Clowng e SThms
i
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Corvacts smanmty 00ms
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checking over-travel (safety close) On it
Overtavel 1ge. 26
R Cortact 1 287m
Speed M ascng cont vanaton ATSm
Cortact2 560 me
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T Pretsue smdch condton  NA
|
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! i s ke it DRl 3 SN S i
s - 200 R

Schneider Electrc - Energy & Partner Field Services ~ Eric BRUNEL. Enc ORGEOLET — August 2014
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A1574 4.9 NANSVIARBU ProDiag Circuit Breaker $u Merlin Gerin Masterpact NW20 439

51

Closing
Subject Result Comment
Closing Speed 2.27 /s
N Dimension 0.78 ms
Response time 57.6 ms
Contact simultaneity 0.0 ms

Bouncing duration

1.1 ms on phase 3

ns9EeUAil (Safety Closing)

condition

Overtravel 2.6%
Arcing contact wear NA
Contact 1 39.7 ms
Max arcing
cont. -17.9 ms
Time of auxiliary variation
contacts Contact 2 58.0 ms
Max
bounces 8.1 ms
duration
Pressure switch
NA

I1NNAN1IINA@BYU ProDiag Circuit Breaker iq'u Merlin Gerin Masterpact NW20 %34
Closing Wnaeeglunasiund gunsalfsasanansavhauldund enduen Overtravel siawinis

asvEevgUnsalndadsniuviell



2. ProDiag analysis

Masterpact Opening Curve

@ Vmn  Voset) 1540 AC
© Veomed  Tee sl 20

Opering speed 1 243m/s
e e p Operwg e 28m
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8 505 EnSlL o = = v Openg spoed 2 187 v
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Bumbary cortactt
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Contact 2 292w
Speed
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Tortact Phase 1
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Cantact Phase 3

= : : Srpth “EREEE

= 200 4
Schneider Electiic - Energy & Partner Field Services - Eric BRUNEL | Eric ORGEOLET — August 2014

3‘1]‘17; 4.18 HaN13IAIIEIAN Merlin Gerin Masterpact NW20 %729 Opening

2. ProDiag analysis

Masterpact Opening Curve

T @ & Vew VoVl 1640 AC
e C Vicmd . Toefes] 20 o |
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PSP L N TRO N T R Bl Opering e 2om
4 ¥ K
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Contacts srulsredy Ol e
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Masterpact (LV & air technology) Overravelise 26%
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Contact Prase 3
T :
- 200 E]

Schneider Electiic - Energy & Partner Fieid Services — Enc BRUNEL. Erc ORGEOLET ~ August 2014

31]‘17; 4.19 #an153AILRAN Merlin Gerin Masterpact NW20 %24 Opening
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1519 4.10 wan1snaaey ProDiag Circuit Breaker S;u Merlin Gerin Masterpact NW20 %24

Opening
Subject Result Comment
Opening Speed 1 2.43 m/s
Opening Speed 2 1.87 m/s
Response time 32.8 ms
Contact simultaneity 0.1 ms
ﬂ?iﬁﬁﬂﬂ?ﬂ%ﬂ’l@‘ﬁ@us‘@ﬁ
Unfved3u Masterpact
Rebounds 27.3%
(ws1eld Air technology
wazidu LV)
Overtravel 2.6%
Contact 1 107.8 ms
Max arcing
Time of auxiliary contacts cont. 75.0 ms
variation
Contact 2 29.2 ms

