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Fad ansisnasgIu IEC 60269
... .\.\..\\...........ly

IEC 60269-1 - Low-voltage fuses - Part 1: General requirements

IEC 60269-2 - Low-voltage fuses - Part 2: Supplementary requirements for
fuses for use by authorized persons (fuses mainly for industrial application)

- Examples of standardized systems of fuses A to I

IEC 60269-3 - Low-voltage fuses - Part 3: Supplementary requirements for
fuses for use by unskilled persons (fuses mainly for household and similar

applications) - Examples of standardized systems of fuses A to F

msdasnunszuainszuunsien.. fate nasdia 7

IEC 60269, Standard
T

IEC 60269-4 - Low-voltage fuses - Part 4: Supplementary requirements for

fuse-links for the protection of semiconductor devices

IEC 60269-5 - Low-voltage fuses - Part 5: Guidance for the application of

low-voltage fuses

IEC 60269-6 - Low-voltage fuses - Part 6: Supplementary requirements for

fuse-links for the protection of solar photovoltaic energy systems
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Application categories and time-current characteristics
I
Application categories W9 time-current characteristic mmw\'aztwwaa%'sf L‘ﬂz]%
G29NWs 2 A Gadh
The first letter is a if the fuse is for short-circuit protection only;

an associated device must provide overload protection.

The first letter is g if the fuse is intended to operate even with currents as low as
those that cause it to blow in one hour. These are considered general-

purpose fuses for protection of wires.

msdasnunszuainszuunsien.. fate nasdia 9

Application categories and time-current characteristics

The second letter indicates the type of equipment or system to be protected:

®D - North American time-delay fuses for motor circuits, UL 2¢° fuses

®G - General purpose protection of wires and cables "r:;:a'{‘i‘ N

®M - Motors 2k E?:;DEE'SV

®N - Conductors sized to North American practice, UL 248 fuses -‘

®PV - Solar photovoltaic arrays as per 60269-6 {—},

®R, S - Rectifiers or semiconductors as per 60269-5 Al

®Tr - Transformers 352;‘“
-
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(Y 1 %4
Gl?ﬂ?.l']ﬁﬂ']‘;t‘liﬁ‘]%

m4G, gL NH Fuse Wadawsunuilasnunssuaiin #5a nseuddnaeas wmanzsumsussuy
Tniwialy munszuadanses lagegatis 120 kA

a [} [ 6 [ [
®aM, gM NH Fuse w'asfa'msuuamas ‘l%‘i]mnunsmaamws Iﬂﬂlﬁ"laﬂ‘iﬂ"ﬂ%ﬂizkkﬁ
o 1» 2 ad 68 ¥ A 4 o a o
AN ﬂgﬂ%‘iﬂﬂﬂ 120 kA (NFakb SJE]Wlﬁ‘iﬂ\‘l@lENNLﬂ‘iaﬂﬂaﬁﬂ%ﬂﬁmkﬁkﬂ%ﬂ?w

Note gG and gL is the same thing where gL is an older definintion
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Fuse, IEC 60269

v 1
1huagadeuas

IRy Ferrule
ENEYYN type flawiaiuge 1,250a,

500V IC = 100 kA
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D Fuse
[
wanzuthuagendy wazldamie 1c i
Wi 50 kA udalu (Ehenufiewagiuiad - 4
wazIn&g) @ "y @Q 4
o y
% / L ”»\,t ‘*
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k, | \A N y
D0 (@ Do1 3 D0s) IwIAGeEA 1004, IC | =
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2%10 DO-system

Size Rated current Thread
DOL 2A,4A 6A 10A 13A, 16A E14
D02 20A,25A,32A,35A,40A,50A, 63A E18
D03 80 A, 100 A M30 x 2

usnging D03 Aol ldam iws1eaz 19 NH fuse u

M3aInunIzuaiuIzuunsIa.. . Rate nasia 15
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NH Fuse (HRC)

