[lDEc

Think Automation and beyond...

Circuit Protectors

IDEC CORPORATION



Circuit Protector Selection Guide

Model NC1V NH1S NH1Y NH1L (w/indicator) NH1V
)
LT
Shape —
2
Retractable Actua-
tor Lever Rocker Rocker Lever
Tripping Method Hydraulic-magnetic tripping
1to 3 poles
No. of Poles 1to 3 poles (Dual-coil: 1,2 poles 1,2 poles 1to 3 poles
1-pole, 2-pole)
| | Series Trip/Current Trip Yes Yes Yes Yes Yes
git::rgi? Relay Trip/Voltage Trip Yes Yes Yes Yes Yes
Dual-coil - Yes - - -
250V AC, 50/60 Hz
Rated Voltage 6 ?5;;’5152’1‘33\0 250V AC 50/60 Hz, 65V DC
) only)
Rating ["Rated Current (Current Trip) 0.1Ato 30A Current trip: 0.5A to 30A Dual-coil: 2A to 15A
Trip Voltage (Voltage Trip) 24 to 48V DC 100V AC, 24V DC (Dual-coil: 24V DC, 100V AC)
. 250V AC/2500A ’
Rated Interrupting Current | .%o "D ms00a | 250V AC/65V DC 1000A (UL/CSA rating), 220V AC 50/60Hz 1000A (<®>)
Time Delay Curves 3 types 2 types for DC, 3 types for AC
Auxiliary Contacts/Alarm Contacts Yes With With au:(allcl;:ry con- With au;(anéz:ry con- With
Inertia Delay Yes With With With With
Mounting Style Screw mounting, Panel cut-out Panel cut-out (Snap-on mounting) DIN rail mounting,
9 Sl DIN35mm Rail (Screw mounting) P 9 Surface mounting
Dimensions (H x W x D mm, 1-pole) 78.8 x 17.5 x 72.6 42 x 16 x 45 55 x 22 x 60 58.7 x 16 x 56
Gt UL, CSA, TUV, CE, UL, c-UL, VDE, UL, c-UL, VDE, CE, UL, ¢-UL, VDE, CE, UL, c-UL, VDE, CE,
2.® <&@ . @ @ @ &, @
Page 5 16 16 16 16

Note: See the following pages for further information about the certified products.

Model NRLT NRLY NRLY (w/indicator) NRLR NRLR (w/indicator)
Shape ' '
(LED/Neon) (LED/Neon)
Lever Rocker Rocker Rocker Rocker
Tripping Method Hydraulic-magnetic tripping
No. of Poles 1, 2 poles (1-lever) | 1,2 poles (1-rocker) | 1, 2 poles (1-rocker) | 1, 2 poles (1-rocker) 1, 2 poles (1-rocker)
| | Series Trip/Current Trip Yes Yes Yes Yes Yes
gitrirgi? Relay Trip/Voltage Trip Yes Yes Yes Yes Yes
Switch Type Yes Yes Yes Yes Yes
Rated Voltage 250V AC 50/60Hz, 50V DC
Rated Current (Current Trip) | 0.5A to 20A Current trip: For 0.5A to 20A
Rating i Voltage (Voltage Trip) | 100V AC, 24V DC
Rated Interrupting Current | 250V AC/750A (UL rating: 1000A), 50V DC/500A (UL rating: 1000A)
Time Delay Curves 3 types for DC, 3 types for AC
. With auxiliary With auxiliary With auxiliary With auxiliary With auxiliary
Auxiliary Contacts/Alarm Gontacts contact contact contact contact contact
Inertia Delay With With With With With
Mounting Stvle Panel cut-out Panel cut-out Panel cut-out Panel cut-out Panel cut-out
g sty (Ring mounting) (Snap-on mounting) | (Snap-on mounting) | (Screw mounting) (Screw mounting)
Dimensions (H x W x D mm, 1-pole) 36.6 x 16.8 x 42 50.8 x 22 x 46 50.8 x 22 x 46 44 % 16.8 x 46 44 x 16.8 x 46
Certification UL, CSA, VDE,CE, UL, CSA, VDE,CE, UL, CSA, VDE,CE, UL, CSA, VDE, CE, UL, CSA, VDE, CE,
Page 40 40 40 40 40

Note: See the following pages for further information about the certified products.

* Protectors indicated with () are for the relay trip type.
Also, the series trip and relay trip types of NRL series are excluded from @
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Circuit Protector Selection Guide

NRAS NRAN NRAR NRAR (w/indicator)

(LED) (Neon Lamp)
Lever Lever Rocker Rocker

Hydraulic-magnetic tripping

1 to 3 poles 1to 3 poles 1 pole 1 pole
Yes Yes Yes Yes
Yes Yes - -

250V AC 50/60 Hz, 65V DC

0.3A to 30A

24V DC

250V AC/65V DC, 1000A

2 types for DC, 3 types for AC

With With With With

With With With With
Panel cut-out (Screw mounting, snap-on mounting), Panel cut-out (Screw mounting),
Surface mounting (Plug-in base), DIN rail mounting (Width: 35 mm) Panel cut-out (Snap-on mounting)
50.7 x 19.1 x 54.5 50.7 x 19.1 x 50.5 52 x 19 x 65.5 52 x 19 x 65.5
UL, c-UL, VDE, CE UL, c-UL, VDE, CE UL, c-UL, VDE, CE

) ) , CE, ) ) , CE, ) ) , CE, UL, c-UL, VDE, CE, (@
& &, &, ®
28 28 28 28
NRLK NRLP NRBM

Large Rocker Lever Lever
Hydraulic-magnetic tripping
1, 2 poles (1-rocker) 1 pole 1 to 3 poles
Yes Yes Yes
Yes - -
Yes - -
250V AC 50/60Hz, 50V DC 250V AC, 50/60Hz, 65V DC

Current trip:
For 0.5A to 20A 0.5A to 20A 1A to 50A

100V AC, 24V DC 100V AC, 24V DC -

250V AC/750A (UL rating: 1000A),

50V DC/500A (UL rating: 1000A) 250V AG/85Y DC 1000A

3 types for DC, 3 types for AC 2 types for DG,

3 types for AC
With auxiliary contact With auxiliary contact With
With With With
Panel cut-out Panel cut-out
(Screw mounting) PC board (Screw mounting)
44 x 16.8 x 44 36.6 x 16.8 x 46 63 x 19.1 x 63.5
UL, CSA, VDE, CE, UL CSA. VDE.CE UL, c-UL, VDE, CE,
40 40 52
Note: UL and CSA ratings may differ. See the following pages for details. (Continued on the next page)
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Circuit Protector Selection Guide

Series

NRF1 NRF2

NRPS NRPF

Shape

[ y
\,. 4

With manual OFF mechanism
G

Slim Flat

Rating

Rated Current

Tripping method Thermal tripping
No. of Poles 1 pole 1 pole (SPST-NC, SPDT)
Internal Circuit (Current Trip) Series Trip Series trip
Maximum Circuit Voltage 32V DC, 250V AC 32V DC, 250V AC
300, 500mA

1,2,3,5, 8,10, 15A

1,1.6,2,3.15,4, 5, 6A

Rated Interrupting Current

300 mA to 5A: Rated current x 6 (resistive load)

1A to 4A: Rated current x 10 (resistive load)

10, 15A: Rated current x 10 (resistive load) 5A, 6A: 250V AC/40A, 32V DC/40A (resistive load)
Tiarsfin T No trip at the rated current No trip at the rated current
pping Within 1 hour at 135% the rated current Within 2 min at 175% the rated current
Reset Time 1 min minimum (at 135% the rated current) (*1) 1 min minimum (at 200% the rated current) (*1)

Time Delay Curves

1 type

1 type

Auxiliary Contacts

With

Mounting Style

Panel cut-out (Snap-on mounting)

PC board mounting

Certification

UL, CSA

Page

UL, CSA, TOV (*2), ‘ UL,
56

59

*1: Reset time is the value at the reference ambient temperature of 25°C.

#2: TUV certification: for 8A, 10A and 15A only.

Common Description of Circuit Protectors

Internal Circuit Overview and Application Examples

Series Trip

Series Trip with Auxiliary Contacts

Series Trip with Alarm Contacts

Dual-coil

This is the most common circuit
protector, providing excellent
overload and short circuit pro-
tection. It can also be used as
ON/OFF switch, except NRF and
NRP series.

As the auxiliary contact opera-
tion is interlocked with the
ON/OFF of the main contactor,
circuit protector operation can
be monitored by a lamp. The
auxiliary contact can also be
used to control auxiliary circuits.

Relay Trip/Voltage Trip

The internal structure is identical
to the current tripping protec-
tor, but the protective element
has no time-delay function and
the load circuit is cut off by the
instantaneous tripping of the
protector. Suitable for purposes,
such as cutting off the power
supply by using the alarm signal
of the secondary circuit of the
transformer.

oo
74\/77

¢ Applications by Time Delay Curve

The alarm contact is electrically
independent of the ON/OFF of the main
contactor, but actuates when the pro-
tective element operates. Therefore, the
alarm contact can be used with a lamp
or buzzer to indicate trip operation and
control alarm circuits. After the alarm
contact has tripped, turn the lever ON

to set the alarm contact.
oo\
s

The dual coil circuit protector is provided with
both a series trip (current trip) and relay trip
(voltage trip). In the following example circuit,
Coil A (current coil) performs overload and
short circuit protection, while Coil B (voltage
coil) serves to shut down the circuit when the
alarm contact detects an abnormal condition.

T‘O\O_/\/ Coil A
Dashed lines show

.\, CdilB
1
(the connection when) L0 O— Applying time of

Power A

the voltage is the tripping voltage:
same as that for the | |~——Power B Within 1 sec.
load circuit.

Time Delay Curves

Applications

Curve AD The most common curves used for circuit breakers.

Curve AA

Curve MD Suited for motor loads that draw high inrush currents lasting for a rather long period
Curve MA of time.

With inertia delay
(Inertia delay mechanism)

Suited for transformer and lamp loads that draw steep inrush currents.

Selection Guide

Select an appropriate circuit protector with a required delay curve and rated current in consideration of

the characteristics of the circuit or equipment to be protected.

* When starting an inductive load, the inrush current reaches up to over ten times the rated current.
Select the rated current to prevent tripping at starting current.

Example

Solenoid rating

Rated current: 0.7A

Inrush current: 3A max.
Inrush time:  Approx.0.1 sec

Current (%)

q
5
£
'
£
[ Tripping Area
Solenoid load
0.1 starting current
Type NC1V Curve A \
T T
1A 3A 10A
(100%) (300%) (1000%)

For solenoid protection such as the above example, NC1V circuit protector for the rated current 1A

is suited.

e For semiconductor element, the joint-use of short delay fuse for semiconductor protection is more

effective.
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NC1V Circuit Protectors

IDEC’s original spring-up, fingersafe terminals enhance reliability and safety.

e Integrated electric shock protection structure (IP20).
¢ Auxiliary/alarm contact terminals and voltage coil terminals on :
the relay trip types are equipped with terminal covers. o
» Spring-up, fingersafe terminals reduce wiring time. ﬁ c_ ’ L. 0 L 0 L 0 L 0
* Ring terminals can be installed. Captive terminal screws. pouis hoae l*!
e Available with inertial delay vt hat
o

LT
BC1V 11 HETD
¢ Available with auxiliary or alarm contacts
» Rated short-circuit capacity: 2500A
« Slim, space-saving housing
1-pole: 17.5mm wide
2-pole: 35.0mm wide
3-pole: 52.5mm wide
 Retractable actuator
e The trip-free mechanism maintains the circuit open even
when the operator is turned on after tripping.

Certification Organization /
File No.

UL recognized
File No. E68029

Applicable Standards

Mark
uL1077 m

CSA C22.2 No. 235 @@A CSA file No. LR83454
EN60934 A4 TUV SUb
c € European Commission's
EN60947-2 EU Low Voltage Directive
CCC No.
GB17701 2008010307265840

Electrical Applicance
and Material Safety Law
Technical Standard

Series Trip @ JET
Relay Trip

Note: TUV, CE, and CCC marks are applicable for series trip type only.

Specifications
Operator Style

Retractable actuator

Internal Circuit Series trip (current trip), Relay trip (voltage trip)

Protection Method Hydraulic magnetic tripping system, Magnetic tripping system (voltage trip)
No. of Poles 1-pole 2-pole 3-pole

Rated Voltage (AC/DC) (Note 1)

250V AC 50/60Hz, 65V DC

250V AC 50/60Hz, 125V DC

250V AC, 50/60Hz

Rated Short-circuit Capacity

250V AC, 2500A
65V DC, 2500A

250V AC, 2500A
125V DC, 2500A

250V AC, 2500A

(Note 3) Trip Voltage

(Sgtz'rer: nTt”Tpri o) Rated Current 0.1A, 0.3A, 0.5A, 1A, 2A, 3A, 5A, 7A, 10A, 15A, 20A, 25A, 30A
. . Time delay curve curve M (slow), curve A (medium), S (instantaneous)
Trip Characteristics (Note 2) Curves M and A are avilable with inertial delay.
Relay Trip Rated Current 30A
(Voltage Trip) 24 to 48V DC (at 25°C)

Voltage application duration 10 sec maximum, tripping time 0.1 sec maximum (at rated voltage)

Auxiliary Contact/ Contact Rating

125V AC 3A (resistive load), 30V DC 2A (resistive load)

Alarm Contact Minimum Applicable Load

24V DC 1maA (resistive load, reference value)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

2000V AC, 1 minute (between terminals when main contacts are open, between live parts of
different poles, between live and dead parts)
600V AC (between terminals when auxiliary circuits are open)

Vibration Resistance
(with rated current applied)

Damage limits: 147 m/s2 (10 to 55 Hz) (1-pole, 2-pole), 78 m/s? (3-pole)
Operating extremes: 98 m/s2 (1-pole, 2-pole), 78 m/s? (3-pole)

Shock Resistance
(S time delay curve: 80% rated current,
A, M time delay curve: 100% rated current)

Damage limits: 490 m/s? (1-pole, 2-pole), 297 m/s? (3-pole)
Operating extremes: 196 m/s?

Electrical Life

10,000 cyles minimum (at rated curent), 10 operations per minute

Reference Temperature

40°C

Operating Tempperature

-10 to +60°C (no freezing)
Rated current is based on an ambient temperature of 40°C. When the operating temperature
exceeds 40°C, derate the rated current by using the factors shown below.

Storage Temperature

—40 to +60°C (no freezing)

Operating Humidity

45 to 85% RH (no condensation)

Storage Humidity

45 to 85% RH (no condensation)

Main Circuit Terminal

Spring-up, fingersafe terminal: M4 screw (up to 20A), M5 screw (25A and 30A)

Terminal Style

Auxiliary/Alarm Contacts, Voltage Coil Terminal

M3.5 screw

Weight (approx.)

1-pole: 90g, 2-pole: 170g, 3-pole: 260g

Note 1: 3-pole type is for AC voltage only.