NNNANIINAFDU ProDiag Circuit Breaker 'iq'u Merlin Gerin Masterpact NW20 %34

Opening ynetnseglunasiund gunsalfsasannsasnnuldund



4.6 Nan153LAI129 1N Merlin Gerin Solenarc DSE

2. ProDiag analysis
DSE Closing Curve
Diagnosis of MG / Solenarc / DSE / Withdrawable / (630) 25 1.2]
E=1
Cornole O
Mecharecal pedormarces
" Closng ipeed. S15mls
ay =001 s Closg trne 78ms
= £ e 53 S5 Freryc pertomarces.
— ] Desplacement N Desenzon 050me
Avcng contacts
Contacts smubtanedy Odms
Betweenphues . [2] > [3]
Bources dushon Olms
onshe: - [1]
Overtiavel 1ste BAX
Assclhory contact:
g Contact 1 752ms
Spoed Max arcng cont. vanshon A2E6ms
Contact 2 52me
Max bources dushon B0ms
] - e Electic perfomances
Cortact Prase Asc conlacts wesr NA
Fressure swich condton NA
— — Col volage
ortact Phase
AMS Vokage notv
Contact Phase 1 il
2 : i [ K
de =200 )
Schneider Electric - Energy & Partner Field Services - Eric BRUNEL Eric ORGEOLET - August 2014 08

gﬂﬁ 4.20 Wan153A31MRN Merlin Gerin Solenarc DSE %4 Closing

DSE Closing Curve

Diagnosis of MG / Solenarc / DSE / Withdrawable / (630) (25 - 1,7)

Ve Vot

s Vnomnd e ol

2. ProDiag analysis

A Curent
0.01

dy =001

Drsptacement

High speed due to the long travel
(air technology)

Cortact Phase 1

Contact Phase 2

Contact Phase 3

de = 200

Schneider Electric - Energy & Partner Field Services - Eric BRUNEL. Eric ORGEOLET - August 201,

Ascng contacts

Contacts semedaredy 04 ms
[ banros: [T [3]
Bounces dushon Olms
Overtiavel tate 64X
Cortact 1 B2ms
Max srcg cork. vanahon 126m
Cortact 2 B2ms
Max bources duahon BOme
Electhc padomances
Avc contacts wesr NA
Presture switch condion NA
Cod voltage
AMS Volage. nov

g‘lJ‘ﬁ 4.21 #an1931A31EMIN Merlin Gerin Solenarc DSE 434 Closing
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M1574 4.11 HaNSVIAEeU ProDiag Circuit Breaker gu Merlin Gerin Solenarc DSE %24 Closing

Subject Result Comment

fanusifireutianniilasaniaiian

Closing Speed 5.15 m/s maeuifunaiu (nseld Air
technology)

N Dimension 0.5 ms

Response time 77.8 ms

Contact simultaneity 0.4 ms

Bouncing duration 0.1 ms on phase 1

Overtravel 6.4%
Arcing contact wear NA

Contact 1 75.2 ms

Max arcing

cont. -12.6 ms

Time of auxiliary 151
variation

contacts
Contact 2 65.2 ms

Max bounces
8.0 ms
duration

Pressure switch
NA

condition

91ANAN1SVIAdaY ProDiag Circuit Breaker 3u Merlin Gerin Solenarc DSE 923 Closing

ynetnseglunasiund gunsnldsasannsavinulaund



2. ProDiag analysis

DSE Opening Curve
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sURt 4.22 nan1331AT1aN Merlin Gerin Solenarc DSE %39 Opening

Y

2. ProDiag analysis

DSE Opening Curve
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A1519 4.12 nansNAaaU ProDiag Circuit Breaker s Merlin Gerin Solenarc DSE 429 Opening

Subject Result Comment
Opening Speed 1 4.16 m/s
Opening Speed 2 3.87 m/s
Response time 41.4 ms
Contact simultaneity 0.6 ms
ﬂ’ﬁﬁﬂ"m’]ﬂ‘uu’]ﬂﬁﬂu&i@ﬂ
Rebounds 27.3% Unfivesuil (me1£ld Air
technology)
Overtravel 9.0%
Contact 1 46.2 ms
Max arcing
Time of auxiliary contacts cont. 18.7 ms
variation
Contact 2 60.1 ms