- L?]uﬁl'asfmmmiwnﬂﬂmmqmmmsw fifs 1,2504, /W
500V, IC >100 kA (213g04 120 kA), M15080%38 y
Tdasldinasiia

- gG, gL NH Fuse fhddwsuanuilasnunssus
viw wia msdaneas wanzdwmsuszuyiniivialy 1c
gegaila 120 kA

- aM, gM NH Fuse wsnzdwsuilasiusiainas
IC geaile 120 kA Trulagafislenuganadmm
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Current range Approx. blade
(A) length (mm.)
78

00/000 6-160
0 6-160 125
1 80-250 135
2 125-400 150
3 315-630 150
4 500-1,000 200
o 4a 500-1,250 200

mstlasnuwnszuamAnzuunssdn.. fote nasila
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Ferrule Fuse

Hudhduwadn liiu 32a
Useusanufind) D Fuse, W6
Tunisnaauialddasld
waasdin Sedasldloadiis
mwfmwiwmnvum&u
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NTTE
AA2935 (IC)

WAALSIAW
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Rating)

usssldons u e AC__
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Figure 101 - Time-current 20ne for "gG™ Nuse-links.
Repiace the existng Figure 101 Dy the fBOWING New Ngune:

R

TOTAL OPERATING TIME (SECONDS)

Time Current Characteristics (TCC-Curve)

e

4 6 8 2

- o - w10
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P3N ansze (Current Limitting Fuse)
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Analysis of a Current-Limiting Fuse

400,000 1 1 Available Peak Short-
200,000 I I B / 1 e Circuit Current = 198,000A
200,000 =g - - -~ - - - - > Available RMS Short-

Circuit Current = 86,0004

100,000
80,000
60,000

Peak Let-Through Current
of Fuse= 49,000A

RMS Let-Through Current
of Fuse = 21,000A

e, il

30,000
20,000

1= = Fuse Melt Time
1, = Fuse Arc Time
1, = Fuse Clearing Time

10,000
8000
6000

PEAK LET-THROUGH CURRENT IN AMFS

TIME A

c CLF

4000
3000

A
2000

1000

INSTANTANEQUS
1000
2000
3000
4000
6000
8000
10,000
g, _mel L LIl
30,000
40,000
60,000
80.000
00,000 |

¢
r
Q
[
E

86 kA

21 kA

LV. Circuit breaker...Type

4 Molded Case Circuit Breaker (MCCB)
®Thermal magnetic
®Hydraulic magnetic
®Electronic

®)\otor circuit breaker

D Miniature Circuit Breaker (MCB)
D Air Circuit Breaker (ACB)

nidasiunssudiiussuuusedn.. fady vasia
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WaNN151191%, Thermal-Magnetic

THERMAL UNIT

Latch Spring

THERMAL TRIP CONDITION

FIGURE 1
NORMAL CONDITION
msdasiunszumifnszuuusein. fado nosiia 25
25
[ %4 [ .
WanNnN13N N1, Thermal-Magnetic
|
MAGNETIC UNIT »
At @ e
e \|\ /O =
(2 ﬂ_ﬂ
Electromagnet WY,
—————)
Current In Conductor
NORMAL CONDITION MAGNETIC TRIP CONDITION
FIGURE 2
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f r_
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|
Short-time region
| T 1T [T
Instantaneous region
L1_J] [

Yol

(=T 1 | | A

nsud t

27
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Electronic Molded Case CB.
[
’Zﬁéu/nsnfﬁtamnsaﬁnaif/um??msvm‘l,saz&

