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1.3.1 STANDARDS ALL

OVER THE WORLD

STANDARDS - GENERAL l

The standards influences

Tri-national > CcsA
standard
UL

=
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STANDARDS - GENERAL

GENERAL PUBLICATIONS

National rules : Electrical installation
(IEC 364, NEC, ...)

Horizontal standards : Protection against risk of fire
Coordination of isolation
Environmental tests

nxcuong-BMTBD

STANDARDS - GENERAL

PRODUCT STANDARDIZATION - INTERNATIONAL AND
NORTH AMERICAN ORGANIZATIONS

UL,
IEC ANSI NEMA CSA
v v

—~———

International Electrotechnical

Commitee American and National Electrical Lll-nt;erw:itgrs
. Canadian National Manufacturer aboratories
(more than 40 countries are represented) Standard Institute Association (a private
(Federal agencies) "l:'z:‘ypzzalop
CENELEC their own stds
and certify
e products
European Commitee compliances
UTE
—~——

French Commitee

nxcuong-BMTBD
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Worldwide representation of IEC 947-2

IEC
Worldwide representation

i}
—
Standard
947-2

Texts approved Texts approved Texts currently
and applied but not applied undergoing approval

In Western

Europe: J

{United Kingdom)| B | r
IEC b
(ltaly)

UNE -
{Spain) r -

UTE S
(France) N

VDE
(Germany}

In the Southern CSA JIs
hemisphere: Canada Japan
AS X m
(Australia) T
SABS
{South Africa)

nxcuong-BMTBD

PRODUCTS STANDARDS - IEC

General rules 9471

Circuit breakers 947-2

Switches, disconnectors, switches/disconnectors 947-3

Fuse - combination units

Contactors and motor starters 947-4

Switching devices 947-5 Push buttoms, limit syvitches, proximity
for control circuit photo-electric
Multiple function equipment : 947-6

Part 1 : auto transfer switching equipt (ATS)

Part 2 : control and protective switching equipt (CPS) "Integral” from TE
Connection equipment

Accessories 947-7

Sec 1 : terminal blocks

LV Switchgears § controlgears 4391

Part 1 - Type tested assemblies

LV switchgears § controlgears 439-2

Part 2 - busbar trunking systems (busways)

nxcuong-BMTBD
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The North-American standards

"product” standards North American

o=
v

Type of product C 22.2 N° xx
Molded Case Circuit Breaker (MCCB) UL 489 (NEMA AB1) N° 5.1
Miniature Circuit Breaker (MCB) UL 1077 N° 235
Molded Case Switches UL 1087 N° 5.2
Industrial Control Equipment UL 508 N° 14
Ground fault protection UL 1053 N° 144

Power Circuit breaker (PCB)
General ANSI C 37.16
Trip unit ANSI C 37.17 . UL 1066 NEMA SG3
PCB-AC ANSI C 37.13 (it refers to (it refers to
PCB-DC ANSI C 37.14 ANSI stds) ANSI stds)
Tests ANSI C 37.50
LV Switchgear ANSI C 37.20, C 37.51 UL 1558 NEMA SG5 N° 31
LV Panel board § Switchboard UL 67, UL 891 NEMA PB1, PB2N° 29
LV Busway UL 857 NEMA BU1 N° 27

nxcuong-BMTBD

Standards comparison

IEC947-2 | | uL489(MCCB) | [ ANsI37-50 (PCB) |

insulation impulse voltage clearance distance clearance distance

& creepage distance & creepage distance &creepage distance
temperature rise  temperature rise temperature rise temperature rise
at terminals limited at 80° C limited at 50°C limited at 50°C
short-circuit on no yes yes
single phase
combined tests overload + endurance endurance + short -circuit overload + short circuit

short-circuit + temperat. endurance + short-circuit

nxcuong-BMTBD
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Presentation of the standards
conclusion

B UL & IEC standards are historically and culturally based on
different approaches : there are not to be compared