INNANITNAEDU ProDiag Circuit Breaker 'uj:‘u Merlin Gerin Solenarc DSE %74 Opening
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Wwa¥ ProDiag Circuit Breaker @nunsaagumnuuana19eanuiladn Tunsin PM aznsavseumdny
3 daufie Contact resistance i uin1znsely, asrsdeunianlunisneuaussindeglugien
vousuldvioliuazarnsovenmednindanssudlvmuiinmuavield gaeAsn1snsIanIm
I~ % K o < 5 P23 o € 1 1% 1
\uauruvesd udlunisii ProDiag tu awnsaszyldfiengnisldanuvesgunsalsineg d1dlu o
Arcing contact, Auxiliary contact, Damper ufiu wasdranunsaaanisalivgnisaineaintiy
Tgmnddldgunsaiidmnudrgadely iliangifmanenainduanmsvirnuldunn mnueslu
a I ° 0 a v ' ' a )
1309989mUANAY N15¥1 ProDiag zlimuduAinnndt nnzaztiglusesesmulasasiy

1 L2 A a d’! U o QIJ
aINNIN ﬂ@ﬂﬂuﬂﬁ’mL%EJ‘VHEJ“I/]’?J’W"WLﬂﬂ‘UUlﬁiﬂﬂﬂ’ﬂﬂﬂiVﬂ PM 1l

5.2 WUINIINISHAIUIND

welulaBlunsvih ProDiag CB fildediinluseswessunaziionesogluniovestlunes

] 1
a YV =

wintiussazanunsaviile ualuussmelngaiulsanueigg Sdlivsninessnuatedviesgniunld
AuAufu 919 Misubishi, ABB, HACO uardus Snunuie vldldawsaianzngueaingnaila
5 o 2 1 a v :’{ < [~ = 1 a o v [
waun lusurpaninaiunsayh ProDiag CB levansdviesnniufazidunisiunusemuazgnaile

[ 1
RN

5.3 UalauUBLUL

Tunnsfinwidesnisvih ProDiag Adavimudn meusdntluinedaiunsayin ProDiag Ty
gunsaifis 7 ofin ldun ProDiag Fuse, ProDiag MV Relay, ProDiag Trip Unit, ProDiag Oil, ProDiag
Breaker, ProDiag Clusters liay ProDiag Corona qﬂﬂszﬁmaﬁﬁéﬁuﬁmméhﬁ'wiamsﬂmﬁ’umm
Aevneienafatumnszsuulnindades urluawiusemelng E']’mwmpgﬁﬁawmguasL‘ﬁﬂ,ﬁ)

1 -1 a = 1 13 v I a v X v
DYIANY IUQUWFWWIWﬂllﬂ’ﬁﬂﬂ‘i‘})’m’e]’i]8LUUU?SIEJ‘U‘LHMLLﬂU’iB‘V]ZLI']ﬂﬂJUG]’JEJ



59

UITUYNTY

Schneider Electric. (2014). ProDiag Training Sept 2014. Schneider Electric.

Schneider Electric. (22 fianau 2562). A7 rated Short-Circuit Making Capacity (lcm) Compact
NS Aoezls. W1hslaain Schneider Electric:
https://www.se.com/th/th/fags/FA368623/

Seimen. (27 AuaneU 2562). Siemens-STEP-Series-Basics-of-Circuit-Breakers.pdf. Wrdelaan
acdist: http://acdist.com/wp-content/uploads/2014/02/Siemens-STEP-Series-Basics-
of-Circuit-Breakers.pdf

sselctricgroup owner :SHAMSUDEEN.PE. (10 ganau 2562). Type of Circuit Breaker. \niisla
911 ELECTICAL STUDY: https://www.sselectricgroup.com/p/types-of-circuit-
breakers-electrical.html

Timothy Thiele. (19 waA3In 8w 2562). The Difference Between a Ground Fault and Short
Circuit. \n94laa1n The Spruce: https://www.thespruce.com/short-circuit-vs-ground-
fault-1152505

nstidugiinig. (29 fugieu 2562). nssualihauasnistestulning iemudasnse
ludSauasnsnedu. \1nalnann Metrel Thailand Official Website by Measuretronix
Ltd: http://www.metrelthailand.com/index.php/knowledge/237-2017-05-31-06-32-
112