1/an1995 §1815025UA1 pick up, delay “a 6

8134l trip indicator uaaaNaNI9aNI9ATEIE

FULL-FUNCTION TRIP UNIT
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L]
Adjustable
|
1000+ Eo LONG TIME SHORT TIME | INSTANTANEOUS | GROUND FAULT
Full-function Trip
- Unit Trip Curve
Doty ° cuR. 0 av \u 9 4 ,
100 semuc
& N Im
I xl0 12 xlo
- Short-ti
g " Pckip SHORT TIME 1%
8 \zu 01 , \u 25
u Short-time TIME
z 1o Delay (2t IN) SETTlNG ISU BT\ lﬂ . l
w T ! J (TR
H n SEC T, SEC OFF  ON
Short-time at bxl1 | T2 SEC
014 Delay (lzl ouT) IPI'IIS":II'B"EGUI at10x 1o
) e PICK UP
0.01-1r
—— ——t }
1 5 10 100
MULTIPLES OF AMPERE RATING*
Ampere Rating (P) = Sensor Size (S) x Rating Plug (%). -
NaIn| 29
29

Adjustable

Electronic trip unit
Electronic trip unit HDM3E-125~800

- Long Time Trip 3P controller MCCB 125 - 800A

- Short Time Trip

3E-6303 ) tals)  Isd(xia}) tsd(s)  hixinm)

- Instantaneous Trip

- Ground Fault Trip  protection

t 12N ACB 1000 - 6300A
: ]
B
LT setting 4 °
—— (Ir) 12t OFF ®

° o

| ° o

° o

o

1 LT time delay 3 °

. __ | |
| I (tr) e g ‘ N
1 ® b B E e
| - ° ] ®
ST pick-up 2 .

1 earth fait (Im) . ° . -
| pick-up [Ih) ST time delay ® ®
(tm) B @ 2} —:
PCURRENT |RANSFOR|1EH3 Ll _| L @ ® ‘ 2

earth fault mst mtdnnnus ®

time delay (th} pick-up|(1) s o . ) L
Ir Im | |
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Waveform Sampling

<
Al p
3 .
O Time T_'Jme
g (in seconds) (in seconds)
L —
~
Interval

circuit breakers shall sample the current

magnitude Many times per cycle

M3aInunIzuaiuIzuunsIa.. . Rate nasia 31

31

6a ¢ a o vl P
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LﬂuZﬂmmnmsgm IEC /95
*IEC 60898 ?ﬁ’afmé’ﬂﬂ“magimﬁ'g
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WhanaARY

Schneider
Electric

1. Rate voltage

Rate operational voltage (U )

Compact

NSX250H
Ui 800V  Uimp 8 kV

©800 V Ue (V) lcu (kA)lcs
220/240 100 100

©440 VvV, 660/690 V

Rated insulation voltage (U)

Rated impulse withstand voltage (Uimp)
°8 kV, 12 kV

msdasnunszuainszuuusian. fate naviia

380/415
440
500
525
660/690

70
65
50
35
10

70
65
50
35
10

33

33

L% (]

a dl U
wnansany

2. Rated Current, In

" ysnefmeRiavaTasAalUsnnaTH
sansavinsenldadhesiaiiias meldaansd
AUUA 12% 10, 16, 25, 32, 63 WA 100 A LT
At

WAT & AF

nsdasnunssusiinszuunssen. fogs nasia

NG5 [EC MYuG AF imedh
63, 80, 100, 125, 160, 200, 250,
320, 400, 500, 630, 800, 1000,
1250, 1600, 2000, 2500, 3200,
4000, 5000, 6300 A
Lwimacg'wﬁmmaaﬂaiwﬁmm AF

19 ke

34

34
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Rated ultimate short-circuit breaking capacity (I )

Rated service short-circuit breaking capacity (Ics)

Rated short-time withstand current (Icw)

nmsdeaanunszuaiinszuunssd. oy nasha

35

35

Rated untimate short-circuit breaking capacity (Icu)

RrAMsAANsasan9es Amevas
msnasavaz limiteamansady
nsualdauing laashsdaiiias
w3a sl

NMNasay 0-t-CO

nsdesnunszuaiinszuunssan. fogs nasha

_ UeV)  leu(kA)
IEC947-2 220/240
380
400/415
les=50%lcu 440

Ui=690V  Uimp=6kV
Cat.A 50/60Hz

36

36
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Rated service short-circuit breaking capacity (I_)
T