B UL & IEC standards guaranty the same level of safety for the
end user

B ANSI standard for PCB is the more severe
The north American market requests the UL/CSA mark of

conformity while the IEC market general requirement is for
certification only

nxcuong-BMTBD

1.3.2 TESTING
TEST SEQUENCES
(IEC 947-2)

» General
- IEC

nxcuong-BMTBD
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TESTING - GENERAL

Two types of tests :

B type tests

B routine tests

Type test principle whatever the standard :

m calibration
B main tests: overload, short-circuit, temperature

B verifications: calibration and dielectric withstand

nxcuong-BMTBD

membre de CERTIFELEC

certificate of conformity n° 019-00

english version - original in french

issued t0 : SCHNEIDER ELECTRIC INDUSTRIES SA
89 boulevard Franklin Roosevelt
92500 RUEIL MALMAISON
FRANCE

for the apparatus : Low-voltage withdrawable four-pole circuit-breaker

reference : Masterpact NWOBN1, NW1ON1 NW12N1, with release Micrologic 5.0, 6.0, 7.0
manufacturer : SCHNEIDER ELECTRIC INDUSTRIES SA

according to standards : IEC 60947.2 edition 2.1 (03/1998) § 8 3.8 combined sequence ( lcs
=lou = low ), verification of the rated short-time withstand current and the rated service short-cireuit
breaking capacity

nxcuong-BMTBD
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rated characteristics :

Operational voltage Ue: 220V to 690 V /ée @ @
Insulation voltage Ui : 1000 Vac fe &
Operational current le - 400 A fo 1250 A &
Short circuit making capacity lcm : 88.2 kA = =
Ultimate short-circuit breaking capacity leu : 42 kA

Service shori-circuit breaking capacity les 42 KA

Short time withstand current lew 42 kA - 1s

Utilization category B

Duty Uninterrupted

Frequency 50/60 Hz

doc aken into account :

jons g
,@\"i :

record of proving test No F01.99.074

conclusion ;
the documents taken into account enable to state that the apparatus, asserted by the applicant as
representing the type referenced, comply with requirement of standards used for rated characteristics
presented above.

Fontenay-aux-Roses, on April 7, 2000 The chairman of ASEFA,

nxcuong-BMTBD

I.LHELLER

Test sequence IEC 947-2

test type
séq. breaker

test
description

| all
general
performance

calibration of release
dielectric withstand

mechanical / electrical endurance
overload (6 In)

dielectric withstand
verification temperature rise
trip-out (1.45 In)

Ics

rated service S/C breaking capacity (O-C0-CO)
dielectric withstand

verification of temperature rise

trip-out (1,45 In)

n A
and
lcu B

calibration of release (2 Ir pole / pole)
rated ultimate S/C breaking capacity (O-CO)
dielectric withstand

trip-out (2,5 In)

nxcuong-BMTBD
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Test sequence IEC 947-2

test type test
séq. breaker description
v B calibration of release (2 Ir pole / pole)
rated short-time withstand current
lew verification of temperature rise (80°C at connections)

S/C breaking capacity max. short time withstand current (lcw)
dielectric withstand, trip-out (2 In)

combined B calibration of releases (2 Ir pole / pole)
rated short-time withstand current
Ics rated service S/C breaking capacity (O-CO-CO)
lew dielectric withstand

verification temperature rise (80°C)
trip-out (1,45 In)

nxcuong-BMTBD

Short circuit - interrupting test

High power test lab. - schematic : @
enclosure device under test ®

making switch (’* X’”"””i
R VAl C
agg— ;A, —i

© Ultimate S.C. interrupting (l.,): "O"-t, - "CO", witht, =3 min.
@ Service S.C.interrupting (I;) : "O"-t, - "CO"-t, - "CO" followed by a temperature test.

nxcuong-BMTBD 2
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Thor nghiém dac biét : rated short time withstand (lcw)

Tiéu chuén IEC dinh nghia hai loai may ngat (CB)

« Loai A (category A): CB khéng c6 thong sé lcw (dong ngén mach
chiu dwng trong khodng thdi gian ngén), thuwéng cét nhanh khi
xay ra dong ngén mach, khéng cé thoi gian tré