Note 2: For S (instantaneous) tripping curve, humming sound may be caused when used in an AC sinusoidal-wave current circuit around 80% of

Operating Temp. Derating Factor

the rated current, however, the performance of the circuit protector will not be affected. SOZC 0.9
To avoid unnecessary tripping, do not use in circuits where inrush currents may be present. 55°C 0.8
Note 3: Relay trip (voltage trip) type is not equipped with an overcurrent trip function. 60°C 0.7

« Do not use the NC1V circuit protectors in environments where they are exposed to extreme temperature, humidity, dust, corrosive gases,
vibration, shock, or in a circuit where inrush current may be present, otherwise unnecessary operations and damage may occur.
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NC1V Circuit Protectors

Part No. Development

[1]Model
NC1V: Flap actuator type
DIN rail and panel mounting

No. of Poles

NC1V -
~

1: 1-pole
2: 2-pole
3: 3-pole

Internal Circuit

1: Series trip (current trip)
5: Relay trip (voltage trip)

Auxiliary/Alarm Contacts
00: None
11: With one auxiliary contact
12: With two auxiliary contacts
13: With three auxiliary contacts
21: With one alarm contact
31: With one auxiliary contact and one alarm contact
32: With two auxiliary contacts and one alarm contact

- 30A A DC24V

L [8]Voltage Trip Coil Voltage

DC24V: 24-48V DC

* Specified for relay trip only.

Time Delay Curve
M: Slow

A: Medium

S: Instantaneous
* For both AC/DC.

* Specified for series trip only.
[6] Rated Current
0.1A, 0.3A, 0.5A, 1A, 2A, 3A,
5A, 7A, 10A 15A, 20A, 25A, 30A
* Specified for series trip only.

Inertial Delay
Blank: Without
F: With

* Inertial delay is for AC voltage only.
* Available with medium and slow types
(not applicable with relay trip).

Specity rated current, time delay curve, or voltage trip coil voltage in place of [6][7][8] in the Part No.

Internal No. of | Inertial Auxiliary Contact Part No. Gedo
Circuit | Poles | Delay Alarm Contact [6] Rated Current|[7] Time Delay Curve|[8] Voltage Trip Coil Voltage
—_ NC1V-1100-[6][7]
- One Auxiliary Contact NC1V-1111-[6][7]
1-pole One Alarm Contact NC1V-1121-[6][7]
— NC1V-1100F-[6][7]
With | One Auxiliary Contact NC1V-1111F-[g]
One Alarm Contact NC1V-1121F-[g]
—_ NC1V-2100-[6][7]
One Auxiliary Contact NC1V-2111-[6]
— | Two Auxiliary Contacts NC1V-2112-[g]
One Alarm Contact NC1V-2121-[g]
rooe || Gne Aot o | norv-zrst o
—_ NC1V-2100F-[6][7] 01A
One Auxiliary Contact NC1V-2111F-[g] 0.3A
With | Two Auxiliary Contacts NC1V-2112F-[g] O&A
One Alarm Contact NC1V-2121F-[6][7 2A
Szeéiﬁrsr(;l'nrtip One Auxiliary Contact and NC1V-2131 F-g gﬁ X((ﬂgévitm) —
Trip) One Alarm Contact 7A S (instantaneous)
— NC1V-3100-[6] 10A
One Auxiliary Contact NC1V-3111-[g] ;gﬁ
Two Auxiliary Contacts NC1V-3112-[g] ggﬁ
__ | Three Auxiliary Contacts NC1V-3113-[¢]
One Alarm Contact NC1V-3121-[g]
One Aiegy Contactand | o1v-o131-(s) 7
R b7 e N
— NC1V-3100F-[6]
One Auxiliary Contact NC1V-3111F-[g]
Two Auxiliary Contacts NC1V-3112F-[6]
With Three Auxiliary Contacts NC1V-3113F-[g]
One Alarm Contact NC1V-3121F-[g]
She Atz Contactand | Ncv-a131F-5]7
s ooy Sortacts, | Nowv-o1azF-G57
Relay Trip 1-pole NC1V-1500-(8]
(Voltage | 2-pole | — — NC1V-2500-(8] — — 24V DC
Trip) 3-pole NC1V-3500-(g]

Note: Inertial delay is for AC circuit. Also, time delay curve of S (instantaneous) is not available with inertial delay.
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NC1V Circuit Protectors

Internal Circuit

1-pole
NC1V-1100 NC1V-1111 NC1V-1121 NC1V-1500
(Without auxiliary/alarm contacts) (With auxiliary contact) (With alarm contact) (Relay Trip)
LINE LINE One auxiliary contact. LINE One alarm contact.
l—c A
i \—@ B
i c
— — ﬂ — ﬂ
o o Cc % N o C N N D
LOAD LOAD oc LOAD oc
2-pole
NC1V-2100 NC1V-2111 NC1V-2121 NC1V-2500
(Without auxiliary/alarm contacts) (With auxiliary contact) (With alarm contact) (Relay Trip)
One auxiliary contact. One alarm contact.
Also available with two Also available with one
LINE LINE LINE LINE ayxiliary contacts. LINE LINE auxiliary contact and
o o 13 I one alarm contact. Ao oA
i B @j \—@ B
i c c
l | l | | | F[ - Ej EE
e) e) o o i_:l o o ﬂ D D
LOAD LOAD LOAD LoAD o ¢ LOAD Loap ¢ NN

Note: Those with two auxiliary contacts and with one auxiliary contact and one alarm contact have been applied for UL and CCC.

3-pole
NC1V-3100 NC1V-3111 NC1V-3121 NC1V-3500
(Without auxiliary/alarm contacts) (With auxiliary contact) (With alarm contact) (Relay Trip)
One auxiliary contact. Also available One alarm contact. Also available with one
with two or three auxiliary contacts. auxiliary and one alarm contacts, and two
auxiliary and one alarm contacts.
LINE LINE LINE LINE LINE LINE LINE LINE LINE
o o o

A U I e A T N YT L

N | e s oS AR AN R I
m mDOI—‘ ll LDII \—]OD

o o o o o o P o 0 © ¢ NN
LOAD LOAD LOAD LOAD LOAD LOAD oc LOAD LOAD LOAD o ¢

Note: Those with two or three auxiliary contacts, with one auxiliary contact and one alarm contact, and with two auxiliary contacts and one alarm con-
tacts have been applied for UL and CCC.

Overcurrent-Time Delay Characteristics (sec at 40°C) [vertical mounting]

Percent of Rated Current
100% 125% 150% 175% 200% 400% 600% 800% 1000%

x0.005 0.003 0.0027 0.002 0.002 0.002 0.002
to 0.1 to 0.06 to 0.05 t00.03 | t00.028 | t00.025 | to 0.022

0.0055 0.004 0.004

ltem Time Delay Curve

S (instantaneous) | NO TRIP —

AC (50/60 Hz)/DC | A (medium) NO TRIP | #2510 240 | 16 to 140 — 6 to 32 0.4to4 015 008 10 0.65
0.006 0.004 0.004
M (slow) NO TRIP | #60 to 600 | 30 to 200 — 9to60 | 0.4to0 10 to 45 018 t00.8
With Inertial Delay 0.09 0.02 0.01
A (medium) NO TRIP | 25to 240 — — 6 to 32 0.8t06 t03.5 t01.8 0 1.0
AC (80/60 Hz) With | | Del 0.06 0.02 0.01
ith Inertial Delay . . .
M (slow) NO TRIP | 60 to 600 — — 10to 60 | 0.8to 10 to 45 to 3 t01.75

* MAY TRIP on DC
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NC1V Circuit Protectors

Time Delay Curves at 40°C

1000 ‘ 1000 ‘
J‘ i-—7DC (Note) (Cu;:\’{e A) ;-ffDC (Note) Curve M
medium
slow,
100 = AC 100 IN——AC (slow)
‘ i
; i
|
10 o 10
(&} [0}
[0} n
@ c
£ 4 Eé o 1 —
o 1S
£ =
'_
01 0.1 :
\\
0.01 0.01
100| 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000
125 125
Current (percent load of the rated current) Current (percent load of the rated current)
1000 ‘ ) )
: } Curve S Note: The entire shaded area applies to AC.
}«*DC (Note) (instantaneous) For DC, the shaded area on the right of the dashed line applies.
100
|
1
10 ‘
8 T
0 |
£ I
o 1
£ :
|_
AC
0.1
\\
f S ——
\
0.01 ‘
N—
100| 200 300 400 500 600 700 800 900 1000
125
Current (percent load of the rated current)
1000 1000
i Curve A i Curve M
(medium) 0 (slow)
With Inertia Delay With Inertia Delay
100 100
i
10 10 \g
Q &)
[0}
] = ]
£ 1 c 1
o )
£ £
= [
0.1 0.1 =
0.01 0.01
100| 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 900 1000
125 125
Current (percent load of the rated current) Current (percent load of the rated current)
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NC1V Circuit Protectors

Time Delay Curve and Ambient
Temperature

NC1V circuit protectors employ an electromagnetic trip-
ping system, where the rated current (trip current) is not
affected by ambient temperatures. But the time delay may
vary with the oil viscosity in the oil dash pot. Lower oil
viscosity at higher temperatures results in a shorter delay,
whereas at lower temperatures the delay will be longer.

Temperature Correction Curve

The time delay curves on the preceding page are measured
at 40°C. With reference to the following curves, time delays
can be corrected according to ambient temperature.

600
500

400

300

200

100
80

Change of Time Delay (%)

60

40

20 -10 O 10 20 30 40 50 60 70
Ambient Temperature (°C)
The time delay is based on an ambient temperature of
40°C. Time delays at other temperatures are corrected
according to the temperature correction curve. The time
delay of the instantaneous time delay curve (S) is not af-
fected by the ambient temperature.

Inertial Delay

Inertial delay is designed not to trip on a non-repeating
single pulse of 20 times the rated current (peak value) for
a duration of 8 ms. In addition, circuit protectors equipped
with inertial delay do not respond to high inrush currents
caused by transformer or lamp loads, but perform the
specified interruption on the subsequent overcurrents.
Inertial delay is available on AC circuits, and is not avail-
able with the series trip curve S (instantaneous).

1. Percent of rated current

12000 \
Pulse peak current
Protector rated current x100
10000 2. Sinusoidal or parabolic pulse

N b
8000 \

Pulse peak current
6000

Pulse width (Duration)

Percent of Rated Current (%)

4000

2000

1 2 3 4 5 6 7 8 9 10
Pulse Width (ms)

When operating temperature Operating | Derating
° Temp. Factor
exceeds 40°C, derate the rated
Lo . 50°C 0.9
current by multiplying the derating 555G 0.8
factor shown on the right. .
9 60°C 0.7
Impedance and Coil Resistance Voltage Drop Due to Coil Resistance or Impedance
Series Trip (Current Trip) (initial value) at 25°C The internal resistance or impedance of a circuit protector
tends to be larger for a smaller rated current. Therefore,
Rated For AG 50/60 Fiz For DG when circuit protectors of a small rated current are used,
Impedance (Q) Resistance (Q) . . .
Current Curve S Curves A M Curve S Curves A M voltage drop should be taken into consideration. Inter-
01 56.0 116 0’ 43.0 106 0’ nal resistance also varies with time delay curves, which
0.3A 6'6 ” 6 41 10'0 should also be considered during installation.
0.5A 1.92 3.65 0.86 3.40 Main Contact - Auxiliary/Alarm Contact
1A 0.50 0.93 0.25 0.90 -
2A 0.16 0.27 0.11 0.25 [Auxiliary Contact]
3A 0.07 0.12 0.050 0.11 Main Contact NO ontact NC Contact
5A 0.025 0.050 0.015 0.045 ON closed open
7A 0.014 0.027 0.011 0.025 Tripped open closed
10A 0.007 0.021 0.005 0.020 OFF open closed
15A 0.006 0.010 0.005 0.009
20A 0.005 0.006 0.004 0.005 [Alarm Contact]
o5A 0.004 0.005 0.004 0.005 Main Contact NO ontact NC Contact
30A 0.003 0.004 0.003 0.004 ON open closed
Tolerance: +25% (up to 20A), Tripped closed open
+50% (25A and 30A) OFF open closed
Relay Trip (Voltage Trip) at 25°C
. For DC
Tripping Voltage Resistance (Q)
24-48V 100.0

Tolerance: +25%
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NC1V Circuit Protectors

Dimensions
1 -pole All dimensions in mm.
DIN Rail (BAA, BAP, BADA)
M4 Terminal Screw 6.6 66.0
(up to 20A) 48.3
M5 Terminal Screw
(25A, 30A)
NC1V-1100 |
(2f—o4.5 Holes )
or screw mounting . I
17.5 15.3
33.0
DIN Rail (BAA, BAP, BADA)
. 6.6 66.0
12.0 mg tT:rer}sT)al Screw 48.3 Mounting Hole Layout
’e M5 Terminal Screw 30.6 (M4 Mounting Screws)
(25A, 30A) _
12
T %E NC ‘i?,
1
NC1V-1111 e £ o 3 A
(Auxiliary Contact) : © o
- I
NC1V-1121 <|o| @ i !
(Alarm Contact) <|s ~ i b
| : ~
I
M3.5 Terminal Screw 2 | i
Yy | !
m Ny 2-24.5 Holes i 1
(for screw mounting) — | ]
17.5 oy —
DIN Rail (BAA, BAP, BADA)
6.6 66.0
12.0
M5 Terminal Screw (30A)
T
Coil Terminal
NC1V-1500
(Relay Trip) <|o| - 0| <
| © | O
~|© ~ <
M3.5 Terminal Screw -
— 1 2-04.5 Holes —
(for screw mounting)
17.5
2-pole
DIN Rail (BAA, BAP, BADA)
205 M4 Terminal Screw 6.6 66-(18 5 Mounting Hole Layout
- (up to 20A) : (M4 Mounting Screws)
M5 Terminal Screw 30.6
(25A, 30A) .
LA = 295
T Hede —
NC1V-2100 —
<| o FloN
<8 M <
I ~
b P
2-04.5 Holes
(for screw mounting)
35.0 N
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NC1V Circuit Protectors

2-pole
DIN Rail (BAA, BAP, BADA)
. 6.6 66.0
295 {;g t:f E'B}T)a: zcrew 48.3 -
erminal screw A
NC1V-2111 (257, 30 -
(one auxiliary contact) T %@jé? NG
NC1V-2112 ( ‘ [¢) <
(two auxiliary contacts) NO 3
NC1V-2121 <|o| & - 3
(one alarm contact) clg F_on A @
NC1V-2131 | LR -
(one auxiliary contact )
and one alarm contact) B M3.5 Terminal Screw Mounting Hole Layout
2-94.5 Holes

35.0

o

(for screw mounting)

The dimensions are for NC1V-2111 and NC1V-2121.

M5 Terminal
Screws (30A)

6.6

(M4 Mounting Screws)

T &
4 |dH
‘ ‘ Coil Terminal
NC1V-2500 &gka —
Relay Tri o d- ol <
(Relay Trip) slef EoF 23
Eg‘"ﬁ M3.5 Terminal Screw -
1 o 2-04.5 Holes B
(for screw mounting)
35.0
3-pole
DIN Rail (BAA, BAP, BADA)
. 6.6 66.0
erminal Screw 30.6
25A, 30A) <=
T & Sl AT
&b e
\ \ 5
ooloo ©
NC1V-3100 P e m— . N
<|gl FL__ow F g
_L—k _L—— Mounting Hole Layout
$§§ %EE $ E— (M4 Mounting Screws)
% 2-04.5 Holes . 47.0
for screw mounting) - L —— -
52.5 e
DIN Rail (BAA, BAP, BADA) <
NC1V-3111 M4 Terminal Screw 6.6 66‘048 3 1 IS
(one auxiliary contact) % (up t0 204) !(—) 1 ;
erminal Screw 30.6 i 1
NC1V-3112 ] (25A, 30A) = = I i ;
(two auxiliary contacts) | | $ @ @ $ !
NC1V-3113 NC ® £ | ‘
(three auxiliary contacts) ‘ ‘ ¢ NO ks 8
NC1V-3121 <o I | L Ve
(one alarm Contact) [ <|gl P~ ON ~—[H (3 % n @
NC1V-3131 - EU
(one auxiliary contact ;
and one alarm contact) $§§ @ D M3.5 Terminal Screw | —
NC1V-3132 = 2f‘°4-5 Holes = - H ¥
(two auxiliary contacts 525 {for screw mounting) %’(—_ﬁ
and one alarm contact) 330
The dimensions are for NC1V-3111 and NC1V-3121.