NNAOANITLLHAAITANAINGTNAFAIUIZADS
fansasunsenaldnuing laashesiaiias

o @ [
Ics aeMuwaLLusagazaad Icu
W% Ics = 0.75Icu

msnaday  O-t-CO-t-CO

msdasnunszuainszuuusian. fate naviia

Compact
NSX250H

Ui 800V Uimp 8 kV
Ue (V) lcu (kA)lcs

220/240 100

660/690

50/60Hz

IEC / EN 60947-2
NEMA AB1

240V
480V
600V

HIC (kA)

37

Rated short-time withstand current, ,

nszuadeRsasgegaiiin rms faeshawsninasmsnsanuldnasasseziiams

4296381 (0.05, 0.1, 0.25, 0.5 & 1 3w

s [T oo
S/N: 000000000000000 \/ IMade in Raly ABB SACE

IEC 60947-2 Cat. B—1w ~50-60 Hz

Ue (V) |415 440 525 690 (\
leu (KA)) 85 B85 66 66 a
les (kA)] 85 8 66 66
lew  (kKA) 85 (1s)

&l Accessories

—2

e IEC
60947-2

AUX  3A400VAC YO 220V -250V AC/DC

I«
]

RTC Y02
AUP YC  220V-250V AC/DC

YR YC2
M 220V -250VAC/DC | YU 220V -250V AC/DC

nsdesnunszuaiinszuunssan. fogs nasha

38

38
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circuit Breaker

IEC 60898 &
IEC 60947-2

msfasnunszuminszuuuseen. fots nasia 39
39
IEC 60898 Circuit breaker, Type of Trip Curve
l_ 1.13
v L S
S — o -+ . o i — - % T - |
o i e “ T T D T 1
gl u mE
E: E i
2 E o . RN
s iz - i
g= I g_ ' § “
il I i
B I o
* : N
IR iy e
1% Load Alaisilunselan 14y Load #ifllwnsslan 1w 14 Load Twarugasunssa
: . A al o 1
i waniedasldlwivhg Ty Fluorescont Ligpting, milwn?;[ﬁm”‘j L
AaLaaILane), tA3R9LuIMA Lﬂiﬂﬂlﬁﬂﬂ, tA984 X-ray
msesnunszumAnszunussdn. foss nasia 40
40
A % a
[T NNUA

20



LD DI UNTLULAAUTZLULTIE

IEC 60947-2

B{Utilization Categories A L&Juuwmuaama%a"ﬂaﬂ
’J\‘Iﬂ’i‘}’l‘w’n aa‘lumm*mmL&anl,ﬂasmaummaa%nsu
(downstream)

BUtilization Categories B L?Juttuuﬁsﬁaé'ﬂoaasmﬁnﬁ
WA (ﬂ’lﬂ»l"l‘iﬂﬁiﬂ\lﬂ L‘]J% 0.05, 0.1, 0 25 ‘Wiﬂ 1
sec) ﬂ‘]iﬂ‘s’iﬂ')ﬂf\l‘i aemmv‘na"uwsmnasmaumma
a'q,nsuma (downstream)

® 1311501 Coordination badel
a (%3 :i 1
"1 eae caamfiviiag

nstasiunszuaifiussuuusedn...fody vasfia

—

1600A |

\ZE 800A

225A

800|A

Time (second)

Time (second)

225 A

5001000 5gl0000 50000 Current (A)
No Selectivity with
Instantaneous trip

5001000  5od?0%0 50000 Current (A)
Selectivity with

Short Time Delay

D)
D"(e

RN
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IEC 60898 Wat IEC 60947-2 ANNGE 15913
... .\.\..\\...........ly