« Loai (category B) : CB c6 thdng sb lcw, cé thoi gian tré khi ngat
bao vé dong ngan mach, thwéng dung dé thwc hién béo vé chon
loc theo théi gian

lew thwerng dwoc tinh bing kA twong (rng véi nhivng khodng thdi gian sau:
0,05-0,1-0,25-0,5-1sec

IEC yéu cau gia tri nhd nhat cGa lcw nhw sau : néu In < 2500A : lcw = 12 In hay
5kA (tly theo gia tri nao I&n hon ); néu In > 2500A : low >= 30kA

nxcuong-BMTBD 2

Thit nghiém dic biét: chiic ning cach ly

Chtrc nang cach ly ciia CB dwoc bao dam bang 3 thir nghiém
sau dé dat do an toan cach ly I&n nhat:
* Th&r nghiém dién ap xung 8kV
« Kiém tra dong ro dién I&n nhat & 110% Ue (Ue dién ap lam viéc
dinh murc)
« Kiém tra chi thi vi tri ON-OFF cua tiép diém CB : khi tiép diém bi
han dinh, can gat khong thé chuyén vé vi tri “OFF” dwoc ngay ca
khi tac dong mét luc I1&n 1én can gat

Ky hiéu nhan dang CB c6 chirc nang cach ly:
"circuit breaker - disconnector”

se|
i

nxcuong-BMTBD 2
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Appendices of the IEC 947-2 i

B App. A - Coordination under short-circuit conditions
between a circuit-breaker and another SCPD

® Discrimination
®  Back-up protection

B App. B - Circuit-breakers incorporating residual current

protection

B App. C - Individual pole short-circuit test sequence

B App. F - Additional requirements of circuit-breakers with
solid-state overcurrent protection
=> Disturbance immunity tests

SCPD: short circuit protection device

23

So sanh tiéu chuan MCB
dung trong dan dung va céng nghiép

« Residential »

« Industrial »

60 898 Miniature circuit-breakers 60 947-1 Definitions, general rules
MCB —
61 008 Residual-current circuit-breakers || ©0 9472 Circult-breakers,
Residual current devices
RCCB
61 009 Rgmdual—current C|rcwt—'breakers 60 947-3 Switches, disconnectors,
with overcurrent protection . -
switch-disconnectors , fuse
RCBO L
combinations

Applicable to MCBs up to 125 A, 25 kA,
230/400 V only

Simple implementation and selection

Safety of non specialist users, « unskilled

people »

nxcuong-BMTBD

60 947-4 Contactors and starters
Motor protection coordination

60 947-5 Switching devices and elements
for control circuits

Applicable to all ratings

A large range of electrical features :
values at manufacturer ’s choice

24
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1.3.3 EXPLANATION OF
THE TABLE OF
CHARACTERISTICS OF
CIRCUIT BREAKER

nxcuong-BMTBD 27

Dong dinh muirc
Rated current In

« Pwoc cho & nhiét dd chuén xung quanh CB 1a 40° C

+ Khi nhiét dé xung quanh I&n hon 40°C thi cAn phai gidm dong dién
cho phép dai han qua CB (giam In)

« Cling mdt CB ¢6 thé 18p vao nhirng trip unit cé dong dién dinh mic
bang ho&c nhé hon dong dién dinh mirc ctia CB

Lwu y: Dong dinh m&c ctia MCB dwoc cho & nhiét dd chuén

xung quanh CB la 30°

nxcuong-BMTBD 2
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Dién ap hoat déng dinh murc
Rated operational voltage Ue

- Dién ap day I&n nhat dat vao CB lau dai

* Brng nham lan vai Ui la dién ap cach dién dinh murc,
« Kha nang cét dong ngén mach ctia CB phu thudc vao
gia tri dién ap dinh mdrc dat vao CB

nxcuong-BMTBD 29

Dién ap cach dién dinh mdrc
Rated insulation voltage Ui

« Ui la gié tri dién ap cho b&i nha san xuét dé xac dinh dién ap
th&r nghiém, do bén dién méi va khoang cach phéng dién ro