U3¥ m 3vgnsel . (19 weeRneu 2562). @rgauneesls (Grounding system). \ndelaann
www.torwitchukorn.com: https://www.torwitchukorn.com/th/articles/120443-a18
fufnayls-%28grounding-system%29

U3t glad n3U (Inewaud) 1. (25 aaneau 2562). Circuit Breaker. tilsiann
TumCivil.com: https://engfanatic.tumcivil.com/engfanatic/article/332-Circuit-
Breaker

U3t aneulne $ie. (25 aanau 2562). n15tgesnwudetfovnu (Preventive Maintenance-
PM). Wnfialaann http://www.thaiconveyorbelt.com/:
http://www.thaiconveyorbelt.com/index.php?lay=show&ac=article&ld=378114&Nty
pe=10

anirnns. (22 aaas 2562). uaeaiadliiususuazneulnsaiies. \hisldan COE:

http://www.coe.or.th/coe-2/Download/Articles/EE/EES5.pdf



USTUIYNTY (F1D)

aniens. (19 wAIn1eu 2562). lona1sousukasnageUnIunsoy. vinislsain an1iins:

http://www.coe.or.th/coe-2/Download/Articles/EE/EE5. pdf

60



AMANUIN

fi19819518911N15¥1N ProDiag Circuit Breaker



Intervention report

Detailed technical report
08/08/2019

SCHNEIDER (THAILAND) LIMITED
SCHNEIDER (THAILAND) LIMITED - SITE

Our reference : 130033504 / WO-07270773 Customer Reference :
Report prepared by Mr.Pattarapong Mon-in Pattanan Bumrung 4
] =
- : SCHNEIDER (THAILAND) LIMITED 5
gﬁifo' g.tssnggog '”f“s”';" Esé?ttet t 540 SOI 9 BANGPOO INDUSTRIAL MUANG,ESTATE, |
e e BoRRy P SUKHUMVIT ROAD THAILAND :
il 10280 Samutprakarn £

Samutprakarn 10280
(+66) 99-445-9798 g

: Contact tel : +6626175500
attara .monin@se.com
: Pong mogin@se o Contact email : pattanan.bumrung@se.com



Table of content

Table of content

Executive summary

Main Findings and Recommendations

Final considerations

Test equipment

@ Lv Trip Unit

Obsolescence status

Detailed view of the obsolescence status

2

3

3

4

S

Detail of intervention for each asset 6
6

11

Obsolescence evolution over the next 10 years 11
12

SCHNEIDER (THAILAND) LIMITED - SITE - 08/08/2019 Life Is On Schneider

dPElectric

TR ||

TNYRRT



Executive summary

Legend

0 Conforms The equipment conforms

CAUTION: action required per our recommendation (failure to follow these instructions can

o Conforms with reservations o :
result in injury or equipment damage)

DANGER: action required immediately per our recommendations (failure to follow these

A Does not conform : : : 3 - s
instructions will result in death or serious injury)

Main Findings and Recommendations

@ LV Trip Unit ProDiag Trip Unit

% N R ¢ oy R
2S¢ scrimination | boes not coniorm

SCHNEIDER (THAILAND) LIMITED - SITE - 08/08/2019 Life Is On SChﬂEidel’

dPElectric
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Final considerations

Prodiag circuit bearker
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Test equipment

Following test equipment has been used during the intervention:

Type Model

Manufacture : Megger ,

Serial number

Next calibration date

| Mriﬂcro Ohm Metgr Mode! : DLRO200 101696740 2?/05/2029

: Manufacturer : Megger ,
| I,r,],,,SUIatl,o,n Tester Model - MIT515 101360384 ’25/01/27019"" ,
Micrologic Test kit FFTK No.2 Self-calibration

