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Application

5?4 * inbattery storage systems

¢ in UPS systems
* in e-mobility
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Battery Protection Fuses

Battery storage fuse selection

Short circuit current
AC DC
A Short circuit current depending on battery model, type and

capacity, low compared to operating current
DC AC ~ Short circuit current has to be interrupted in <5 seconds

Required steep characteristics: protection with
Battery fuse link required!

Operating current
» Operating current depends on battery storage specification
» Battery operation: voltage of DC link circuit decreases to the

final discharge voltage
-|- Consider maximum current at final discharge voltage

for fuse link selection

10000

- 1000
: e
[e)) operation
- 100 l”
O h?' Cc
Q (7 o)
= [ /o’
o c. %
o, © o e,
= ¢ 10 O O
£ (]
o) = 9
] 7
— ——@
O 1 BATERY \
short-circuit gG
071 \ \
0,01
0,1 Is Ik 10 100
Current l/In
Short circuit point (I,) When choosing fuse switch disconnector
# Short circuit current depending on battery model and ~ Consider fuse link power dissipation!
type

A Manufacturer datasheets to include short circuit current P,(I;) < P,

according to IEC896
# Operating point has to be in adequate distance below  power dissipation of fuse link at maximal operating
o

the curve
L current (I.):
Short-circuit point has to be above the range of tolerance E _
Pd(IB)—(IB/In)2 X Pd(In)

of the curve

I;- maximal operating current
A A P,(I,)-power dissipation of fuse link at maximal operating
Operating point (t./1;) e
A maximum operating curent I, has to be calculated from P,(I,)-power dissipation of fuse link at nominal current
battery storage true power and final discharge voltage P - maximal permissible fuse link power dissipation
U.: I, = P/U. mounted in fuse switch disconnector

B
A~ t_is the back-up time of battery storage system
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Low power dissipation and fast characteristic in time range of 5s!

10%
| AT T LTI U TCAT L =7 == == #om for S0 S8 Fod 8 Lt Lk Lk 2k 2 2 s s e -ZU~OUYL
" ‘1\ ! \\‘ ! \\ \\ ! \\ Charge s e S d e En T Fni T iy -10~60°C
Fi==:csisiisies e Storage . ... =20~60°C
! \ T i \\ \\l‘\ ‘\ ax. Discharge Current 77°F(25°C) - -« -----------1000A(5s)
K ! 1/ amitm
ol ALY A rt Circuit Current -« -« +- - oooeeaee - -3300A
SRl Charge Methods: Constant Voltage Charge 77°F(250C)
\ L
] Y NEAVRIANA Cycle Use & i S S F Fr iR o EnaiEs 14.4-14.7V
5s e Ik Maximum charging current. . .............. 60A
\ AWAY .
\ AW N Temperature compensation- -- .- .. ........ -30mV/eC
. VAN
AVELY “\ N\ . \\“\ “\ “\ \
AVAWLNNY T
ANERVANY
N\ \ 1\
o AVAN \
AWAY
\
10 \
2 4 6 10% 4 10°

Prospective current (A) Ip/A ——
Time-current characteristics NHOOC and NHOO

Better protection of battery cells on overheating in case of short circuit comparable to
standard gG characteristic

Time-current characteristics

gG fuse
15s

—
I

tv/s

=10*

Pre-arcing time (s

te
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\ gG 160A/400Va.c.
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\\ . fuse
5s 9 0,6s
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6 Battery fuse - \\ \@
4 80V d.c./160A Y

6 10? 2 4

O

10° 2 4 6 10* 2
Prospective current (A) Io/A ——
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NH BATTERY fuse link 80V d.c.
Generalcharacteristics

Rated voltage 80V d.c., L/R=10ms
Breaking capacity 50kA d.c..