« Thir nghiém dd bén dién méi dwoc thye hién & mirc dién ap
2 x Ui + 1000V

« Thir nghiém nay kiém tra kha nang hw héng cach dién cla
CB do qué dién ap tam thoi trong hé thong dién

nxcuong-BMTBD 30
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Dién ap thir nghiém xung
Rated impulse voltage Uimp

“Voltage™ 1.2/50 |s wave

« Th& nghiém dién ap xung dé kiém dinh khd nang "™
chiu dwng qua dién ap qua dé
* Th& nghiém Uimp & d0 cao 2000m
Dién ap Uimp co6 dang séng 1,2 / 50 ys dwoc dat: t
- Gitra cac pha R "
- Gilra dau vao va ra ciia CB & trang thai
ngéat
- Gilra pha va dat
+ Thir nghiém nay kiém tra kha nang hu héng
cach dién cia CB do qua dién ap ndi b6 va khi
quyén

50 %

nxcuong-BMTBD 31

Kha nang cat dong ngan mach I&n nhéat
Ultimate breaking capacity Icu

* Théng sb can phai xét dén va so sanh véi dong ngén mach 3
pha I&n nhét cé kha nang xay ra trén mach dién & phia dau ra
ctia CB (3 dau ra ciia CB ngan mach bang cach xiét bu lon) khi
thiét ké hé théng dien

* Icu (KA) la dong sw ¢b 1&n nhat ma CB c6 thé ngat thanh cong
lcu dwoc kiém tra theo trinh tw = O -3 phut- C O, sau d6 kiém tra
lai @6 bén dién méi va chirc nang béo vé qua dong cia CB

* Icu c6 don vi la KA (rms)

MCB - IEC 898

Rated Short Circuit Capacity, Icn

The calculated prospective fault current at the incoming terminals of the circuit breaker
should not exceed the stated value. For example: Icn = 10kA (marked 10000).

nxcuong-BMTBD 32
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Kha nang cat dong ngan mach s dung
Service breaking capacity Ics

« Ics la dong ngén mach Ién nhat ma CB c6 thé ngét thanh cong
va sau dé van con s dung an toan

Day la kha nang clia CB loai trlr ddng ngan mach cé xac suét
xay ra cao (lcu 1a trwdng hop ngén mach ndng né nhét)

* Ics thuwdrng dworc tinh bang % cla lcu

« Ics dworc kiém tra theo trinh tw = O - 3 phuat - CO - 3 phat - CO,
sau d6 kiém tra lai tinh trang con s dung an toan cta CB

nxcuong-BMTBD 38

Dong ngan mach chiu dwng trong khoang th&i gian ngan
Short-time withstand current lcw

« lcw la dong ngan mach Ién nhat ma CB cé thé chiu dwng duoc
(d&m bao d6 bén nhiét) trong mot khodng théi gian ngén.
Khodang thoi gian nay thwong 1a 30 chu ky tan sé cong nghiép
hoac it hon

« Muc dich 1a dé bao vé chon loc:

CB phia trén cé thoi gian tré khi bao vé& ngédn mach > cho phép
nhirng CB phia du¢i né gan hon véi diém sw cb cat trwde va cd
lap diém sw cb

« lcw tinh bang kA (rms) va cho trong khoang th&i gian xac dinh

nxcuong-BMTBD
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Kha nang déng dong ngan mach cho phép
making capacity lcm

« lcm la dong ngén mach Ién nhat ma CB c6 thé déng
mach dwoc an toan va khéng bi hw héng.