IEC 60898 IEC 60947-2
S lsssuwansvinssy
e 11uagjade » 1 o
nqwj’fmm < (Bflanaslunsdsuen
anans¥ Lyl v v
setting)
a v o S 440 Vac
WNALSIAK (Ue) < 1000 Vac
IC < 25kA
(phase to phase) 1500 Vdc
. . 6,8,10,13,16,20,25,32,40, e laginaen
AnsTuA 1F9% o s .
(In) 50,63,80,100,125 A (APFIFAnIRAILNY
1P,2P,3P,4P wanLkls)
m3desrunsuainszuuusidn.. aate nasia 43
43
Miniature Circuit Breaker : MCB
u 1|
=S CB awounidfncsluunstion (Panelboard) wazwwsanglwaasiiag
ee (Consumer Unit)
" Watlasnuasaseanvasszun i ludhu dinew wia AnFNNTIH
EMCB #131500A06N IEC 60898 vr%a IEC 60947-2 f‘ﬂﬁ’
BIEC 60898 Domestic, Unskilled people
BIEC 60947-2 Commercial, Industrial Installations
nstlasnunszuaAusuusdn.. dets nasiia
44
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Miniature Circuit Breaker : MCB

< 125A Ty
n [ ° ° -
[ Y .
"y, < a0V “""--; =
.Icu S 25 kA Y . ;t_:‘ i I"|" ‘ 7,

"fivsatia 1,2 & 3 pole e
BWidth = 17.5 - 18 mm #99U 1 pole -,
®Fixed on DIN Rail 35 mm

d "
®458 Plug-in Type

msdasnunszuainszuuusian. fate naviia

45

45

Air Circuit Breaker

" flu CB 2w vy ANAANszUsgs 21alRaue 800A fs 6,300A
- @ a I 1 a aw 6 1 1 @ °
wwuuitalag (open frame) NUSAMMUALNA nagtﬂummumn
v
wazhansathedlalasidinladaia
= JWNa I Utilization Category B
m)Fusutastusmedseow wa aetlanvasszuy i
1 6
LITRIRTLS
*LUUGaGsaLNLY (fixed type)
*wuuRsaante (drawout type)

nsdesnunszuaiinszuunssan. fogs nasha

46
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Wadss961
-
6a 6
e pERIIS IF I ISk
/
=
Coordination
J

n3faarunTELaARTEULLIIAN. oty Nosiia 47
N A VL
Coordination Aaad t3?
|
|
| t @ 61
K1 ) | MsiszauaanoE1 overload
Al :
1 H
1 H
, bem ey |
] | !
>l< ! I>l< ; | anstlszaudunustin short circuit
B C\' I :w D :
. | |
1 H h
F v v i '
ia a rB IrA IscB
afiiinfawsas T8 A EeRmA !
nsdasiunszumfnszuuusen. faty nasiia 48
48
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N . ¥ o 6
Coordination (N5UseaMaNNS)
GGG G GG @G @G G @G @G EE

o 1 ¥ @ 6 w v |
B A1MsUsEEUSNNUS sniSannud Selectivity (Selective
] ] & . ] @ o &‘Lwd o Vlsu
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BTotal selectivity (#38213158091 Fully Rated Protective System)
®Partial selectivity

®Cascading
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Total Selectivity Protective System
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§W Max I, = 10 kA j
10IkA 1a)
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Partially Selective Protective System

________________________________ I 1(A)
5kA 10kA
m a v o w .. ‘t o \l 1 1 o aid‘l [Y
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CB 100A || CB 400A
1

-
ime (s) "
1000. T
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CB 100 A set Ins 1,000 A
CB 400 A set Ins 4,000 A

Partially selective

100.