IDEC

1



NC1V Circuit Protectors (Accessories)

3'p°|e All dimensions in mm.
DIN Rail (BAA, BAP, BADA)
6.6 66.0 .
47.0 483 Mounting Hole Layout
r<'—> M5 Terminal )y I (M4 Mounting Screws)
Screw (30A) & /
o =Y 47.0
Hdeldbidd —
Coil
‘ ‘ Terminal
NC1V-3500 agka
(Relay Trip) ; L% - e o
n N
N
M3.5 Terminal Screw
2-04.5 Holes -
= (for screw mounting)
lss |
Accessories
All dimensions in mm.
. . Package
Shape Material Part No. Ordering No. Quantity Remarks
Panel Mounting Bracket (Note)
1-pole _2—_poIeJ _S—poIeJ 1-pole Bracket NC9Z-MAT11 NC9Z-MA11 « Used for mounting NC1V circuit
’ Il i | Stracl et: protectors in a panel cut-out.
Wﬁ_ﬁ]g * Supplied with two wiring clips
] for each pole, used for wiring
- y 2-pol : NC9Z-MA21 NC9Z-MA21
- - pole | clip: bjass 1 from the rear.
(terminal), For 1-pole: 2 wiring clips
steel (screw, P : Iring clip
For 2-pole: 4 wiring clips
washer) For 3-pole: 6 wiri i
o 3-pole NC9Z-MA31 |  NC9Z-MA31 or5-pole: b wiring clips
Wiring cllp\ n
Marking Plate
Installation Example
Label attached to
the marking plate
* Available for 2-pole circuit only.
,". -~ For use on 1-pole circuit protec-
,.l»! PBT N§V31Z NC9Z-PW1PN10 10 tors, break the marking plate
- 1 into two halves.
i X e Label is supplied by the user.
Marking Plate =
=7
Padlock Attachment
® Locks the retractable actuator
Polyamide in the off position to prevent
bogy with NC9Z-LK1 NC9Z-LK1 1 NC1V from being switched on
stainless inadvertently.
steel pin e Can be used on 1-, 2-, and
3-pole.
DIN Rail (35mm-wide)
Aluminum BAA1000 BAA1000PN10 Weight: approx. 200g
Length: | gteel BAP1000 | BAP1000PN10 10 Weight: approx. 3209
1000mm
Aluminum BADA1000 | BADA1000PN10 Weight: approx. 280g
End Clip
3 = ¢ Applicable rail: BAA, BAP,
NF}_J y oreel BADA
=3 (trivalent BNL6 BNL6PN10 10
P | chromate) Weight: approx. 15g

Note: Cannot be used with NC1V with auxiliary or alarm contact.

12
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NC1V Circuit Protectors (Accessories)

Dimensions
NC9Z-MA Panel Mounting Bracket Dimensions A and B NC9Z-TA1 Wiring Clip

10.0

Dimension A B
1-pole 21.2 17.8
2-pole 38.7 | 35.3
3-pole 56.2 52.8

~| @)
3|3 Mounting Hole Layout
2-04
v

Insulation Sleeve

‘ 574 When using wiring clips on 2- or 3-pole
(59) @ circuit protectors, install UL/CSA-rated in-

& sulation sleeves on the crimping terminals

to ensure the air gap required by UL1077.

Applicable Insulation Sleeves (Example)

* Nissei Eco (V-38)

» Tokyo Dip (TP-038)

* Nichifu (TIC38)

44.4
54.7

Panel Mounting Screw Length (Dimension C in mm)
Applicable Panel Thickness: 0.8 to 3.2 mm
The outside diameter of the M3 screw (including washer) must be 7 mm maximum.

:

Panel thickness (mm) 08|10 |12|14 |16 |18 |20|23]|26 |32

Without washer Olﬁ 5|5 |6 |6 |6|6|6|8]|8]|s8

Applicable Crimping Terminal

iy

Tightening torque: 1.8 t0 2.2 N'm

With plain washer (0.5 thick) Olﬁ 6 | 6|6 |6 |66

o]
o]
o]
o]

©
©
©
o]

9.2 max.

With spring washer (0.7 thick) olﬁ 6 | 6|6 |6 |6 |8

With plain washer (0.5 thick) ﬁ
and spring washer (0.7 thick) 01 6 6 6 8 8 8

[eo)
(e
[e)
[eo)

Countersunk head screw ()Iﬁ —|—-|=-|=-|—-|—|6]|6]|8]8 Materials
* Panel Mounting Bracket: Steel
Tightening torque: 0.5 to 0.8 N-m  Wiring Clip: Brass (terminal strip)
The screw length behind the panel must be 9 mm maximum. Steel (screw, washer)
NC9Z-PW1 Marking Plate Marking Plate Installed on the Circuit Protector
13.4 When installed on a 49.8
f 34.5 | 1.5 i 2-pole circuit protector
of /T e WM g et i
e ;
= o 3
=2_[il @ g
O ) |
| _ 8 |
*Break line G4
M
* When used on a 1-pole circuit protector, ; ; . [ “
i break the marking plate along this line. ’ 3
i Material: PBT ey ]
NC9Z-LK1 Padlock Attachment Rail

35-mm-wide DIN rail and
IDEC channel base

Padlock Attachment Installed

IDEC 13



NC1V Circuit Protectors Instructions

Replacement Parts

All dimensions in mm.

Shape Material Part No. Ordering No. gi(;kne;%? Remarks
Terminal Cover
!;‘d . PA66 NC1V-AUX-CV | NC1V-AUX-CV 1
Wiring Clip Terminal: Brass NC9Z-TA1 NC9Z-TA1PN10 10
Screw/washer: Steel
Instructions

Installation Angle

Tripping method is hydraulic magnetic. Minimum operating
current varies with installation angle. Operating currents are

influenced by the weight of movable iron core. With refer-
ence to the following figures, correct the rated current.

100%

Minimum operating current is calculated from the follow-
ing formula:

(Minimum operating current) = (Rated current) x
(Correction factor by installation angle) x

(Reference minimum tripping current rate)

DIN Rails

[Installation on DIN Rail]

1. Fasten the DIN rail securely.

2. With the latch facing downward, install the NC1V circuit
protector on the DIN rail as shown below.

[Removal from DIN Rail]
Using a flat screwdriver, pull the latch on the circuit
protector to remove from the DIN rail.

Installing Removing

35mm-wide 35mm-wide
DIN Rail DIN Rail

Flat
Srorew% / ;
Latch

Push N

Applicable Wire and Crimp Terminal

Connectable | Applicable | Tightening
Wire Size Crimping Torque
(mm?) Terminal (N-m)

Terminal Terminal Screw

Spring-up,
fingersafe, slotted
Phillips screw with
. .. |square washer
Main Circuit (up to 20A)

02510 1.65 | R1.25-4
1.04102.63 | R24 | 11014

2.63 to 6.64 R5.5-4

Terminals Spring-up 02510 1.65 | R1.25-5
fingersafe terminal | 1.04 to 2.63 R2-5 1.8t02.2
(25A and 30A) 2.63106.64 | R5.55
Auxiliary
0.25t0 1.65 | R1.25-3.5
Sontact | Siotted Phillips
Contact screw with square 0.7t0 0.9
. | washer
¥g'r‘r?]i9neag°" 1.04t02.63 | R2-35

* For wiring the main circuit terminal, use the applicable crimp terminals
and tighten to the recommended tightening torque.

* When using the NC1V circuit protector as CSA-certified product, use
with CSA-certified crimp terminal.

* When using the NC1V circuit protector as UL-listed product, use with
UL-listed crimp terminal.

Panel Mounting Screw (not supplied)

Screw Size Tightening Torque Shape
Spring Washer —__
M4 0.8t0 1.0 N-m
Plain Washer /

Product Markings (Example: NC1V-1111-30AA)

PSE Certification
Part No. N
Rated Voltage No. of Poles
Time Delay Curve
Rated Current o PR"'EC“Z:,LE‘/ Yy
n3on CURVEA/ Auxiliary/Alarm Contact Rating

St I. Prot. .
SuppL et | A sw Reference Operating

1 }O ‘afvvégiﬁ’/z"/ Temperature
@ \—Ef Certification Marks
© T
Installation of Auxiliary/Alarm Terminal Cover

After wiring the terminals, install the terminal cover by
aligning the terminal cover with the circuit protector as
shown below.

-
o
>
o

Terminal cover installed

14
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NC1V Circuit Protectors Instructions

Instructions

Installing Auxiliary/Alarm Terminal Cover

Connect the terminal before installing the terminal cover.
Installing

Attach the latch on TOP side and install the terminal cover as shown below.

Installing NC9Z-MA Panel Mounting Brackets

1. Insert the wiring clip into the terminal of the circuit protector, and
tighten.

* Tightening torque to the main circuit terminal
20A max. (M4): 1 to 1.4 N-m
25A, 30A (M5): 1.8t0 2.2 N-m

2. Insert the panel mounting bracket to the circuit protector.

3. Install the rear of the panel mounting bracket into the DIN rail re-
cess on the circuit protector and push in the clamp.

@ .
?u (Example)

Note: NC1V circuit protectors with auxiliary/alarm contacts cannot be used
with mounting brackets.

Installing the NC9Z-PW1 Marking Plate

Available for 2-pole circuit protectors only.
For use on 1-pole circuit protectors, break the marking plate into
two halves.

Marking Range

[ (Example)
Sr “ Solenoid M
. 1'e Align with 2| 1 ValveGirouit 1
Ny O : the marking Q‘ ‘ @
- Y plate with
| - theholes 135 | [13.5
- == and press it
Y to the 31.0
gy terminals.

Installing the NC9Z-LK1 Padlock Attachment

@ Pull down the retractable actuator, and install the padlock attach-
ment on the circuit protector.
1-pole: Insert the pin into the holes under the retractable
actuator.
2- or 3-pole: Insert the pin into the holes in the center of the cir-
cuit protector.

O
=

Push the pin in the direction of arrows,
and insert the pin in the holes.

@Turn the body. ®Install the body @Slide the pin to the
on the retractable lock position.
actuator as shown
below.

Padlock

* The padlock is not supplied with the padlock attachment and
must be supplied by the user.

* The total weight of the padlock can be a maximum of 45g. Make
sure the padlock weight does not exceed 45g, otherwise the
NC1V circuit protector may be damaged.

* Applicable Padlock Size

(A) (B) C D E (F) G
19t025 | 35t042 | 9to11.5 | 4t045 | 111015 8t010 | 7.5t09.0

Note: (A) (B) (F) are for reference only.

=@ 1 A

B) |£>

Recommended Padlock
Manufacturer Part No.
Alpha 1000-25
Master Lock 4120

Safety Precautions

e When using the padlock, do not use the NC1V circuit protec-
tor where it is subject to vibration or shock, otherwise failure or
damage may result.

¢ Do not apply a force of more than 50N on the retractable actua-
tor, otherwise the actuator will be damaged.

e When using three or more 1-pole NC1V circuit protectors adja-
cently, facilitate installing the padlock attachment by providing a
clearance of 6mm minimum between the protectors, or by using
the tweezers or flat screwdriver.
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NH1 Series Circuit Protectors

Wide Range of Applications from Office Automation and Consumer Use to Factory Automation.

e Compact, lightweight, and high-performance circuit protectors.
* Rocker type snaps into a panel.

¢ Rated voltage: 250V AC and 65V DC

¢ 35mm-wide DIN rail mounting (NH1V)

¢ Available with dual-coil

¢ Available with auxiliary contact or alarm contacts.

¢ Available with inertia delay

¢ Hydraulic-magnetic tripping system

e Safe trip-free mechanism

¢ Available in tab terminal and screw-terminal.

This product is recognized by Underwriters Laboratories
under UL1077 as a "Supplementary Protector."

Rocker
NH1L
(w/indicator)

Applicable Standards Mark Certlflcatlgir:eol\ll'gan|zat|on/

uL1077 N UL/c-UL recognized
CSA C22.2 No. 235 (Note 1) | G US | File No. E68029
ENB0934

(VDEO642) (Note 2) No. 107852

EN60932 (Note 2) C € EU Low Voltage Directive

Lever

GB17701 CCC No. 2005010307152360 NH1S NH1V

- - (Direct DIN rail mounting )
Electrical Appliance and

Material Safety Law
Technical Standard

For details, see the list of standard certified products in the back of this catalog.
Note 1: Series trip, relay trip, dual coil (for AC)
Note 2: Series trip

JET

@

Specifications
Dual-coil
Model NH1S NH1Y NH1L NH1V NH1S
Rocker
Operator Style Lever Rocker (w/indicator) Lever Lever
Protection Method Hydraulic-magnetic tripping system Hydraulic-magnetic tripping system
Internall Gircuit Series trip (Current trip) ~ Series trip with auxiliary contacts =~ Series trip with alarm contacts | Series trip (Current trip) +
Relay trip (Voltage trip) (NH1S and NH1V only) Relay trip (Voltage trip)
No. of Poles 1,2, 3 poles [ 1,2 poles [ 1,2 poles [ 1,2,3poles 1, 2 poles
Rated Voltage 250V AC 50/60Hz, 65V DC 250V AC 50/60Hz, 65V DC
Minimum Applicable Load | 24V AC/DC, 100mA (reference value)
Rated Current Current trip: 0.5A, 0.75A, 1A, 2A, 3A, 5A, 7.5A, 10A, 15A, 20A, 25A, 30A Current trip: 2A, 3A, 5A, 7.5A, 10A, 15A
Trip coil voltage:
i 0,
100V AC 50/60Hz, 24V DC (operating at 90% of the rated voltage or higher, at 25°C) | 24V DG, 100V AG (operating at 90%
Trio Vi P P : of the rated voltage or higher, at 25°C)
p Voltage Vqlta_ge application dur§t|on. 1 sec maximum Voltage application duration: 1 sec -
Trip time: 0.05 sec maximum (at the rated voltage) max. Trip time: 0.05 sec max. (at the
rated voltage)

Rated Interrupting 250V AC 50/60Hz 1000A, 65V DC 1000A (UL/C-UL ratings)
Current 220V AC 50/60Hz 1000A (<3)
Auxiliary Contact SPDT microswitch 250V AC, 3A (resistive load) -

Alarm Contact
Reference Temperature | +25°C
Operating Temperature | —40 to +85°C (no freezing)

Storage Temperature —40 to +85°C (no freezing)
Operating Humidity 45 to 85% RH (no condensation)
Storage Humidity 45 to 85% RH (no condensation)

Insulation Resistance 100 MQ minimum (500V DC megger)

Between operator and live part, between terminals when main contacts are open, between ?ﬁég:?gr%?:;?;%ﬁ::riva?npggﬁtz%:cs

f ; live parts of different poles, and between main terminal and auxiliary contact terminal: ; :
Dielectric Strength 3750V AC, 1 min (NH1V: 1500V AC, 1 min) are open, between live parts of different
Between terminals when auxiliary contacts are open: 600V AC, 1 min &oalﬁsig,ﬁgm:ﬁqggg\a/g;énﬁ’ ;tﬁir:]'nlnal and
Damage limits: 10 too 55 Hz, 100 m/s2 (1, 2, 3 pole)

Operating extremes: 10 to 55 Hz, 98 m/s? (1, 2, 3 pole) (with the rated current applied)

Shock Resistance Damage limits: 1000 m/s?, Operating extremes: 500 m/s? with the rated current applied. (Auxiliary/alarm contact: 300 m/s?)