Standard [EC 60269-7
Application Battery protection

NH003, NH00: 004123001 PK0O
NH1C, NH1: 004123100 PK1

20 2 360 414

Fuse base

=
(4¥)
m
o
. 004110075 46
O 25 004110076 58 26 710 817
=
S ;?ﬂ 32 004110077 66 3 920 1.058 125 3/120
g- 40 004110078 94 42 1440 1656
0 50 004110079 11,1 5 2.820 3.243
%) 63 004110080 117 52 4.160 4784
80 004110081 104 47 4670 5371
p?c°1 100 004110082 11,1 5 9360 0764 173 3/90
125 004110083 134 6 14750 16.963
160 004110084 155 7 27.880 32,062
20 004110085 63 28 360 M4
25 004110086 73 33 710 817
32 004110087 9 4 920 1058
40 004110088 112 5 1440 1656
1 50 00411008 145 65 2.820 3.243
. 33 345
pic2 63 004110090 16,8 75 4,160 4784
80 004110091 114 51 4,670 5371
100 004110092 12 5.4 9360 10764
125 004110003 148 6,6 14750 16.963
160 004110094 17,6 79 27.880 32,062
1 200 004110095 266 1,9 41.990 48.289
. B0 34
pic3 250 00411009 31 13,9 81.000 93.150
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Green protect - gBat
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I/t characteristics for NH Battery fuses

NHO00C & NH00

40A
4 ‘ 20A 25A 32A  50A 63A 80A 100A 125A 160A “
T T T T

Yo
JOAR0TS

Time [s]
(o)} o o
‘ \‘\‘\H‘ ‘ \‘\‘\H‘ ‘ \‘\‘\H‘ ‘ \‘\‘H\

o
IBREEER

&
INEEEER

ETIsON

CURVES

NH1C& NH1

200A

4 ‘ ‘ZOA 25A 32A 40A 50A 63A 80A  100A 125A 160A  250A
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NH BATTERY fuse link 440V d.c.

Rated voltage 440V d.c., L/R=10ms patented

Breaking capacity 30KA d.c. e
0))) Patent

Standard IEC 60269 r)) Office

Application Battery protection

32 3 920

o
004110209 6,6 1.656 ®
40 004110219 9,4 42 1.440 2.592 -
00 50 004110218 11,1 5 2.820 5.076 PK0O 5 3 %
picT 63 004110217 1,7 52 4.160 7488 004123001 o
80 004110216 104 47 4.670 8.406 Q
100 004110215 1,1 5 9.360 16.848 %
20 004723103 6,3 28 360 648 Y
25 004723104 73 33 710 1.278
32 004723105 9 4 920 1.656
40 004723106 11,2 5 1.440 2.592
1C 50 004723107 145 6,5 2.820 5.076 PK1 s | o
pic2 63 004723108 16,8 7,5 4.160 7488 004123100
80 004723109 114 5,1 4.670 8.406
100 004723110 12 5,4 9.360 16.848
125 004723111 14,8 6,6 14.750 26.550
160 004723112 176 7,9 27.880 50.184




Dimensions
Picture 1
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Picture 2
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I/t characteristics for NH Battery fuses
NHO00
40A
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- ETIsON
B CURVES
i | | | | | | | | | | i O
Il Il Il Il Il L ﬂ
10! 2 4 6 102 2 4 6 103 2 4 6 104 2 4 6 105 ()
D
-
©
-~
o
—
&
NH1C ~
1
(o}
g ‘ 20A ‘ZSA 3‘2A 49A 50A ‘63A‘ . ‘SOA 'IOOAIZSf 160A : — — m
- ETIsON &K
= S
B CURVES
| | | [ | | [
10" 2 4 6 102 2 4 6 103 2 4 6 104 2 4 6 10°




i

Qbat

100A
F3
63A
X1

o

==

- .

=

Gn S
[}
110VDC Aku

baterija_ _

e o e e e e e e e e e =

i
t
-
!
|
|
|
|
|
|
i

e B E—
= |
] |
g I
K]
: | £¢
= =
s.m. o £

1
TR
Application

- | i 1
—
B Y
A R,
o6k
F2 [‘]
100A [l]

N
i _m_m 1egb - 109101d USAIN
- g

80



ENERGY
STORAGE

l_

® 1
NH BATTERY fuse link 550V d.c.

o
- T
= )

Rated voltage 550V d.c. (L/R=10ms)
Breaking capacity 30kA d.c.