SCHNEIDER (THAILAND) LIMITED - SITE - 08/08/2019

TR [ |

VTR
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dPElectric



Detail of intervention for each asset

LV Trip Unit

0 Health status  Conforms with reservations

Findings  Phase discrimination : Does not conform

W [ 11770700 00

Nameplate

General Others

Brand : Schneider Electric Breaking Capacity: Icu : 65.0 kA
Range : Masterpact NW

Type : NW20

Number of poles : 3

Breaking class : H1

Trip unit Model : Micrologic 2.0 E

CT rating : 2,000 A

Long time plug type : IEC - Standard (R)
Standard : IEC

FIRPET 90 ARV 17 1

]

‘VTes,tenvir‘onmentf ‘ j ' i ¥ e : | E

Phase injection

Test instrument References :
Test instrument Tolerance : 5.00 %

[R21 R

W TR

E

VIR

-

SCHNEIDER (THAILAND) LIMITED - SITE - 08/08/2019 Life 1s On Schneider

dPElectric ‘



Report content

Phase injection

Short time
Isd:5.00 x Ir

| Long time
Ir:1.00 % In
Tr@6Ir:40s

| 10000
1 1
‘ 1000
‘ @ 100
T
\ = -
| = 4
| o
| £ 10 4
| o 4
! o ]
= ]
13
| 0.14

l I ; . - o '10600 ' , I I . : ‘
Current (A) |
Injection _Injected cumreniiny Expected action
Primary Secondary
L1  Secondary 7,333.0 : | Trip 3 9.663 Passed
L1 Secondary  12,500.0 \ A <l Trip ‘ 0.061 Passed

- Conclusion : Conforms

SCHNEIDER (THAILAND) LIMITED - SITE - 08/08/2019

" Lifels®n | Schneider

Electric
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Network configuration

Network type

Network type : Industrialized country (Huge)
Scec min : 2560 MVA
Scc max : 500 MVA

Topology

Transformer

Nominal power : 2,500 kVA

Short circuit impedance voltage : 8.00%
Phase/phase primary nominal voltage : 24.0 kV
Phase/phase secondary nominal voltage : 416.0 V
Number of similar transformers in parallel : 1

Upstream: LV Circuit Breaker / Downstream: LV Circuit Breaker

Upstream Circuit Breaker

General

Brand : Schneider Electric

Range : Masterpact NW

Type : NW20

Number of poles : 3

Breaking class : H1

Trip unit Model : Micrologic 2.0 E

CT rating : 2,000 A

Long time plug type : IEC - Standard (R)
Standard : IEC

Breaking capacity

Short-circuit calculated intensity
3-phase Isc max : 40,073 A
2-phase Isc min : 32,809 A

Conclusion : Conforms
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Others

Breaking capacity

Calculated Isc max : 40.1 kA
Circuit breaker breaking capacity : 65.0 kA
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ase discrimination

Upstream Circuit Breaker

Long time Short time

Ir:0.90 x In Isd : 5.00 x Ir
Tr@61Ir:4.0s

‘ — Tested CB (min and maxtime) — Upstream (mintime) — Isc Min — Isc Max
| 10000
1000
100 -

10

Tripping time (s)

0.1

0.01

0.001

10000
Current (A)

“Conclusion : Does not conform
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Alarms and events

File content

- Conclusion : Conforms
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Obsolescence status

You will find below obsolescence information about the equipment covered in this intervention

Legend

@ Unknown Obsolescence dates are unknown

@ Commercialized Commercialization period, Supply of spare parts guaranteed

@ Spare parts available End of commercialization. Spare parts available for a limited time
@ Obsolete Final cancellation. No spare part availability

Obsolescence evolution over the next 10 years

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
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Detailed view of the obsolescence status

Obsolescence details per type of LV equipment

Status Brand SubRange

End of

Commercia Obsolescence Quantity

lization

O

(1)

Schneider Electric ~ Masterpact NW g\(/)Véthrologm
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Not defined Not defined 1
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