10,000 cycles min. (Electrically 6,000 cycles: 6 operations per minute at the rated current, mechanically 4,000 cycles: 6
operations per minute)

Vibration Resistance

Life

Main terminal:

; Al : f M4 screw terminal (20A max.)
Main terminal: Tab terminal #250, M4 screw terminal M5 screw terminal (25, 30A)

Auxiliary terminal: Tab terminal #110 Auxiliary terminal: M3.5 screw

Main terminal: Tab terminal #250

Terminal Style Auxiliary terminal: Tab terminal #187

terminal
Mounting Style Screw mounting | Snap mounting Screw mounting, DIN rail mounting | Screw mounting
1-pole: 45g 1-pole: 50 1-pole: 65g 1-pole: 45
Weight (Approx.) 2-pole: 90g _po e 209 2-pole: 130g _p - 229
3-pole: 135g 2-pole: 100g 3-pole: 195¢g 2-pole: 90g

¢ Do not use the NH1 series circuit protectors in environments where they are exposed to extreme temperature, humidity, dust, corrosive gases, vibra-
tion, shock, or in a circuit where inrush current may be present, otherwise unnecessary operations and damage may occur.
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NH1 series Circuit Protectors

Rocker Color, Rocker Indication

Operating Voltage of Indicator

(NH1Y/NH1L) (NH1L)
Rocker Color Rocker Indicator Rated Voltage Code
(Code) Indication (Code) Neon 125V AC, 50/60Hz
(Red) (operating voltage: 100 1
to 125V AC)
B e |
Black (blank) ) LED | (operating volt- 12y | 4
Red (R), (blank) (Red) | age: within +10% 5o T 5
Green (G), [Note] | of the rated volt-
White (W) age) 48V 6
Note: Both indicators contain a current limiting
resistor.
©) Lever Color (NH1S, NH1V): Black

Note: Rocker indication is white (black when
rocker color is white).

Part No. Example

Model

No. of
Pole:

Internal Circuit
Auxiliary Contact, Alarm Contact (Dual-coil: blank)
Inertia Delay (with / without)

Part No. Development

NH1L-1100F -3AA1AR

Rocker Color

Only NH1Y
and NH1L

Rocker Indication
Ratings of Indicator

Time Delay Curves

Rated Current

Operation of Auxiliary Contacts
Since auxiliary contact operations are
interlocked with ON/OFF positions of main
terminal, operating status of the circuit
protector can be monitored using a lamp.
Auxiliary contacts also serve as a control
of auxiliary circuits.

%gz:’tai;?]r NO Contact | NC Contact
ON Closed Open
Tripped Open Closed
OFF Open Closed

Operation of Alarm Contacts

Alarm contacts are not interlocked with
main contacts and operate only when an
overcurrent occurs.

?,zzirg;%r NO Contact | NC Contact
ON Open Closed
Tripped Closed Open
OFF Open Closed

[1] Operator Style Inertia Delay [6] Terminal Style [9]Voltage Trip Coil Voltage] [ 0l Indicator Rated Voltage Rocker Indication
Lever ) (Code) Tab Code Rated : : NH1Y and NH1L
NH1S Without | "5 Terminal (Blank) Voltage (Code) NH1L with Indicator only rocker style only
Rocker ) Screw Dual-coil Light Indicator

(/o indicator) With F Terminal | S T00VAC] 100 Source| Rated Voltage| (Code)
NH1Y Not possible to - Screw terminal 24V DC | 24 Neon | 128V AC 1 _ _
Rocker designate with is available Relay Trip 50/60Hz Ok @A)
(w/indicator) voltage trip type. Wi_th Series 100V AC] 100V AC 6V AC/DC 3
NH1L + Trip only. 24VDC | 24VDC 12V AC/DC 4
Lever DeS|gtnat|on LED 24V AC/DC 5
NH1V S nol 48V AC/DC 7
(Direct and DIN required
rail mounting) for » (D)
NH1V.
I I (6] El K] 12
 nis J-[1] [1] [s]- |
[2] No. of Poles [3]Internal Circuit Auxiliary Contact [7]Rated Current [8] Time Delay Curve fi2] Rocker Color
1-pole| (Code) Series Trip Code’ ) (Code) | | Rated NH1Y and NH1L rocker
e 1 (Current Trip) ( 1 ) Without 00 Current| Code AC Y style only

2-pole 2 Relay Trip w/Auxiliary Contact| 11 0.5A 05 MA MD Color (Code)

3-pole 3 (Voltage Trip) 5 w/Alarm Contact | 21 0.75A | 0.75 AA AD Black Blank

3-pole is available Dual Coil Dual-coil: Blank jA 1 BA - — Red R

with NH1S Series (Series trip plus 6 “w/Alarm Contact" is 2A 2 To be designated for Green G

Trip, NH1S Relay relay trip) available with NH1S and *3A 3 current trip and dual coil. White W

Trip, and NH1V. NH1V. *5A 5

Note: Dual coilis  Dual coil is available with NH1S T5A | 7.5
available with Tab Terminal only. 10A 10

1-pole and *15A 15
2-pole only. 20A 20
25A 25
30A 30
Dual-coil: *only

17
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NH1 series Circuit Protectors

NH1S (Lever)
Specify a rated current, time delay curve, and rated voltage in place of [9l. Package Quantity: 1
Int.ernfal l\(l)c;. Terminal | Inertia Auxiliary Contact Part No. DeS|g.nat|on Code
Circuit Poles Style Delay Alarm Contact Rated Time Delay (9] Rated
Current Curve Voltage
Without NH1S-1100-
Without | w/Auxiliary Contact | NH1S-1111-
Tab w/Alarm Contact NH1S-1121-
Terminal Without NH1S-1100F-
Series With w/Auxiliary Contact | NH1S-1111F-
Trip 1 w/Alarm Contact | NH1S-1121F-
Current Without NH1S-1100S- [7
Trip Without | w/Auxiliary Contact | NH1S-1111S- [7][8
Screw w/Alarm Contact NH1S-1121S-
Terminal Without NH1S-1100FS- [7
With w/Auxiliary Contact | NH1S-1111FS-
w/Alarm Contact NH1S-1121FS-
Without NH1S-2100-
Without | w/Auxiliary Contact | NH1S-2111- 0.5A
Tab w/Alarm Contact NH1S-2121- 0.75A
Terminal Without NH1S-2100F- [7 o
Series With w/Auxiliary Contact | NH1S-2111F- 3A AA
Trip , w/Alarm Contact | NH1S-2121F- BA oA B
Current Without NH1S-2100S- 7.5A AD
Trip Without | w/Auxiliary Contact | NH1S-2111S- ]gﬁ MD
Screw w/Alarm Contact NH1S-2121S- [7][8 20A
Terminal Without NH1S-2100FS- 25A
With | w/Auxiliary Contact | NH1S-2111FS- [T 30A
w/Alarm Contact NH1S-2121FS-
Without NH1S-3100- [7][8
Without | w/Auxiliary Contact | NH1S-3111-[7][8
Tab w/Alarm Contact NH1S-3121-
Terminal Without NH1S-3100F-
Series With w/Auxiliary Contact | NH1S-3111F-
Trip 3 w/Alarm Contact | NH1S-3121F-[7][8
Current Without NH1S-3100S-
Trip Without | w/Auxiliary Contact | NH1S-3111S-[7
Screw w/Alarm Contact NH1S-3121S-
Terminal Without NH1S-3100FS-
With w/Auxiliary Contact | NH1S-3111FS-
w/Alarm Contact NH1S-3121FS-
1 Without NH1S-1500- [9]
Relay
VJ:fge 2 | o r2 | Without Without NH1S-2500- 3] - - 12043/VDACC
Trip
3 Without NH1S-3500- [9]
Without NH1S-16-[7][8][9]
1 | Toramal Without 2A
With NH1S-16F- 7] (€ [3] 3A oA
. 5A 100V AC
Dual-coil 7.5A MA 24V DC
Without NH1S-26- [7](8] [9] 10A ,\A,B
Tab ) 15A
2 Terminal Without
With NH1S-26F- [7][8 [9]
18 IDEC




NH1 series Circuit Protectors

NH1Y (Rocker)

Specify a rated current, time delay curve, rated voltage, rocker indication, and rocker color in place of [9] 1 [2.
Package Quantity: 1

Designation Code
i i i ili (8]
ol | Mool | T | et | Aoy coneet | pyane. | @ [ BT w T, B
Current DEIEY Voltage licatie] Color
Curve 9
Without NH1Y-1100- [7
Without | w/Auxiliary Contact | NH1Y-1111-[7
Tab w/Alarm Contact -
Terminal Without NH1Y-1100F-
Series With | w/Auxiliary Contact | NH1Y-1111F-
Trip ; w/Alarm Contact -
Cun_'ent Without NH1Y-1100S- [7
Trip Without | w/Auxiliary Contact | NH1Y-1111S-[7][8 0.5A
Screw w/Alarm Contact - 0.75A
Terminal Without NH1Y-1100FS- ;ﬁ
With | w/Auxiliary Contact | NH1Y-1111FS- [7][8 {1 {2 3A AA
w/Alarm Contact - sA | b _ | Bank, | Bl
Without NH1Y-2100- 7.5A AD ACD |\
Without | w/Auxiliary Contact | NH1Y-2111- [7] [8] 1 2 28 o
Tab w/Alarm Contact - 20A
Terminal Without NH1Y-2100F- [7 25A
Series With | w/Auxiliary Contact | NH1Y-2111F- 30A
Trip o w/Alarm Contact -
Curl_'ent Without NH1Y-2100S-
Trip Without | w/Auxiliary Contact | NH1Y-2111S-
Screw w/Alarm Contact -
Terminal Without NH1Y-2100FS- ik}
With | w/Auxiliary Contact | NH1Y-2111FS-
w/Alarm Contact -
1 Without NH1Y-1500- [9]
Bﬁﬁy Tab , , 100V AC | Blank, | 513Nk
Voltage 2 Terminal Without Without NH1Y-2500- [9] - - 24V DC | A, C, D \I;(V G,
Trip

IDEC
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NH1 series Circuit Protectors

NH1L (Rocker w/indicator)

Specify a rated current, time delay curve, rated voltage, indicator, rocker indicator, and rocker color in place of

(9] 2. Package Quantity: 1
Designation Code
Internal | No. of | Terminal | Inertia | Auxiliary Contact
Circuit | Poles | Style Delay Alarm 3é}ontact aae [7IRated | Time Rge q R oer R oker
iz iy Voltage I Indication | Color
Curve
Without NH1L-1100-
Without | w/Auxiliary Contact | NH1L-1111-
Tab w/Alarm Contact -
Terminal Without NH1L-1100F- fid
Series With | w/Auxiliary Contact | NH1L-1111F- fio 1 A2
Trip 1 w/Alarm Contact -
Current Without NH1L-1100S- il
Trip Without | w/Auxiliary Contact | NH1L-1111S- 0.5A £ Noor
Screw w/Alarm Contact - 0.75A 195V AC
Terminal Without NH1L-1100FS- [7][8 fi0 ;': 50/60Hz
With | w/Auxiiary Contact | NH1L-1111FS- 3a | AA SLED
w/Alarm Contact - 5A 3’; _ P E\éé\C/DC Blank, |Blank,
Without NH1L-2100- [7 75A | D “ovacoe |A G D |RGW
Without | w/Auxiliary Contact | NH1L-2111- [7 1@? MD 5:LED
Tab w/Alarm Contact - 20A 24V AC/DC
Terminal Without NH1L-2100F- 25A K EE\BAC/DC
Series With | w/Auxiliary Contact | NH1L-2111F- fig 30A
Trip 5 w/Alarm Contact -
Current Without NH1L-2100S-
Trip Without | w/Auxiliary Contact | NH1L-2111S- fi
Screw w/Alarm Contact -
Terminal Without NH1L-2100FS-
With | w/Auxiliary Contact | NH1L-2111FS- [7][8 fig
w/Alarm Contact -
1 Without NH1L-1500- [9 fig 1: Neon
125V AC
50/60Hz
Relay ¥ lé\EB\C/DC
Vot | 2| Torminal | WioUt | Without | NH1L-2500- 9.0 S el - PR
Trip 5:LED
24V AC/DC
7:LED
- - - 48V AC/DC
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NH1 series Circuit Protectors

NH1V (Lever)
Specify a rated current, time delay curve, and rated voltage in place of (9l Package Quantity: 1
Internal No. of | Inertia Auxiliary Contact Part No Code for Ordering
Circuit Poles | Delay Alarm Contact : Rated Time Delay (9] Rated
Current Curve Voltage
Without NH1V-1100-
Without | w/Auxiliary Contact | NH1V-1111-
1 w/Alarm Contact NH1V-1121-
Without NH1V-1100F-
With w/Auxiliary Contact | NH1V-1111F- 0.5A
w/Alarm Contact NH1V-1121F- 0.75A
Without NH1V-2100- A
Series Without | w/Auxiliary Contact | NH1V-2111- 3A AA
Trip , w/Alarm Contact | NH1V-2121- 5A oA
Current Without NH1V-2100F- 7.5A AD
Trip With | w/Auxiliary Contact | NH1V-2111F- 7] 8 12? MD
w/Alarm Contact NH1V-2121F- 20A
Without NH1V-3100- 25A
Without | w/Auxiliary Contact | NH1V-3111- 30A
3 w/Alarm Contact NH1V-3121-
Without NH1V-3100F-
With w/Auxiliary Contact | NH1V-3111F-
w/Alarm Contact NH1V-3121F- [7.
1 Without NH1V-1500- [9]
Relay
Trip . . 100V AC
Voltage 2 Without Without NH1V-2500- [9] - - 24V DC
Trip
3 Without NH1V-3500- [9]
IDEC 21




NH1 series Circuit Protectors

Internal Circuits and Terminal Arrangements

Internal Series Tri Series Trip Series Tri Relav Tri Dual Coil
Circuit Cerlest .F'.p (w/auxiliary / Ierles r'? t v ﬁay .'i.'r.) Series Trip +
Model (Elani ey contact) asiellstin g nizel) (Hialicztere Mile) Relay Trip (Voltage Trip)
LINE LINE LINE < <
- Lol Lol
NH1S x ﬁ[ ﬁ
O o
[a] o
LOAD| LOAD LOAD —
LOAD] LOAD] _
c I
NH1Y - é NO - /7 {[ -
T | NC T @
LNE | LNE | <
! |(Lead Wire A) ! (Lead Wire A) ! | (Lead Wire A)
‘ @:,(L-@,asi\!\!ire B) ‘ |(Lead Wire B) ‘ @:,@g@q Wire B)
| LOAD \ LOAD \ [a)
NH1L l 1 <
w/indicator B o -
f&_& g
NC Lo
Shape
(Rear View)
(Photo: NH1S)

e Wiring Example

¢ | ead Wires for Neon and LED Indicators:

Note: The 2-pole with auxiliary or alarm contact has the contacts on the left side as viewed from the front.
The 3-pole with auxiliary and alarm contacts has the contacts on the center.
See the dimensional drawings for the terminal arrangement.