Standard IEC 60269

Application Battery protection

| o el TN SUSEEENEEY
1 Ll TERRERY SRES Wy,

Patented
technology

9

by
European
Patent
Office

€T samix
250A

S 6. max J0KA due.
LH=toms  IECE0269
123288

. CE

40

63
80
100
125
160
200
224
250
125
160
200
224
250
315
350
400
250
315
350
3 400
425
500
630

004723259
004723260
004723261
004723262
004723263
004723264
004723265
004723266
004723267
004723268
004724260
004724261
004724262
004724263
004724264
004724265
004724266
004724267
004725260
004725261
004725262
004725263
004725264
004725265
004725266

004723279
004723280
004723281
004723282
004723283
004723284
004723285
004723286
004723287
004723288
004724280
004724281
004724282
004724283
004724284
004724285
004724286
004724287
004725280
004725281
004725282
004725283
004725284
004725285
004725286

004723269
004723270
004723271
004723272
004723273
004723274
004723275
004723276
004723277
004723278
004724270
004724271
004724272
004724273
004724274
004724275
004724276
004724277
004725270
004725271
004725272
004725273
004725274
004725275
004725276

67
76
3
57
67
76
84
110
160

2,7
3,1

54
6,7

1,7
14,4
16,6
19,3

1,7
14,4
16,6
19,3
26,6
30
34,2
19,3
26,6
30
34,2
37,8
49,5
72

250

449

700
1.200
1.650
2.200
4.300
8.500
10.000
15.000
2.200
4.300
8.500
10.000
15.000
20.000
28.000
32.000
15.000
20.000
28.000
32.000
40.000
44.000
80.000

833
1.495
2.331
3.996
5.495
7.326
14.319
28.305
33.300
50.000
10.296
20.124
39.780
46.800
70.200
93.600
131.040
150.000
65.550
87.400
122.360
139.840
174.800
192.280
350.000

QO
-
o
o
5
PK1DC o
ooq1205 0 3 o
—t
o
(@)
-
o)
o
Q
-
PK2DC
ooqi0s 00 3/
PK3DC
ooq1203 0 3/
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NH BATTERY fuse link 700V d.c.

Rated voltage 700V d.c. (L/R=10ms) —

Breaking capacity 30kA d.c. e 5'11 Vi
D 2508

Standard IEC60269 Office R L

Application Battery protection ~ (€

40 004723289 004723309 004723299 6 27 250 1.000
- 50 004723290 004723310 004723300 7 3,1 449 1.796
s 63 004723291 004723311 004723301 9 4 700 2.800
?’ 80 004723292 004723312 004723302 12 5,4 1.200 4.800
O 100 004723293 004723313 004723303 15 6,7 1.650 6.600 PK1DC
Q 1 40  3/24
8 125 004723294 004723314 004723304 20 9 2.200 8.800 004122025
o 160 004723295 004723315 004723305 26 1,7 4300  17.200
5 200 004723296 004723316 004723306 32 14,4 8500  34.000
o 224 004723297 004723317 004723307 37 16,6 10.000  40.000
O 250 004723298 004723318 004723308 43 193 15000  60.000
125 004724290 004724310 004724300 20 9 2200 11.682
160 004724291 004724311 004724301 26 1,7 4300  22.833
200 004724292 004724312 004724302 32 14,4 8500  45.135
224 004724293 004724313 004724303 37 16,6 10.000  53.100 PK2DC
2 660  3/24
250 004724294 004724314 004724304 43 193 15000  79.650 004122024
315 004724295 004724315 004724305 57 26,6 20.000  106.200
350 004724296 004724316 004724306 67 30 28000  148.680
400 004724297 004724317 004724307 76 34,2 32.000  170.000
250 004725290 004725304 004725297 43 19,3 15000  75.000
315 004725291 004725305 004725298 57 26,6 20.000  100.000
350 004725292 004725306 004725299 67 30 28.000  140.000
3 400 004725293 004725307 004725300 76 34,2 32.000  160.000 002'1(;%23 870  3/24
425 004725294 004725308 004725301 84 37,8 40.000  200.000
500 004725295 004725309 004725302 110 49,5 44000  220.000
630 004725296 004725310 004725303 160 72 80.000  400.000
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NH BATTERY fuse link 800V d.c.