7A%A22W 1A 100A (downstream)

F1 = 8,00
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Cascading or Back-up Protection
T

®39n3n28 1991 Combined Short-circuit Protection %38 Selectivity
Enhanced by Cascading

1 L2

 Sumsiszanudanusiuzanaiastiasiunszuaiin 2 @'i"a‘ﬁmaagmsun
Uigrnurhen ﬁﬂﬁﬁﬂ'ammmsn‘lums’ﬂaaﬁ'uga%u
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N3¢l (Current Limiting Circuit Breaker)

134 IEC 60947-2 2aN3UANSYNOTWHUY cascading YDLTRSAALISALNES
2 %7 N5 cascade @83IN15 Verified lagmsnadauuazsusaslagsute
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Cascading...#anNN13
®Main Circuit Breaker [WNUUWANNNAAANTLLLE
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Cascading...ﬁ"aasha

" 1AUIANTEUAAA2935 b6 40 kKA CB B 27138
e — 1 IC = 25 kA Main CB % Current Limiting
| CB & IC 70 kA (= 40 kA) GANTEHFRAIAT
el % cycle (1981 5 ms) wazsian Let
l B 1 Through Current 1sisfin 25 kA (‘lw?i‘ﬁl,?]% 20
C

kA)
"Main CB 2¥h91uriauil CB B flagianu

Downstream 23¥1191%
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Cascading mamams‘lﬁam
since the "reinforced"
breaking capacity provided by
cascading with the upstream A * lsc = 80 kA 4 PO PO -1
A +B=50kA NSX250L is 50 kA. r;zsgtgsoL\f
IC = 150 kA)
A + C = 25 kA. B %
Isc = 40 kA
NSX100B \ ;
63 A Ll %
Isc of 24 kA across its output IC = 25 kA) - A+P Lo 50 kA
terminals since the "reinforced" c %
breaking capacity provided by Isc = 24 kA
cascading with the upstream gﬁgH V
NSX250L is 25 kA. IC = 15 kA) A+C b6 25 kA
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Cascading

Upstream:NSX250
Downstream:iDPN, iC60,C120,NG125,
Ue:380-415V(Ph/N 220-240V)  NG160,NSX100, NSX160,NSX250

Upstream

Downstream
InMax () Teu (ka)
0PN a0 6 10 10 10 10 10 10
DPNN 6 10 2 2 p F] 20 )
[0 10 16 1% 16 16 16 1
ICEON a0 1 2 : 0 0 0 0
&3 1 20 : 25 25 25 25
1Co0H 0 1 2 " 0 0 0 0
&3 1 FS 2 = P 5 25
1Ce0L 25 25 3 30 ] 0 e—
a0 20 S i 30 30 3— [% 1 > ¢
&3 15 25 2 5 25 25 25
C120M 125 10 25 25 25 'E -] -] A+B YI% ﬂ 50 kA ISC—24kA
c12eH 125 15 2 2 = 25 = 25 _ =
NG1Z5H 125 2 — [% % E i :?%6':)”
NG125H 80 36 40 £0 70 100
NG125L 0] 50 70 100 150
NGIGE 1 o= = 5 0 £l £l £l IC = 15 kA)
nGien D 3% % £ =0 5
L AGIGH N 50 50 E] E4
Iulmm ) [dES D) 36 3 50 E] C 2 ) ﬁ
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jf Isc = 80 kA
NSX250L \ ;
220 A
IC=-150-kA) ¢ -
B
-
Isc = 40 kA
— Cascading
c=25k8) [ Upstream: NSX250
¢ X Downstream: iDPN,iC60, C120, NG125,

cson Isc = 24 kA NG160, NSX100, NSX160, NSX250
Ic=15ka) | |A+C=25kA .

Upstream NSX250
NSX250B | NSX250F NSX250N |NSX250H |NSX250S |NSX250L

Breaking capacity (kA (% 0 n 0
Downstream
In Max (A) lcu (kA) Reinforced breaking capacity (kA)
iDPN 40 6 10 10 10 10 10 10
iDPNN 16 10 20 20 20 20 20 20
40 10 16 16 16 16 16 16
iC60N C 40 10 20 25 30 30 30 30
63 10 20 25 25 25 25 25
iC60H 40 H5 25 30 30 30 30 N
63 15 25 25 25 25 25 25
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THE END
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