NH1 Series Trip
Lead Wire Color Neon LED
LINE LOAD
00—/ Lead wire A Red AC Positive
Load Lead wire B Black AC Negative
NH1V
Int | . . . . . . .
réﬁ::}?t Series Trip Series Trip Series Trip Relay Trip
Model (Current Trip) (w/auxiliary contact) (w/alarm contact) (Voltage Trip)
i NO NG 5
A
w w
g Y ?
) -
NH1V
[=] [a]
g g
D
¢ C
Shape

Note: See the dimensional drawings for the terminal arrangement.
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NH1 series Circuit Protectors

Overcurrent - Time Delay Characteristics (sec at 25°C) [at vertical mounting]

For Time Delay Percent of Rated Current
Curve 100% 125% 150% 200% 400% 600% 800% 1000%
AA No Trip 12-180 6-70 2-25 0.15-3.5 0.005-0.3 | 0.004-0.13 | 0.004-0.04
é(();;GOHz BA No Trip 0.7-15 0.3-4 0.1-1.3 0.02-0.25 | 0.006-0.13 | 0.003-0.07 | 0.003-0.04
MA No Trip 50-800 20-300 5.5-110 0.3-17 0.008-2.5 | 0.004-0.5 | 0.004-0.41
DC AD No Trip 10-180 6-75 2.6-30 0.5-7 0.015-3 0.004-0.8 | 0.003-0.1
MD No Trip 70-800 25-300 10-100 1.2-20 0.02-5 0.004-0.65 | 0.003-0.1
Note: Circuit protectors with inertia delay may have a slightly longer time delay at 400% or higher.
Dual Coil
For Time Delay Percent of Rated Current
Curve 100% 125% 150% 200% 400% 600% 800% 1000%
AA No trip 6-500 2-150 0.7-40 0.1-8 0.005-1.2 | 0.003-0.2 | 0.003-0.15
é(?/GOHZ BA No trip 0.7-60 0.25-20 0.07-6 0.013-1.2 0.004-0.4 | 0.003-0.2 | 0.003-0.15
MA No trip 50-800 15-600 6-250 0.4-40 0.06-3 0.003-0.2 | 0.003-0.15
DC AD No trip 10-180 1.5-100 0.6-30 0.1-7 0.015-3 0.004-0.8 | 0.003-0.1
MD No trip 70-800 14-600 5-200 0.8-40 0.007-20 0.003-4 0.003-0.1
Note: Circuit protectors with inertia delay may have a slightly longer time delay at 400% or higher.
Time Delay Curves
Note: The dashed lines show dual coil.
For AC
1000 1000 1000
100 ‘MI R Curve AA L | CuveBA %I NS | CurveMA
Ee~———— (@t25°0) (at 25°C) fEe~r———+——  (at25°%C)

o

00 300 400 500 600 700 800 900 1000

700[1502

Current (percent load of the rated current)

For DC

1000

100[150200 300 400 500 600 700 800 900 1000

125
Current (percent load of the rated current)

Curve MD
(at 25°C)

i 1 i

100[1502f

00 300 400 500 600 700 800 O

0 1000

Current (percent load of the rated current)

T
100150200 300 400 500 600 700 800 900 1000
125

Current (percent load of the rated current)

100/150200 300 400 500 600 700 800 900 1000
25

Current (percent load of the rated current)
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NH1 series Circuit Protectors

Time Delay Curve and Ambient Temperature

Since NH1 series circuit protectors employ an electromagnetic
tripping system, the rated current (trip current) is not affected

by ambient temperatures but the time delay varies with the oil
viscosity in the oil dash pot. Lower oil viscosity at higher tem-
peratures results in shorter delay, whereas at lower temperatures
the delay will be prolonged. The time delay curves on the preced-
ing are at 25°C. With reference to these curves, time delays can
be corrected.

Temperature Correction Curve

The time delay curves are at 25°C. With reference to the following
figure, time delays can be corrected.

600 Curves AA, BA, MA,
S 500 AD, and MD
é 400 At the minimum tripping current
> 0,
F 300 N (125% current)
o)
(a]
o 200
£ N
£ ~
O 100
S 80
]
S 60
O

40

-40 -30 -20 -10 0 10 20 |30 40 50 60 70 80 90

25
Ambient Temperature (°C)

Circuit Protector with Inertia Delay

1. Circuit protectors equipped with inertia delay do not respond
to high inrush currents caused by transformer or lamp loads,
but perform the specified interruption on the subsequent
overcurrents.

2. Inertia delay is designed not to trip on a pulse of 1500% the
rated current for a duration of 10 ms.

12000
\ 1. Percent of rated current
10000 \ 2. Sinusoidal or parabolic pulse
\ Pulse peak current

8000 \

g
€
g
8 Pulse width
he} (Duration)
2
©
o
5 6000
€
Q
o
(5]
& 4000

2000

— 1

Pulse Width (ms)

Impedance and Coil Resistance

Series Trip
[Current Trip]
For AC
For AC50/60Hz | FOrDC 50/60Hz | pFOrPC
Rated | Impedance (Q) ) Rated | Impedance @
Current Current (0)]
Curves AA, | Curves AD Curves AA, | Curves AD
BA, and MA and MD BA, and MA and MD
0.5A 3.36 3.24 7.5A 0.018 0.017
0.75A 1.49 1.45 10A 0.012 0.012
1A 0.92 0.90 15A 0.0068 0.0066
2A 0.21 0.21 20A 0.0048 0.0048
2.5A 0.13 0.13 25A 0.0043 0.0043
3A 0.092 0.09 30A 0.0041 0.0036
5A 0.036 0.036
Note: Tolerance: +25% (up to 5A), +50% (7.5A or higher)
Relay Trip
[Voltage Trip]
For AC 50/60Hz .
Rated Voltage Impedance (Q) For DC Resistance (Q)
100V AC 1350 -
24V DC - 248
Dual Coil
[Current Trip]
Rated ﬁg&%fﬁég?gﬁ For DC Resistance (Q)
(AT Curves AA, BA, and MA Curves AD and MD
2A 0.308 0.307
3A 0.129 0.127
5A 0.0509 0.0518
7.5A 0.0249 0.0245
10A 0.0150 0.0150
15A 0.0084 0.0080
Note: Tolerance: +25% (up to 5A), £50% (7.5A or higher)
[Voltage Trip]
For AC 50/60Hz .
Rated Voltage Impedance (Q) For DC Resistance (Q)
100V AC 321 -
24V DC - 15.7

Note: Tolerance: +25%

Voltage Drop Due to Coil Resistance or Impedance

The internal resistance or impedance of a circuit protector tends
to be larger for a smaller rated current. Therefore, when circuit
protectors of a small rated current are used, voltage drop should
be taken into consideration. Internal resistance also varies with
time delay curves in spite of the same rated current, which should
also be considered during installation.

Impedance Correction Curve

100

Curves AA, BA, and MA

Rated Current (A)

0.1

0.01
0.001 0.01 0.1 1 10 100

Impedance (Q)

Impedance Correction Curve

Curves AD and MD

Rated Current (A)

0.1

1
0.001 0.01 0.1 1 10 100
Impedance (Q)
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NH1 seri

es Circuit Protectors

Dimensions

NH1S
1-pole

2-M3 screw holes
Depth: 4.6 max.

Tab terminal #250
(6.3W x 0.8t)

Panel thickness
(0.8t03.2)

Tab terminal #110 Tap terminal #250
(Auxiliary/Alarm)

Panel thickness

Tab terminal #187 (0.8103.2)
(4.6W x 0.8t)

Screws

2-M3 mounting

M4 terminal Tab terminal #110
screws (Auxiliary/Alarm)
Main circuit (2.8W x 0.5t)

terminal (0.8t)

2-M3 mounting screws  / {2.8W x 0.5 (6-3W x 0.81)
. |
©
,ﬁ, N2 . o LNE ] =l /  UNEg P o LunNEe ]
_ & =3 f = o / (e 9| o 5 4 f = o
NS 4 - - — - —- 0 %7777 S| v — - —- 0
o \\ o ) () i - @ o R
| & fo cq( ° 2 ° ©
@ 3 im LOAD fe —%® o] LOAD == L [6)  LOAD j °
16 3 39.5 39.5 3 39.5 5
15.5 42 8 42 8 15.5 42 11
Series Trip Relay Trip (4-terminal) Screw Terminal
2-pole
Tab terminal #250 Tab terminal #187 Panel thickness (0.8 to 3.2) )
4-M3 screw holes Panel thickness (6-3W x 0.81) (4.6W x 0.5) M4 terminal screws -I;ib t_le_rmt\Aall #110
Depth: 4.6 max. (0.8103.2) ) PR (Auxiliary/Alarm)
o Tab terminal #110  Tap terminal #250 - Main circuit (2.8W x 0.5t)
-~ 4-M3 screw holes .
(Auxiliary/Alarm) (6.3W x 0.8t) terminal (0.81)
4-M3 screw holes (2.8W x 0.51) : -
i @ Y o ) ) n ) )
518 f 0138 ) LINE < / LINE ) LINE <
S o / S o
I e |- L. %&g gy ¢ = © %{g
N l—l (3] —y ™ (3]
0 | QO Y /Q Q s
| | N ° © ° Q ° ©
jfﬂ O O 4—°| LOAD fme —% LOAD = L [6]  LOAD ; «
T T I ‘
|15 3 39.5 39.5 3 39.5 5
32 15.5 42 8 42 8 15.5 42 11
Series Trip Relay Trip (4-terminal) Screw Terminal
3-pole
Tab terminal #250 . i
6-M3 screw holes Panel thickness  (6.3W x 0.8t) Tab terminal #187  pgnel thickness gl(lietv%rsmlnal Tab terminal #110
Depth: 4.6 max. (0.8103.2) (4.6W x 0.5t) (0.8t03.2) (Auxiliary/Alarm)
Tgb t.?rmlnpal #110 Tap terminal #250 Main circuit (2.8W x 0.5%)
6-M3 screw holes  / Ez_‘éwﬁ‘xﬁg_sgfm) (6.3W x 0.81) 6-M3 screw holes | terminal (0.8t)
, | .
) [) R R - © ]
AP ) N[ LINE = / LINE . [ o LINE @
f=) T ’ 7 S r
3| Lo CHRS N / (@ ol | S o Of = N
9 1 - - - P ﬁL - Sl g = P
< | ™ n) \/L 0 [ | © 0 ] - ™ 0 |
[ [1& e © ° o ° «
1O 3 ﬂ@ LOAD e 2% o) LOAD f—= L (6  LOAD j ®
T T T -
16_|_16 3 39.5 39.5 3 395 5
48 15.5 42 8 42 8 15.5 42 11
Series Trip Relay Trip (4-terminal) Screw Terminal
NH1Y e NH1L
(F(’)ag?l)tgigtness Indicator wire Indicator wire Panel thickness Indicator wire
- 2 length: length: 0.810 3.2 " Tab terminal #110
approx. 100 approx. 100 ( ) M4 terminal screws (:uxiﬁ;ml/n,;arm)
128, Jndicator 45 g Indicator o, 50.3 8 50.3 8 9.7 Main circut 2.8 x 0
< ,‘ N - N : - - & : terminal (0.8t) (2.8W x 0.5)
| ) —, e} o R n
) T | S, |
] © LOAD ) LOAD H=— [ LOAD r
1= < © \ & o
; °o © \ © F °o ©
9 ‘,,o o _ o | _ > __ Y Nl N o N o | _ Y
‘ <] I ' E) &Y \ o3| ' |o = g <
‘ « « t © o ©] - F 9 ai
[ [
| o) LINE ° —t= '\ LINE ° o) LINEol: I
| | 47.8 5
138 229 22 478 Auxiliary contact 22 50.3 111—-
22 38 Tab terminal #250 Tab terminal #110
(6.3W x 0.81) (2.8W x 0.5t)
1-pole 2-pole Series Trip Relay Trip (4-terminal) Screw Terminal
B
N i) 2
O [ o't/
Tab #250 Tab #187 Tab #110

All dimensions in mm.
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25



NH1 series Circuit Protectors (Accessories)

Dimensions

NH1V
1-pole

13

10, M5 terminal screws E25, 30A)
M4 terminal screws (20A max.)

M3.5 terminal screws

M5 terminal screws (25, 30A)
M4 terminal screws (20A max.)

M5 terminal screws

&
8| N = 8lez RN 823 -
B
2-03.5 holes 2-03.5 hol -
& 6 (for screw mounting) ‘ (fOBV scrow erfS‘OU"fiﬂg) ¥g (%o?::grg\?vlerr?ounting)
(1_‘0)‘ 1 DIN rail (B;A) BAP) = M3.5 terminal screws
Series Trip 16 : 16 DIN rail (BAA, BAP)
Series Trip (Auxiliary/Alarm Contacts) Relay Trip
2-pole
M3.5 terminal screws 13 5336 13 53 3
13 10, /M5 terminal 25, 30A) 21 21
10, M5 terminal screws (25, 30A) M4 tm::\ iiﬁiwi =2OA ma]xJ M5 terminal screws = =
M4 terminal screws (20A max.) [ 1 A0 lerminal SCrews r
2 i Q o)
i 8 % g 8
i E - i 8o T
©
| 2-03.5 holes
(for screw mounting)
2-03.5 holes —_— 2-03.5 holes
(for screw mounting) (for screw mounting)
6.8 5
32 DIN rail (BAA, - M3.5 terminal screws
DIN rail (BAA, BAP)
Series Trip Series Trip (Auxiliary/Alarm Contacts) Relay Trip
3-pole
MS terminal screws (25, 30A) 113 13
113 53 M4 terminal screws (20A max.)
M5 terminal 25, 30A) M3.5 terminal 10 )
memmpm [ e ] | usiemn
] Q )
8 ge
82 83 o] - . o
<8 9|8 ‘Ho
Lol
| 2-03.5 holes
F 2-03.5 holes X (for screw mounting) J
~ (for screw mounting) — 2-03.5 holes
o 42 ¥ B (for screw mounting)
— 6.8
48 DIN rail (BAA, BAP) A’i_l(* MB3.5 terminal screws
Series Trip 48 DIN rail (BAA, BAP)
Series Trip (Auxiliary/Alarm Contacts) Relay Trip
Accessories
Product / Shape Ordering No. Package Quantity Description / Dimensions
Terminal Cover Two pieces are required for 1 unit.
. . 14. 17.
(for main terminals) 876 r—8> s
for NH1V . Sl
b0
0
©,
NH9Z-APN02 2 \L\%—M 3 F
&
Material: Polyamide _ 125
Terminal Cover Two pieces are required for 1 unit.
: . . 14. 17.
(for main/auxiliary terminals) ’<—}(71§1 | 8 s
for NH1V ==
< 2 ol | o]
— ] ~ - @
1L Il
NH9Z-BPNO02 2 A

Material: Polyamide

“Q 8

[_[72]_|
IR

—=
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NH1 series Circuit Protectors Instructions

Mounting Hole Layout

NH1S
1-pole 2-pole

;gc;\‘) g é g

& &
NH1Y ¢ NH1L
1-pole 2-pole
< <<
18.3'32

34.3%*

¢ Determine the dimension A within the panel thickness using the
following formula:

Dimension A (mm) = 50.4+(Panel thickness - 0.8) x 0.87
Applicable panel thickness: 0.8 to 3.2 mm

Panel Mounting Screw Length
Select the screw length with reference to the following table.