Rated voltage 800V d.c. (L/R=10ms) —

technology
Breaking capacity 30kA d.c. E

uropean
Standard IEC 60269 Q)zﬁaz:'
Application Battery protection
NH1: 004122025 PK1DC -

Fuse base NH2: 004122024 PK2DC

NH3L: 004132023 PK3L 1500V

O
9
D
D
5
S
40 004723320 004723330 004723340 6 27 250 1750 ]
50 004723321 004723331 004723341 7 31 449 3143 g
63 004723322 004723332 004723342 9 4 700 4900 a
80 004723323 004723333 004723343 12 5.4 1.200 8.400 oo
1 20 324 D
100 004723324 004723334 004723344 15 67 1,650 11550
125 004723325 (004723335 004723345 20 9 2.200 15.400
160 004723326 004723336 004723346 26 17 4300 30.100
200 004723327 (004723337 004723347 32 144 8.500 60.000
125 004724320 (004724330 004724340 20 9 2.200 13.046
160 004724321 (004724331 004724341 26 17 4300 25.499
200 004724322 (004724332 004724342 32 144 8.500 50.405
, D4 0T MR 0T 37 166 10000 s30
250 004724324 (004724334 00472344 43 193 15000  88.950
315 004724325 004724335 004724345 57 266 20000 118600
350 004724326 (004724336 004724346 67 30 28000 166.040
400 004724327 004724337 (004724347 76 342 32000 190000
3L 500 004110350 - - 112 50 150000 300000 1970 1/10

*Pic4
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Dimensions
pic. 1 A
c l 9,7
[
e i ©
{ ) He V| @
pic. 2 ' F

v ( ) J | ® )

5 v

1 NE 7’ I &) &)

) 1 L]

. ]

Q ‘
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o :

o

o

c See A B C D E F 6 H kK L M M

o)

) 1 135 3 65 40 24 46 62 12 6 205 25 137

S

G) 2 0 73 65 48 30 sS4 71 136 273 25 162
3 150 73 65 60 37 64 8 14 6 356 25 17

pic. 3 7 t 7@ ‘

Size A B E F G H J
140 72 24 46 51 12 1
140 72 30 54 59 13 1
140 72 37 64 70 14 1

S o o =X
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I/t characteristics for NH Battery fuses sizes 1, 2, 3

NH1 550V, 700V

40A
4 32A  50A 63A 80A 100A
T T T

o o o o
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NH1 800V

o o o
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o
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1 ETIsON

2 CURVES

40A 50A  63A 80A 100A 125A 160A 200A
T (R T T
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NH3 550V, 700V
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I/t characteristics for NH Battery fuses size 3L

NH3L 800V
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STORAGE.
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NH3-630A NH3 -500A

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600
Time (s)

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000 5100 5200
Time (s)
NH2-315A NH1-200A H2-315A NH1-160 A
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NH Battery fuse link 1000V d.c.

Rated voltage 1000V d.c. (L/R=1ms) tecm.',ymogy
Breaking capacity 30kA d.c. _0)) E‘a‘t';‘rl;‘:‘a"
Standard IEC 60269 Office
Application Fuse link for battery protection.

1 200 004110760 / / / 27 1 4.400 29.000 500 3/24

3 200 004110761 004110769 004110774 004110755 26 1 4.400 29.000 650 1/16
250 004110762 004110770 004110775 004110756 36 15 6.000 38.000 (Gtype2/32)
160 004110763 / / / 38 15 5.000 10.000
200 004110764 / / / 45 18 10.000 20.000
250 004110765 / / / 44 18 20.000 40.000 3/15

3 1200
315 004110766 004110771 004110776 004110757 54 24 40.000 80.000 (Gtype 2/9)
350 004110767 004110772 004110777 004110758 55 25 45.000 90.000
400 004110768 004110773 004110778 004110759 58 24 46.000 138.000

Pic.1 9.8

-
4V}
[a's]
(®)]
o
O
()
)
(©)
| S
o
c
()
O]
o
O

Standard indicator

Size A B ¢ D E F L N
B s o o s 51 o 0 74 ‘
ETI sitiny
% #8 6 e 71 N0 T4 £
.
B 0 % e BB &0 T
350A
1000V dc.  30kA
LR=1ms IECS0269
RD_DLS
Mada in ;uEr!-(u SE. g
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NH XL Battery fuse link 1500V d.c.