« Theo tiéu chuan IEC, Icm ¢ gia tri ti thiéu: lcm=
(2.1 - 2.2)lcu

« lcm tinh béng kA dinh (kA peak)

xcuong-BMTBD 35

D6 bén dién dong
Electrodynamic withstand

Nham bo dam d6 bén dién dong cho phép cuia hé thong tiép
diém va mach vong dan dién trong CB khi xay ra ngén mach.

xcuong-BMTBD 3%
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Example: Compact NS circuit breakers for power distribution
switchboards

Caracteéristiques électriques / Electrical characteristics

Selon IEC 60947-2 et EN 60947-2/ As per |[EC 60947-2 and EN 60947-2 | NS100 NS160 NS250
Nombre de pdles / Number of poles 23 4 2134 20 3 4
Courant assignéi Rate ment (A) In 40/65°C 10071100 160150 2501220
Tensmn a55|gnee di |so|ement v) Ui 750 750 750
Tension de tenue aux chocs {kV) uimp 8 8 8
Rated imr ithstand volfage
Tension assignée d'emploi (V) Ue  50/60 Hz 650 500 690
Rated operational voltage
Type de disjoncteur | Type of circuit breaker N SX H L N SX H L N SX H L
F'ouvulr de coupure ultime (kAeff) Icu CAlAC 220,240V 85 00 100 150 |85 90 100 150 |85 90 100 150
Ultimate breaking capacif) } 50460 Hz 380/415W 36 50 70 150036 50 V0 15036 50 70 150
440V 35 50 65 130035 50 65 13035 S50 65 130
500V 25 36 50 100J30 36 HBO0 70O |30 36 50 70
525V 22 35 35 1o0f22 35 35 50 |22 35 35 50
B60/690 WV 8 10 10 75 |8 10 10 20 |8 10 10 20
F‘ouvoir assigné de coupure de service lcs (% lcu) 100 %™ 100 % 100 %
reaking capacity
Durabmte (cycles F-0) 440%/In 30000 20000 10000

nxcuong-BMTBD st

Example: Compact C circuit breakers for power distribution

switchboards

Caractéristiques électriques / Electrical characteristi

Suivant IEC 60947-2 | According to I[EC 60947-2 NS630b-NS800 NS1000 NS1250
Courant assigné / Rated current In (A) 50°C 630-800 1000 1250 - 1600
Tension assignée d'isolement Ui (V) 800
Rated insulation voitage
Tension assignée d'emploi Ue (V) CAFAC 50/60 Hz 690
Rated operational voltage
Nombre de pdles / Number of poles 3,4

Type de disjoncteurs / Type of circuit breakers N H L LB N H L N H
Pouvoir de coupure ultime leu (kArms) CASAC 50/60 Hz 380415V | 50 70 150 200 50 70 150 50 70
Rafed uitimate breaking capacity 440V 50 65 130 200 50 65 130 a0 65

690V 30 42 - 75 30 42 - 30 42
Catégorie d'emploi / Utilisation category B B A A B B A B B
Pouvoir de coupure de service les =lcu x... commande manuelle 100% 75% 100% 100% |100% 75%  100% |100% ™ 75% "
Rated service breaking capacity manual operation 75% ™ 50% @
commande électrique 75% 50 % 100% - 75 % 50 % 100% |75% 50 %
electrical operation

Performance NEMA | NEMA performance characteristics N H L LB N H L N H
Pouvoir de coupure (O - FO) (kA) 240V 50 65 125 200 50 65 125 50 65
Rated breaking capacily (O - CO} (kA) 480V 35 50 100 200 |35 50 100 |28 50

600V 25 50 - 100 25 50 - 25 50
(1) NS1250.
(2) NS1600.
38

nxcuong-BMTBD
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Example: Masterpact ACB for power distribution switchboards