Panel thickness (mm) 08|10|12|14|16|18|20|23|26|3.2

Without washer ﬁ 5/ 5| 5|6 |6 |6|6]|6 |77

With plain washer ﬁ
(0.5 mm thick)

With spring washer ﬁ
(0.7 mm thick)

With plain washer
(0.5 mm thick)

and spring washer %6 6|7 7|7 77888
(0.7 mm thick)

M3 screw mounting
Tightening torque: 0.5 to 0.8 N-m minimum

NH1V
1-pole 2-pole 3-pole
10, 26 42
s ¢ %
3 3 S
2

Installation Angle

Tripping method is hydraulic magnetic. Minimum operating cur-
rent varies with installation angle because operating currents are
influenced by the weight of movable iron core. With reference to
the following figure, correct the rated current.

115%
The circuit protector cannot be
installed with the lever/rocker
facing downward.

Note 1: The rated current does not change depending on the installation
angle.

Note 2: The minimum operating current is calculated from the following
formula:
(Minimum operating current) = (Rated current) x 125% x (Correc-
tion factor by installation angle)

Instructions

One-pole circuit protectors cannot be combined to make
2- or 3-pole units due to their characteristics. Order multi-
poles from IDEC.

Recommended Soldering Conditions

Solder the main terminal at a temperature of 390°C within
10 seconds using a 60W soldering iron.

Solder the auxiliary/alarm terminal at a temperature of
350°C within 3 seconds using a 60W soldering iron.
(Sn-Ag-Cu lead-free solder is recommended.)

When soldering, do not touch the circuit protector hous-
ing, auxiliary and alarm contacts with the soldering iron,
and do not bend the terminals or pull the wires.

Check your actual soldering conditions before soldering.

Main Circuit Terminal: Screw terminal
Applicable wire size 1.25 to 5.5 mm?
R1.25-4 to R5.5-4
No.of crimping terminal 1

1.0to 1.2 N'm

Applicable crimping terminal

Tightening torque

Thrust force (screw pressing load) in screw tightening should be 29N or
less. The screw driver may slip out depending on the shape and condi-
tions. In this case, hold the terminal with a tool and tighten the screw by
applying a thrust force of about 50N without deforming the terminal.
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NRA series Circuit Protectors

Best Selling Circuit Protectors
Wide selection of applications ranging from
computers to office and factory automation

¢ Available with inertia delay

¢ Available with auxiliary contact or alarm contact

¢ Hydraulic-magnetic tripping system

e Safe trip-free mechanism

e Vibration-proof design

e Variety of mounting methods

¢ |[EC (IEC 60934) compliant

¢ Available in tab-terminal and screw-terminal suited for
crimping-terminal wiring.

NRAS NRAN

Mounting
hole
32x19.6

Applicable Standards

Mark

Certification Organization /
File No.

uL1o77
CSA C22.2 No. 235 (Note 1)

Gm us

UL/c-UL recognized
File No. E68029

EN60934
(VDE0642) (Note 2)

VDE No. 116381

EU Low Voltage Directive

NRAR

Mounting
hole
32x19.6

llluminated Rocker

EN60934 Rocker
c (Note 3) (with Neon lamp)
GB17701 CCC No. 2005010309151792
Electrical Appliance and
Material Safety Law @ JET
Technical Standard
For details, see the list of standard certified products in the back of this catalog.
Note 1: All standard models  Note 2: All models Note 3: Series trip only
Specifications
Model NRAS NRAN NRAR
Operator Style Lever Lever Rocker (Non-illuminated, llluminated)
Protection Method Hydraulic-magnetic tripping system
Series trip (current trip) Relay trip (voltage trip)
Internal Circuit Series trip (current trip) with auxiliary contacts
Series trip (current trip) with alarm contacts
No. of poles 1, 2, 3 poles 1 pole

Rated Voltage

250V AC 50/60Hz, 65V DC

Minimum Applicable Load

24V AC/DC, 100 mA (reference value)

Rated Current

Current trip: 0.3A, 0.5A, 0.75A, 1A, 2A, 3A, 5A, 7.5A, 10A, 15A, 20A, 25A, 30A

Trip Voltage
(Voltage trip)

Rated voltage: 24V DC (operating at 90% of the rated voltage or higher, at 25°C)
Voltage application duration: 1 sec maximum
Trip time: 0.05 sec maximum (at the rated voltage)

Rated Interrupting Current

250V AC 50/60Hz 1000A, 65V DC 1000A

Auxiliary Contact
Alarm Contact

SPDT microswitch 250V AC 5A (resistive load), 50V DC 1A (resistive load)

Reference Temperature

+25°C

Operating Temperature

—40 to +85°C (no freezing)

Storage Temperature

—40 to +90°C (no freezing)

Operating Humidity

45 to 85% RH (no condensation)

Storage Humidity

45 to 85% RH (no condensation)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

2000V AC for 1 minute (between live part and ground, between terminals of different poles, between terminals of
the same poles when main contacts are open, between main circuit and auxiliary contact)

Vibration Resistance

100 m/s? (10 to 100Hz)

Shock Resistance

1000 m/s?

Life

Over 10,000 operations (6 operations per minute)

Terminal Style

Main terminal: Tab terminal #250, M4 screw terminal
Auxiliary contact/Alarm contact: Tab terminal #110

Weight (Approx.) (NRAS series trip)

1-pole: 60g, 2-pole: 125g, 3-pole: 190g

¢ Do not use the NRA circuit protectors in environments where they are exposed to extreme temperature, humidity, dust, corrosive gases, vibration,
shock, or in a circuit where inrush current may be present, otherwise unnecessary operations and damage may occur.

Indicator Ratings (llluminated rocker unit)

Standard Color

Indicator Rated Voltage Housing Black
100 to 110V AC, 50/60Hz Black with white letters, ON-OFF, I/
Neon 200 to 220V AC, 50/60Hz Lever (NRAS-, NRAN) 0
LED 4 to 8V DC Rocker Color, Rocker Color Indicator Color
Indicator Non-illuminated | Opaque white -
Color (NRAR) | with Neon lamp | Transparentred | Red
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NRA series Circuit Protectors

Part No. Development

N RAS 1

[1] Operator Style Inertia Delay [6] Terminal Style [9] Voltage Trip Coil Voltage fi0] Indicator Rated Voltage
Lever ) Code Tab (Code) : NRAR rocker with
NRAS Without (B ar ) Terminal | Bjank Relay trip only Indicator only
. S Rat Light | _ Indicator
NRAN With F Tormmnal| S Voaltgge (Code) Source| Rated Voltage| (Code)
Rocker Not possible to Screw terminal is 24V DC 24V DC Neon L100t0 1IOVAG] 1
(w/ or w/o indicator| designate with available with 200 to 220V AC 2
NRAR voltage trip type. Series Trip only. LED | 4to8VDC 3
I l [6] [9]
nlclElER ol R

[2] No. of Poles [3]Internal Circuit [4] Auxiliary Contact [7]Rated Current [8] Time Delay Curve f{1 Flush Plate
1-pole C°de (csfrrrlgrsnTT”er) (Code) without |55 gﬁi‘; | code AC DC NRAS only
2-pole 2 Relay Trip 5 w/Auxiliary Contact| 11 0.3A 0.3A MA MD ) (Code)
3-polel 3 (Voltage Trip) wihlam Contact | 21 05A | 05A AA AD Without | iank
Multi-pole is Voltage trip is available only with Voltage trip cannot be 0.75A | 0.75A BA - With /WP
available with NRAS NRAS and NRAN tab terminals. designated. 1A 1A Not applicable for
and NRAN series. 2A 2A voltage trip models.

3A 3A
5A 5A
7.5A 7.5A
10A 10A
15A 15A
20A 20A
25A 25A
30A 30A

Part No. Examples

(1) Circuit protector: Lever

NRAS 1100F -
'\Nﬂzdjfl Poles 4-,'

Internal Circuit

Aucxiliary Contact/Alarm Contact (w/, w/o)

Inertia delay (w/, w/o)

(2) Circuit Protector: llluminated rocker

NRAR1111F-3AAA-1

Model
No. of Poles
Internal Circuit

Auxiliary Contact/Alarm Contact (w/, w/o]
Inertia delay (w/, w/o)

10A AA

—I_— Time Delay Curve

Rated Current

Indicator Operating Voltage
(illuminated only)

Time Delay Curve

Rated Current

FIDEC

29



NRA series Circuit Protectors

NRAS (Lever)

Specify a rated current, time delay curve, and rated voltage in place of (@l

Package Quantity: 1

No.

Designation Code

Giout | .| 'Stie | Deiay | Piate | Alarm Contagt Part No. mRated | 2T | (o)Rated
Poles Current Voltage
Curve
Without NRAS1100-
Without | w/Auxiliary Contact | NRAS1111-
. w/Alarm Contact | NRAS1121-
Without Without NRAS1100- /WP
With | w/Auxiliary Contact | NRAS1111- /WP
Tab w/Alarm Contact | NRAS1121- /WP
Terminal Without NRAS1100F-
Without | w/Auxiliary Contact | NRAS1111F- 0.3A
) w/Alarm Contact | NRAS1121F- 0.5A
With - 0.75A
Without NRAS1100F- /WP 1A
) With | w/Auxiliary Contact | NRAS1111F- /WP 2A AA
Series 3A BA
Trip 1 w/Alarm Contact | NRAS1121F-[7] (8] /WP A MA _
Current Without NRAS1100S- 7.5A AD
Trip Without | w/Auxiliary Contact | NRAS1111S- 7. [8 10A MD
) w/Alarm Contact | NRAS1121S- ;gﬁ
Without Without NRAS1100S-JB/WP |  25A
With | w/Auxiliary Contact | NRAS1111S- 7 [8 /WP 30A
Screw w/Alarm Contact | NRAS1121S- /WP
Terminal Without NRAS1100FS-
Without | w/Auxiliary Contact | NRAS1111FS-
. w/Alarm Contact | NRAS1121FS-
With Without NRAS1100FS- /WP
With | w/Auxiliary Contact | NRAS1111FS- /WP
w/Alarm Contact | NRAS1121FS- /WP
Without NRAS2100-
Without | w/Auxiliary Contact | NRAS2111-
. w/Alarm Contact | NRAS2121-
Without Without NRAS2100- [7][8 /WP
With | w/Auxiliary Contact | NRAS2111- /WP
Tab w/Alarm Contact | NRAS2121- /WP
Terminal Without NRAS2100F-
Without | w/Auxiliary Contact | NRAS2111F- 7 [8 0.3A
w/Alarm Contact | NRAS2121F- 0.5A
With ; 0.75A
Without NRAS2100F- /WP 1A
) With | w/Auxiliary Contact | NRAS2111F- 7 [8 /WP 2A AA
Series 3A BA
Trip o w/Alarm Contact | NRAS2121F- /WP on VA B
Current Without NRAS2100S- 7.5A AD
Trip Without | w/Auxiliary Contact | NRAS2111S- ]gﬁ MD
, w/Alarm Contact | NRAS2121S- 20A
Without Without NRAS2100S- /WP 25A
With | w/Auxiliary Contact | NRAS2111S- /WP 30A
Screw w/Alarm Contact | NRAS2121S- [7][8]/WP
Terminal Without NRAS2100FS-
Without | w/Auxiliary Contact | NRAS2111FS-
w/Alarm Contact | NRAS2121FS-
With -
Without NRAS2100FS- /WP
With | w/Auxiliary Contact | NRAS2111FS- /WP
w/Alarm Contact | NRAS2121FS- /WP
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NRA series Circuit Protectors

NRAS (Lever)

Specify a rated current, time delay curve, and rated voltage in place of (9l

Package Quantity: 1

Designation Code

Ciroutt | Poiss |  Syle. | Detay | Piate | Alarm Contagt Part No. 7Rated | GO0 Gl
Curve
Without NRAS3100-
Without | Without | w/Auxiliary Contact | NRAS3111-
Tab w/Alarm Contact | NRAS3121- 0.3A
Terminal Without NRAS3100F- 07on
' With | Without | w/Auxiliary Contact | NRAS3111F- ;ﬁ AA
S%ri'ss \ w/Alarm Contact | NRAS3121F- A A )
Ct%rrzgnt Without NRAS3100S- 718 7.5A AD
Without | Without | w/Auxiliary Contact | NRAS3111S- 12? MP
Screw w/Alarm Contact | NRAS3121S- ggﬁ
Terminal Without NRAS3100FS- [7][& 30A
With | Without | w/Auxiliary Contact | NRAS3111FS-
w/Alarm Contact | NRAS3121FS-[7.
1 Without NRAS1500- [9]
Relay
v;:;%e 2 TerT;?nal Without | Without Without NRAS2500- 3] - - 24V DC
Trip
3 Without NRAS3500- 9]
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NRAN (Lever)
Specify a rated current, time delay curve, and rated voltage in place of [9l. Package Quantity: 1
Int_erngl ’\:)?' Terminal | Inertia Auxiliary Contact Part No. De5|gr7at|on Code
Circuit Poles Style Delay Alarm Contact Rated [8 Time Delay [9] Rated
Current Curve Voltage
Without NRAN1100-
Without | w/Auxiliary Contact | NRAN1111-
Tab w/Alarm Contact | NRAN1121- [
Terminal Without NRAN1100F- [Z
With w/Auxiliary Contact | NRAN1111F-
Series Trip 1 w/Alarm Contact | NRAN1121F-
Current Trip Without NRAN1100S-
Without | w/Auxiliary Contact | NRAN1111S-
Screw w/Alarm Contact | NRAN1121S-
Terminal Without NRAN1100FS-
With w/Auxiliary Contact | NRAN1111FS-
w/Alarm Contact | NRAN1121FS-[7][8
Without NRAN2100-[7
Without | w/Auxiliary Contact | NRAN2111- [7 0.3A
Tab w/Alarm Contact | NRAN2121- 00722
Terminal Without NRAN2100F- 1A
With | w/Auxiliary Contact | NRAN2111F- 2A AA
Series Trip 5 w/Alarm Contact | NRAN2121F- 22 I\E/’Iﬁ _
Current Trip Without NRAN2100S- 7.5A AD
Without | w/Auxiliary Contact | NRAN2111S- 10A MD
Screw w/Alarm Contact | NRAN2121S- ;‘32
terminal Without NRAN2100FS- 25A
With | w/Auxiliary Contact | NRAN2111FS- [7][8 30A
w/Alarm Contact | NRAN2121FS-
Without NRAN3100-
Without | w/Auxiliary Contact | NRAN3111-
Tab w/Alarm Contact | NRAN3121-
terminal Without NRAN3100F-
With | w/Auxiliary Contact | NRAN3111F-
Series Trip 3 w/Alarm Contact | NRAN3121F-
Current Trip Without NRAN3100S- [7
Without | w/Auxiliary Contact | NRAN3111S-[7][8
Screw w/Alarm Contact | NRAN3121S-
Terminal Without NRAN3100FS-
With | w/Auxiliary Contact | NRAN3111FS-
w/Alarm Contact | NRAN3121FS-
1 Without NRAN1500- [9]
v%ﬁfgemr?p 2 | 0| without Without NRAN2500- [& - - 24V DC
3 Without NRAN3500- [9]
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NRAR (Rocker)

Specify a rated current, time delay curve, and indicator rated voltage in place of fi0l.