Patented

Rated voltage 1500V d.c. (L/R=3ms) technology
European

Rated current 50 - 630A @ Patent

Breaking capacity 100kA d.c.

Standard [EC60269

Application For battery protection. Applied in fuse base PK XL 1500V.

50 7

-
%) 004110698 004110782 004110788 18 1.100 6.500
- 63 004110699 004110783 004110789 22 8,5 2.500 13.000
3 80 004110700 004110784 004110790 21 9 4.500 32.500
S ot 100 004110701 = 004110785 004110791 29 n 7.500 54.000 S
|
g" 125 004110702 004110786 004110792 36 13 9.000 65.000
g 160 004110703 = 004110787 004110793 46 17 13.000 104.000 - |
@) 50 004110650 004110657 004110664 14 6 1.000 8.000 1500V
63 004110651 004110658 004110665 14 6,2 2.000 13.000
80 004110652 004110659 004110666 16 7 6.000 32.000
1IXL 100 004110653 ' 004110660 004110667 19 83 12.500 56.000 950  1/15

125 004110654 004110661 004110668 22 97 19.000 80.000
160 004110655 004110662 004110669 30 13,2 24.000 104.000
200 004110656 004110663 004110670 32,5 13,7 27.500 160.000
200 004110671 004110673 004110675 36 15,9 50.000 165.000 PKIXL
2L 1350  1/9
250 004110672 004110674 004110676 44 19,3 90.000 286.000 1500V
315 004110677 004110682 004110687 57 22 60.000 350.000
350 004110678 004110683 004110688 61 3,7 70.000 400.000
400 004110679 004110684 004110689 67 26,8 80.000 550.000 PK3L
3L 1970  1/9
450 004110680 004110685 004110690 75 29 120.000 700.000 1500V
500 004110681 004110686 004110691 79 443 150.000 850.000

630 004110779 004110780 004110781 102 40 280.000 1.600.000
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I/t characteristics for NH XL Battery fuses

NHOTXL

ETIsON

CURVES

I
T
‘ 50A  60A

Yo
JoAf0Te

80A 100A 125A  160A

2 4

NH1XL

Current [A]
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‘ 50A 63A 80A

100A  125A 160A 200A
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Current [A]
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Current calculation: Itpr = Inx TDF
Tamb — Ambient Temperature

TDF — Temperature Derating Factor
Ix — Nominal Current of Fuse-link

lror— Nominal Current Including Temperature Derating Factor

NH2XL, NH3L
= T { 350A 450A 630A | —T ——
i ‘ ‘ ‘ ‘ 200A 250A 315A 400A 500A ‘ 7:
! ! Lo ! \ | N\ \ e
1 2 4 6 102 2 4 6 103 2 4 6 104 2 4 6 10
Current [A]
Ambient air temperature of fuse-link
1,3
1,2
= 11 ~ @@ Operating temperature
i3] \\\\
o1  _ —_— —
oo S Ambient air temperature
.*E 0,9
8 @ |/t characteristic reference air
0,8 temperature
0,7 Temperature derating
0,6
-60 -40 -20 0 20 40 60 80 100
Ambient temperature [°C]
Legend:
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Parallel connection of fuse-links to
increase the rated current

Rules for parallel connection of fuse-links:

X X X

X X X X X X X X

The fuse-links have to be the same type, size, and rating.

The combination of parallel fuses must be selected by the manufacturer.

The current rating of parallel-connected fuse-links is lower than the sum of the single fuse-links
(n x In & In parallel)'

The current distribution on all parallel fuse-links must be the same.

Parallel fuse-links must be connected as prescribed by the manufacturer.

The incoming and outgoing connection must have prescribed cross-section.

The values of power dissipation are equal to the sum of values of power dissipation of a single fuse link.
The pre-arcing Joule integral is approximately equal to n? x I’t
Breaking capacity is not larger than I1 of a single fuse-link.
The cut-off current is approximately equal n x I_ [single fuse-link]*
The temperature rise of each parallel fuse-links is higher than the temperature rise of single fuse-link.

[single fuse-link]*
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Type Code No.
NH 550V

NH 700V

NH 800V

NH 1000V

NH 1100V

NH 1500V

On request