NWOB-NW10 NW20 NW25-NW32-NW40  NW40b-50
NW12-NW16 NWE3
Courant assigné In {A) 40°C 800-1000-1250-1600 2000 2500-3200-4000 4000-5000
Rated current 6300
Calibre du 4=™ pole (A) 200-1000-1250-1600 2000 2500-3200-4000 4000-5000
4 pofe rating 6300
Tension assignée disolement Ui (V) 1000/1250
Rated insulation voltage
Temps de coupure (ms) Totalmawd. | 25 a 30 (sans retard intentionnel) 9 pour L1
Break time Tofalmax. | 25 to 30 (with no intentional defay) 8 for L1
Temps de fermeture (ms) =50
fosing fime
Tension assignée d'emploi Ue (V) CAJACS0/E0Hz 690/M150
Rated operational voltage
Nomibre de pdles 3.4
Number of poles
IEC 60 947-2/ Cha
N1 H2 L1 H10|H1 H2 H3 L1 HI0|H1 H2 H3 HI0|H1 H2
Pouvoir de coupure uitime (kAefl) lcu CA/ACSIED 200415V |42 100 150 - 65 100 150 150 - 65 100 150 - 100 150
Rafed ulimate breaking capacly 440V 42 100 150 - |65 100 150 150 - |65 100 150 - [100 150
S00/690Y |42 85 130 - 65 85 130 150 - 65 85 130 - 100 130
150V 50 50 50
Catégorie d'emploi / Liilisation category: B
Pouvoirde coupure de senice  les=leux... 100 %
Rated service breaking capacify Ics = fcu x
Courant assigné de courte durée admissible (kAefl lcw 15 42 65 85 30 50 |65 B85 65 30 A0 |65 @45 65 50 |100 100
Rated short-fime withstand current (kA rms) s 22 3 50 30 50 |36 75 65 30 50 |65 75 65 50 [100 100
HA HF HA HF® HA  HF ™ HA
Pouvair de coupure ultime lcu  sans protection 2200690V 50 85 50 85 55 &5 as
Rated utlimate breaking capacity unprotected 50 85 50 85 55 @5 as
(1) Equipé d'un disjoncteur sous courant de fermeture 8 90 kA créte / Equipped with a trip unit with a making current of 90 kA peak.
nxcuong-BMTBD 39
40
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Some LV standards

nxcuong-BMTBD

Product standards
IEC 947

IEC 898

UL 489

UL 508

UL 1008

UL ---

JIS/ JEC

Installation standards
NFC 15100

IEC 364

NEC

P

Some MV product standards

nxcuong-BMTBD

with respect to MV switchgear
IEC 56 and 694

IEC 470 for contactors

UTE C 64-100 and C 64-101
VDE 0670

BS 5311

ANSI C37-06 for circuit breakers

with respect to Ring Main Unit
IEC 129,265,298, and 420,

UTE C 64-130, C 64-131,

and C 64-400,

VDE 0670,

BS 5227,

42
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Some MV product standards

with respect to protection devices
IEC 68,

IEC 225,

IEC 655,

NF C 20-455,

NF C 63-850.

with respect to electromagnetic compatibility:

. in terms of susceptibility to disturbances: IEC 801 - chapters 1
to 4, NF C 46-020 to 023,

« in terms of disturbance emission: EN55 022, NF C 91-022.

nxcuong-BMTBD

43

Vi du: Thir nghiém dién hinh ciia may ngéat bao vé GIE

* Dielectric test (200 kV BIL - 80 kV x 1' power frequency)
* Temperature rise test

* Mechanical endurance test: 10.000 operations

* Short circuit breaking current: 25 kA and 31,5 kA

* No load transformer switching: 3A - 6A - 12A

+ Capacitor bank breaking current: 630A

 Shunt reactor switching: 500A - 1600A

* Protection degree: IP55

nxcuong-BMTBD
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Vi du: Thit nghiém thudng xuyén ctia may ngit bao vé GIE

* Power frequency withstand voltage test on the main circuit

* Dielectric test on auxiliary and control circuits

» Measurement of the resistance of the main circuits

* Mechanical operation tests including:
a: measurement of the resistance of the operation coils and of the heating
resistors
b: measurement of opening and closing times. Check of simultaneous
operation of the three phases
c: recording of opening and closing speeds
d: check of antipumping device operation
e: check of all electrical and mechanical locks and of the signalling device
f: check of the auxiliary contacts

* SF6 gas tightness test

* SF6 gas humidity test

» Conformity checks

nxcuong-BMTBD

45

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