Package Quantity: 1

- . . - Designation Code
llluminated Ig[i(:éﬂﬁl Pof TeSr;r;/:gal IB:'E; Axg;g%ggggft Part No. 7 Rated Time | fid Indicator
oles TR Delay Rated
Curve Voltage
Without NRAR1000- -
Without | w/Auxiliary Contact | NRAR1111- - 0.3A
Tab w/Alarm Contact | NRAR1121-[7][8 - 007'22 1: Neon
Terminal Without NRAR1100F- [7][8] - A 100 to 110V
Series With | w/Auxiliary Contact | NRART111E- 718 - 10 2A AA AC
, Trip w/Alarm Contact | NRAR1121F- 7 [8] - 3A BA 1 2 Neon
llluminated Cur- 1 - 5A MA
- Without NRAR1100S- [7][8] - 75A AD i%o to 220V
Trip Without | w/Auxiliary Contact | NRAR1111S- - 10A MD
Screw w/Alarm Contact | NRAR1121S- (7] (8] - i@ ;gﬁ 3:LED
Terminal Without NRAR1100FS- [7][8] - 25A 4108VDC
With w/Auxiliary Contact | NRAR1111FS- - 30A
w/Alarm Contact | NRAR1121FS- - [i0
Without NRAR1100-
Without | w/Auxiliary Contact | NRAR1111- 0.3A
Tab w/Alarm Contact | NRAR1121- 718 00722
Terminal Without NRAR1100F- 1A
Series With w/Auxiliary Contact | NRAR1111F- 2A AA
Non- gﬁﬁ ] w/Alarm Contact | NRAR1121F- [7. 22 l\?lﬁ _
illuminated | Without NRAR1100S- 7.5A AD
Trip Without | w/Auxiliary Contact | NRAR1111S- 10A MD
Screw w/Alarm Contact | NRAR1121S- ;82
Terminal Without NRAR1100FS- 25A
With | w/Auxiliary Contact | NRAR1111FS- 30A
w/Alarm Contact | NRAR1121FS-
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Internal Circuits
NRAS and NRAN

. . Series Trip Series Trip .
(CS L?r'::r? t-l‘-lt;?p) (Current Trip) (Current Trip) (VFciletlz:geT‘rl'lﬁp)
With Auxiliary Contact With Alarm Contact
LINE LINE LINE <
| e o v
NC NO
- e NC .
c (6]
C z
LoAD] LOAD | LOAD| ar
NRAR e Dashed lines show the illuminated rocker type.
. . Series Trip Series Trip
(CSL?rrrI:r?tTIE;? ) (Current Trip) (Current Trip) =
P With Auxiliary Contact With Alarm Contact
LOAD | LoAD]

NC
NO
LINE
¢ [ndicator terminals on the illuminated rocker type . Lead Wire
Indicator terminals are available only on the series trip type without ndicator A B
auxiliary and alarm contacts. Neon 100 to 110V | White | White
Auxiliary and alarm contacts are provided with color-coded lead wires as (for AC) 200 to 220V | Black | Black
Sh.O\'Nn in the table at right. LED Positive Black -
* Wiring Example (for DC) Negative - White
NRA Series Trip
%—O\Oﬁ/\— LOAD
Overcurrent - Time Delay Characteristics (sec at 25°C)
For Time Delay Percent of Rated Current
Curve 100% 125% 150% 200% 400% 600% 800% 1000%
AC AA No Trip 10-120 6-45 2.2-15 0.3-2 0.05-0.55 | 0.007-0.13 | 0.005-0.04
50/60Hz BA No Trip 0.75-10 0.45-3.5 0.22-1.3 | 0.045-0.22 | 0.012-0.12 | 0.005-0.06 | 0.004-0.03
MA No Trip 60-900 30-260 9-70 1.5-8 0.18-2.5 | 0.009-0.25 | 0.006-0.08
e AD No Trip 10-130 6-55 2.6-20 0.5-3.5 0.12-1.4 0.008-0.1 | 0.005-0.05
MD No Trip 35-400 20-200 7-60 1.3-8 0.2-3 0.01-0.25 | 0.006-0.08

Note: Circuit protectors with inertia delay may have a slightly longer time delay at 600% or higher.
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Time Delay Curves

For AC
1000 1000
100 Curve AA
(at 25°C)
10
o (6]
Q Q
2 12}
£ £
(o} 1 [}
E E
= =
0.1 0.1
i
0.01 % 0.01
%
100[150] 300 400 500 600 700 800 900 1000 100f150
125200 125200

Current (percent load of the rated current)

Curve AD

Time in sec

S M

1000150/ 3
125200
Current (percent load of the rated current)

Time Delay Curve and Ambient Temperature

Since the NRA series circuit protectors employ an electromag-
netic tripping system, the rated current (trip current) is not affect-
ed by the ambient temperatures, but the time delay varies with
the oil viscosity in the oil dash pot. Lower oil viscosity at higher
temperatures results in shorter delay, whereas at lower tempera-

[ [
0 400 500 600 700 800 900 1000

300 400 500 600 700 800 900 1000

Current (percent load of the rated current)

Curve MD

Time in sec

T
T

[T [ T 1

100150
125200

T
T
[ [

300 400 500 600 700 800 900 1000

Current (percent load of the rated current)

rents.

Time in sec

100150
125200
Current (percent load of the rated current)

300 400 500 600 700 800 900 1000

Circuit Protector with Inertia Delay

Circuit protectors equipped with inertia delay do not respond to
high inrush currents caused by transformer or lamp loads, but
perform the specified interruption on the subsequent overcur-

) 16,000
tures the delay will be prolonged. 1. Percent of rated curront
The above time delay curves are at 25°C. With reference to these " Pulse peak current 100
’ — _Pulse peak current_
curves, time delays can be corrected. 14,000 Protector rated current
. 2. Sinusoidal or parabolic pulse
H & 12,000 N
Temperature Correction Curve < !
5 Pulse peak current
The above time delay curves are at 25°C. With reference to the S 10,000 ‘ v
; : ) 3 1o
following figure, time delays can be corrected. = Pulse width
= (Duration)
600 Curves AA, BA, MA, & 8,000
500 AD, and MD ‘S
400 At the minimum tripping current €
g\i (125% current) 8 6,000
= 0 ©
& N o
8 2o 4,000
(] ™~
£ ™~
= ™~ \\
o 100 2,000
8; 80
C
2 60
o 1 2 4 5 6 7 8 9 10
40
Pulse Width (ms)
-40 -30 -20 ~-10 0 10 20 30 40 50 60 70 80 90

25

Ambient Temperature (°C)

All dimensions in mm.

Note: Inertia delay is designed not to trip on a pulse of 20 times
the rated current (peak value) for a duration of 8 ms. See

the above curve.
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NRA series Circuit Protectors

Impedance and Coil Resistance Voltage Drop due to Coil Resistance or Impedance
The internal resistance or impedance of a circuit protector tends

Series Trip (Current Trip) (@t 25°C) 5 be larger for a smaller rated current. Therefore, when circuit
Current Trip protectors of a small rated current are used for a power-supply
Rated For AC 50/60Hz For DC switch, voltage drop should be taken into consideration. Internal
Current Impedance (Q) Resistance (Q) resistance also varies with time delay curves in spite of the same
Curves AA, BA, and MA Curves AD and MD rated current, which should also be considered during installa-
0.3A 9.82 9.67 tion.
0.5A 3.36 3.24 Impedance Correction Curve
0.75A 1.49 1.45
1A 0.92 0.90 100
2A 0.21 0.21
3A 0.092 0.09
5A 0.036 0.036 10 Curves AA, BA, and MA
7.5A 0.018 0.017 £
10A 0.012 0.0012 é M
15A 0.0068 0.0066 3 !
20A 0.0048 0.0048 3 o
25A 0.0043 0.0043 & 04
30A 0.0041 0.0036
Note: Tolerance: +25% (up to 5A), +50% (7.5A or higher)
0.01

0.001 0.01 0.1 1 10 100
. . o
Relay Trip (Voltage Trip) (at 25°C) Impedance (Q)
For DC
Rated Voltage Resistance (Q) Resistance Correction Curve
24V DC 163 100
Note: Tolerance: +25%
10
Curves AD and MD
<
€
[} N2
5 1
o
el
[0}
T
lid N
0.1
1
0.001 0.01 0.1 1 10 100
Resistance (Q)
Dimensions
NRAS (Lever)
1-pole i
Tab terminal #250 - Md terminal sorews Tab terminal #110
2-M3 (6.4W x 0.81) Tab terminal #110 Main circuit terminal (0.8t) (2.8W x 0.51)
2-M3 mounting screw (2.8W x 0.5t) 2-M3 mounting screw
_LS]: @ LNE \O
:Oo :Oo n o /g
= % X[ ©
SN g a | o 2l o
g9 ol & g s
S o
:L‘E);\‘: == = @ Loap (O E F )
19.1 NRAST111 NRAS1121 0.2 40 4
NRAS1111F NRAS1121F 3.2 48 J
| | 17.5 53.6
2-pole 3-pole
4-M3 6-M3
ST 1
o] [Pl Ut 0 EEAES
= o] W oz

]

D

19.1 191 | 191
‘ 382 NRAS2111 NRAS2121 ‘ 273 NRAS3111 NRAS3121
NRAS2111F NRAS2121F NRAS3111F NRAS3121F

a

i

All dimensions in mm.
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NRAS (Lever with Flush Plate)

)
zZ

T
Approx. 60°

66
38.5
66
38.5
L
A=

IR

Rated
Current
Indication |

Rated
Current
Indication

-
©
e

17.5
3.3

Panel thickness: 1.4 to 2.5

Main circuit terminal (0.8t)
a M4 terminal screws

o) LINE Qo %

40
50.6

NRAN (Lever)

1-pole i
Tab terminal #250 M4 terminal screws Tab terminal #110
M3 (6.4W x 0.8t) Tab terminal #110 ~ Main circuit_terminal (0.8t) (2.8W x 0.5t)
2-M3 mounting screw (2.8W x 0.51) 2-M3 mounting screw
‘ug%u* LINE $ ﬂ E @ une \O D
- 2 4| S 8 ¥/ 3
= X © 5 @ i
o — —_
N g S 8| g g &
Yals g ! TS g | ?|E
y L4 I o
ma & o (@] i LT 0 ‘ © oo (o i
191 45 = NRAN1111 NRAN1121 224 4
16.5 50.5 18. 49
|18 - | NRAN1111F NRAN1121F ‘
546
54.6
2-pole 3-pole
4-M3 6-M3
A%FLJﬁﬁL P TE T
2 ] L¥] % % ¥ - I ¥ % % % % % %
jgﬂrjﬁﬁr e | o = | oo jgarjgﬂranr oafer | walen | sl oafer | walen | emlem
19.1 NRAS2111 NRAN2121 191,181 NRAN3111 NRAN3121
38.2 NRAS2111F NRAN2121F 57.3 NRAN3111F NRAN3121F
NRAR (Rocker)
Indicator wire
M4 terminal screws
I . Main circuit terminal (0.8t) Tab terminal #110
Tab terminal #250 Indicator wire oM3scrows. . (2.8W x 0.5t)
(Indicator terminal) -M Screws
o Loap (o] LOAD QD ] ) LoAD(O -~
L) %) "ol
Bl 2 N < g
5
H | BN :
o LlNEGD B = i T i b:,@:—UNEE
56 56 | Tab terminal #110 56
655 655 (2.8W x 0.5t) i 64
705 69.6 e 69.6

NRAR1100 (with indicator)

NRAR1111 (with auxiliary con-

(Screw Terminal)
tact and indicator)

All dimensions in mm.
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Mounting Hole Layout

Model NRAS NRAS with Flush Plate NRAN and NRAR
4 Mounting hole | | @4 Mounting
/ ‘ ‘ hole  (9.8) 19.1, 19.1
R d ok NN e
S o N N H | —
o Lo o ©
® N 8 o
e
Panel ‘ ‘ ‘ N : Do
Cut-out H—-¢— ¢ ‘ —
19.1 | 19.1 1-pole| 196 5] 1-pole
2-pole 38.7 2-pole
3-pole
Note: See "Accessories" for the mount- [Note: Flush plate is installed on the Note: "Accessories" for the mounting
ing hole when the plug-in base is circuit protector before shipment holes when the flush plate or
used. and cannot be removed. plug-in base is used.

* M3 screw mounting
¢ Tightening torque: 0.5 to 0.8 N-m

Panel Mounting Screw Length
Select the screw length with reference to the following table.

Panel thickness (mm) 08[10|12|14]16|18|20|23|26]3.2

Without washer ﬁ @w|lw|s5|5|5|5|5|6|6]|686

With plain washer ﬁ 5|5|5|5|6|l6|6|6|6|@

(0.5 mm thick)

With spring washer
(0.7 mm thick) ﬁ5 5|5|(5|6|6|6|6|6]|7

With plain washer

(0.5 mm thick) and %
spring washer

(0.7 mm thick)

6| 6|6 |6 |6 |6 |6 |MNH|0|S8

Note: Avoid using screws in the parenthesized lengths whenever possible.

Installation Angle

Overcurrent tripping method is hydraulic magnetic. Minimum
operating current varies with installation angle because operating
currents are influenced by the weight of movable iron core. With
reference to the following figure, correct the minimum operating

current.
;E #1 00%

115% The circuit protector
cannot be installed with
the lever/rocker facing

downward.

100%# [

Instructions

One-pole type circuit protectors cannot be combined to
make 2- or 3-pole units due to their characteristics. Order
multi-pole types from IDEC.

Recommended Soldering Conditions

Solder the main terminal at a temperature of 390°C within
10 seconds using a 60W soldering iron.

Solder the auxiliary/alarm terminal at a temperature of
350°C within 3 seconds using a 60W soldering iron. (Sn-
Ag-Cu lead-free solder is recommended.)

When soldering, do not touch the circuit protector hous-
ing, auxiliary and alarm contacts with the soldering iron,
and do not bend the terminals or pull the wires.

Check your actual soldering conditions before soldering.

Main Circuit Terminal: Screw terminal

1.25 to 5.5 mm?
R1.25-4 to R5.5-4
No.of crimping terminal 1

1.0to 1.2 N'm

Applicable wire size

Applicable crimping terminal

Tightening torque

Thrust force (screw pressing load) in screw tightening should be 29N or
less. The screw driver may slip out depending on the shape and condi-
tions. In this case, hold the terminal with a tool and tighten the screw by
applying a thrust force of about 50N without deforming the terminal.
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Accessories Package Quantity: 1
Shape Spﬁg:':a_ Part No. For Use on Description / Dimensions
Flush Plate Mounting Hole
Layout
N RAN Panel thickness:
For 1-pole | NR31 NRAR (, T 1to4mm 5mm
For 2-pole | NR32 [ {
1) =1
1-pole| 19.6 ﬁ_‘ y
NRAN 2-pole| 38.7(2) _ Amm _ i
For 3-pole 3-pole 57.8 (3)
For 2-pole
For1-pole  (Black plastic plate) For 3-pole | NR33
Dustproof Cover
For 1-pole | NRA-C1 NRAR
325 20
© OI
S o
(Silicon rubber) I
50 23
Plug-in Base For Surface mount can mount directly on a panel
(250V AC/DC - 20A max.) w | 1-pole | NUST surface with two M3 screws.
3 For NRAS DIN rail mount can snap onto a DIN rail.
Mounting Clip = | 2-pole NUS2 NRAN ¢ Applicable only for series trip units.
3 For (Not applicable for units with auxiliary and
g 3-pole NUS3 alarm contact or with indicator.)
033 e Terminal screw M4, 20A max., with hold-
e | NUSTY NRAR | down spring
ke 3 For Tightening torque: 1.0 to 1.3 N-m
e A | | For 3-pole - 1-pole NR21 1hgau:qtggzgg;;3?nel surface glflsor:::lng on a DIN rail
. S R
For 1-pole FOr2-pole ™ i b un Sori | For NRAS ‘7 ﬂ DIN rail ‘ )
r old-Down Spring E 2-pole NR22 NRAN ‘2_-@?;.5
w For M@‘hole ) e
o ; ’
P 3-pole NR23 g i | é
= T
For \ ‘
1-pole NR211 NRAR L
. Package | For Use o
Shape Color | Part No. | Ordering No. Quantity - Description
Color Cap Color caps fit onto
Blue | NR5S NR5SPNO5 NRAS circuit protectors
o15.8 mm Color Cap Panel for cplor—coding circuits
“—" @ \ and improved appear-
= ance of the panel. Avail-
; A Red NR5R NR5RPNO05 able in four colors:
W 3V - 5 NRAS
S~ = Blue (7.5B4/8 approx.)
White | NR5H NR5HPNO5 Red (7.5R5/14 approx.)
White (N9.5 approx.)
Yellow (2.5Y9/4 approx.)
Yellow | NR5Y NR5YPNO5
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NRL series Circuit Protectors

Miniature circuit protectors with hydraulic-magnetic tripping system, allow for space and
cost savings. Long life also reduces maintenance costs.

e Compact size (only 36.6H x 16.8W x 42D mm)

e One-lever (one-rocker) for 2-poles, ensures proper inter-
ruption to both poles when one pole is tripped.

¢ | ow, middle, and high speed response

¢ Variety of rated currents and internal circuits

¢ Available with auxiliary contacts and inertia delay

e Over 20,000 mechanical operations

e Hydraulic-magnetic tripping system

e Safe trip-free mechanism

¢ VVibration-proof design

This product is recognized by Underwriters Laboratories
under UL1077 as a "Supplementary Protector."

Certification Organization /

Applicable Standards File No

UL/c-UL recognized

uL1077 File No. E68029

CSA C22.2 No. 235 CSA file No. LR83454

EN60934

(VDE0B42) VDE No. 102746

ENG0934 ( € EU Low Voltage Directive
(Note)

GB17701 CCC No. 2005010307151789

Electrical Appliance and
Material Safety Law
Technical Standard

(Electrical appliance except-
ing specified appliances)

(For switch type)

For details, see the list of standard certified products in the back of this catalog.
Note: Series trip only

Specifications
Model NRLT NRLP NRLY NRLR NRLK
Shape
Operator Style Lever (lever color: black) | Lever (lever color: black) | Rocker (non-illuminated), llluminated rocker Large rocker

Protection Method

Hydraulic-magnetic tripping system

Internal Circuit

Series trip (Current trip), Relay trip (Voltage trip)* *: Not available on NRLP

Series trip (Current trip) with auxiliary contacts, Switch only, Switch only with auxiliary contact

No. of Poles

1-pole, 2-pole (1-lever) \ 1-pole \ 1-pole, 2-pole (1-rocker)

Rated Voltage

250V AC 50/60Hz, 50V DC

Minimum Applicable
Load

24V AC/DC, 100 mA (reference value)

Rated Current

Current trip: 0.1A, 0.5A, 1A, 2A, 3A, 4A, 5A, 7.5A, 10A, 12.5A, 15A, 20A Switch only: 20A max.

Trip Voltage
(Voltage trip)

100V AC 50/60Hz,24V DC (operating at 90% of the rated voltage or higher, at 25°C)
Voltage application duration: 1 sec maximum
Trip time: 0.05 sec maximum (at the rated voltage)

Rated Interrupting
Current

250V AC 50/60Hz, 750A PC1 (UL rating: 1000A)
50V DC, 500A PC1 (UL rating: 1000A)

Auxiliary Contact

SPDT microswitch 125V AC - 3A (resistive load), 30V DC - 2A (resistive load)

Reference Temperature

+25°C

Operating Temperature

—40 to +60°C (no freezing)

Storage Temperature

—40 to +85°C (no freezing)

Operating Humidity

45 to 85% RH (no condensation)

Storage Humidity

45 to 85% RH (no condensation)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

2000V AC, 1 minute
(between live part and ground, between terminals of different poles, between terminals of the same pole when main con-
tacts are open, between main circuit and auxiliary contact)

Vibration Resistance

100 m/s? (10 to 55 Hz), with the rated current applied

Shock Resistance

500 m/s? (operating extremes and damage limits), with the rated current applied (auxiliary contact: 360 m/s?)

Life

Electrical:  Over 10,000 operations minimum (6 operations/min)
Mechanical: Over 20,000 operations minimum (6 operations/min)

Terminal Style (Note)

Main terminal: Tab terminal #250 [NRLP: PCB terminal]
Auxiliary contact terminal: Solder terminal [NRLP: PCB terminal]
Indicator terminal [llluminated rocker] : Tab terminal #110

Mounting Style

Ring mounting \ PC board mounting \ Snap-on mounting Screw mounting Screw mounting

Weight (Approx.)

1-pole: 30g, 2-pole: 60g (NRLT series trip)

¢ Do not use the NRL circuit protectors in environments where they are exposed to extreme temperature, humidity, dust, corrosive gases, vibration,
shock, or in a circuit where inrush current may be present, otherwise unnecessary operations and damage may occur.
® The ratings of switch only type are 250V AC/50V DC and 20A, without protection function.

Note:

Indicator Ratings (llluminated Rocker)

Indicator terminal of 1-pole illuminated rocker with auxiliary contact is a lead wire.

Standard Color

Indicator Voltage Housing Black
Neon 100 to 125V AC Lever (NRLT and NRLP) Black
LED 6V, 12V, 24V, 48V AC/DC Rocker and Indicator Rocker Color Indicator Color
+10% (NRLY) Non-illuminated | Black, red, green -
Note: Both neon and LED indicators have a built-in current limiting resis- (AR Neon Transparent red Red
tors. LED Transparent red Red
Large Rocker (NRLK) Black, Red
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Part No. Development

Model Rocker Color (Non-illuminated rocker only)
Lever Lever Rocker Rocker Large Rocker NRLY, NRLR rocker (non-illuminated)
NRLT NRLP NRLY NRLR NRLK and NRLK large rocker only

Black (Code)
B
Green G
Red R

Indicator Operating Voltage

NRLY and NRLR illuminated rocker only

Light Source | Rated Voltage (Code)
Neon 125V AC 1
50/60Hz
6V AC/DC 3
LED 12V AC/DC 4
24V AC/DC 5
] 4] 6] 7] 8] 48V AC/DC 7

NRLT III 11 F|—| 3A AD |— * On the illuminated, the rocker color is

transparent red, and indicator is red.

> > L [6]Rated Current and Voltage l
[2] No. of Poles Internal Circuit| Code [4] Auxiliary Contacts Inertia Delay « Current Trip 7]Time Delay Curves|
- Cod Series Trip . (Code) ) (Code) 0.1A 5A AA
1-pole| ( % e) (Current Trip) 1 Without 00 | [Without Blank 05A ZEA AC BA
2-pole| 2 Relay Trip* 25| Solder - 1A 10A “EA
NRLP is available | |(Voltage Trip) ° £5| Terminal | 11 | |With F 2A 12.5A AD
only in 1-pole. Switch Only 0 a5| PCB. 14 | [/nertia delay is not 3A 15A DC BD
*NRLP is available onlyin | [ ©| Terminal available on curves 4A 20A “ED
series trip and switch only.| 4 the 2-pole type EA and ED. Rated Voltage *Inertia delay is
- _p ype, . 100V AC not available
one auxiliary contact is on curves EA
provided on the left 24V DC and ED.
side as viewed from *Switch only does
the front. not require
designation.
NRLT (Lever)
Specify a rated current or voltage, and time delay curve in place of [6][7]. Package Quantity: 1
Internal | No. of | Inertia - Designation Code
Circuit Poles | Delay Akl e PRI (6] Rated Current or Voltage Time Delay Curve
Without - [6]
Without - NRLT1100 AA, AD, BA, BD, EA, ED
1 With NRLT1111- 6] [7]
Without - [6]
Series With NRLT1100F AA, AD, BA, BD
Trip With NRLT1111F- [6]7] 0.1A, 0.5A, 1A, 2A, 3A, 4A,
Current Without 5A, 7.5A, 10A, 12.5A, 15A,
. ithou -[6]
Trip Without - NRLT2100 20A AA, AD, BA, BD, EA, ED
9 With NRLT2111- 617
Without -[6]
With - NRLT2100F AA, AD, BA, BD
With NRLT2111F- 6] 7]
Relay 1 Without NRLT1500- [6]
Trip . 100V AC
Voltage Without 24V DC -
Trip 2 Without NRLT2500- (€]
] Without NRLT1000
; With NRLT1011
Switeh Without - -
Only ) Without NRLT2000
With NRLT2011
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NRLY (Rocker) [Snap-on Mounting Part]
Specify a rated current or voltage, time delay curve, and indicator or rocker color in place of (6][7][8].  Package Quantity: 1
Designation Code
. - Rated
— Internal | No. of | Inertia | Auxiliary [6] )
lllumination o Part No. Current Time . 9 Rocker
Circuit | Poles | Delay | Contact and Volt- | Delay Curve Indicator Color
age
. Without | NRLY1100-[6](7] - 01A | AA, AD, BA,
Without - 0.5A BD, EA, ED
1 With | NRLY1111-[6][7] - [8] 1A v
| Without | NRLY1100F- [6](7] - 2A
Series With - 3A gg AD, BA,
Trip With | NRLY1111F-[6](7] - 4A :Neon
; 125V AC
Current _ Without | NRLY2100- [6](7] - % | AAAD,BA. | 50/60H
Trip Without - 7.5A BD, EA, ED
With | NRLY2111-[6][7] - [8] 10A B
2 - 12.5A :LED
With Without | NRLY2100F- [6][7] - 15A AA,AD,BA, | 6VAC/DC
With | NRLY2111F- [6][7] - 20A BD
llluminated o :LED -
_ 12V AC/DC
Relay 1 Without | NRLY1500- [6] -
Trip , 100V AC _ - LED
Voltage Without 24V DC 24V AC/DC
Trip 2 Without | NRLY2500- [6] -
:LED
; Without | NRLY1000- 48V AC/DC
. With | NRLY1011-
Sg'tCh Without 0 - -
nly ) Without | NRLY2000-
With | NRLY2011-
. Without | NRLY1100- [6](7] - 0.1A AA, AD, BA,
Without : 0.5A BD, EA, ED
; With | NRLY1111-[6](7] - (8] 1A P
| without | NRLY1100F- [6](7] - 2A
Series With | sa | gp A0 PA
Trip With | NRLY1111F- [6](7] - (8] 4A
Current ! Without | NRLY2100- [6][7] - 5A AA, AD, BA
Trip Without - 7.5A BD. EA ED
» With | NRLY2111-[6][7] - [8] 10A 1 =
With Without | NRLY2100F- [6](7] - 121'22\ AA, AD, BA,
Non- With | NRLY2111F- [6][7] - 20A BD B G R
illuminated B T
Relay 1 Without | NRLY1500- [6] -
Trip . 100V AC
Voltage Without 24V DC -
Trip 2 Without | NRLY2500- [6] -
; Without | NRLY1000-
. With | NRLY1011-
Sg itch Without 0 - -
nly ) Without | NRLY2000-
With | NRLY2011-
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NRLR (Rocker) [Screw Mounting]
Specify a rated current or voltage, time delay curve, and indicator or rocker color in place of [6][7][8]. Package Quantity: 1
Designation Code
- Internal | No. of | Inertia | Auxiliary [6] Rated .
Militen Circuit | Poles | Delay | Contact Part No. Current and Ul Indicator Bl ey
v Delay Curve Color
oltage
, Without | NRLR1100-6](7] - 01A | AA, AD, BA
Without - 0.5A BD’ EA, ED’
1 With | NRLR1111-[6][7] - [8] 1A T
_ | without | NRLR1100F- [6][7] - 2A | AA, AD, BA
Series With - 3A BD ’
Trip With | NRLR1111F- [6][7] - 4A 1: Neon
Current Without | NRLR2100- [6](7] - [8] oA r
Trip Without |——— - 75A | BAADBA | 50/60H:
With | NRLR2111-[6][7] - [8] 10A P
2 , 12.5A 3:LED
iy | Vithout | NRLR2100F- [61(7] - 15 | AA,AD,BA, | 6V AC/DC
With | NRLR2111F-[8][7] - 20A BD
llluminated & 4: LED -
_ 12V AC/DC
Relay 1 Without | NRLR1500- [6] -
Voltage Without 24V DC 24V AC/DC
Trip 2 Without | NRLR2500- [6] -
7:LED
1 Without | NRLR1000- 48V AC/DC
Switch . With | NRLR1011-
Without - -
Only , Without | NRLR2000-
With | NRLR2011-
, Without | NRLR1100- [6](7] - 01A | AA, AD, BA
Without - 0.5A BD’ EA’ ED’
1 With | NRLR1111-[6][7] - [8] 1A T
_ | Without | NRLR1100F- 6] (7] - 2A | AA, AD, BA
Series With - 3A BD
Trip With | NRLR1111F- [6][7] - 8] 4A
Current , Without | NRLR2100- [6](7] - %A | AA, AD, BA
Trip Without - 7.5A BD’ EA’ ED’
) With | NRLR2111-[6][7] - [8] 10A P
With Without | NRLR2100F- [6](7] - 121' gﬁ AA, AD, BA,
Non. With | NRLR2111F-[6](7] - 20a | BD ) B G.R
illuminated T
Relay 1 Without | NRLR1500- [6] -
Trip , 100V AC
Voltage Without 24V DC -
Trip 2 Without | NRLR2500- [6] -
; Without | NRLR1000-
. With | NRLR1011-[8]
S(‘g"‘fh Without |—— & - -
nly ) Without | NRLR2000-
With | NRLR2011-
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NRLK (Large Rocker)

[Snap-on Mounting]

Specify a rated current or voltage, time delay curve, and rocker color in place of [6][7][8].

Package Quantity: 1

Internal No. of | Inertia Resignationleode
N : Auxiliary Contact Part No. (6] Rated Current Time Delay
Circuit Poles | Delay and Voltage Curve Rocker Color
. Without NRLK1100- [6][7] - 0.1A AA, AD, BA,
Without - 0.5A BD. EA ED
1 With NRLK1111- B [T - [8] 1A , EA,
Without NRLK1100F-[€][7] - 2A
Series With - 3A ég AD, BA,
Trip With NRLK1111F- [8][7] - 4A
Current Without NRLK2100- [6] (7] - 5A
Trip Without , .50 gg’ /EE\)’ ES '
0 With NRLK2111-[6][7] - [8] 10A P =
With Without NRLK2100F- [61[7] - 12{2? AA, AD, BA,
With NRLK2111F- 6](7] - 20A BD
B, G, R
Relay 1 Without NRLK1500- [6] - _
Trip , 100V AC
Voltage Without 24V DC
Trip 2 Without NRLK2500- (6] - -
1 Without NRLK1000-
i With NRLK1011-
Switch Without _ - -
nly ) Without NRLK2000-
With NRLK2011-
NRLP (Lever) [PC Board Mounting]
Specify a rated current and time delay curve in place of [6][7]. Package Quantity: 1
Internal No. of | Inertia Boslgnalieniceds
Circuit | Poles | Delay Auxiliary Contact Part No. & Rated Current Time Delay
Curve
) 0.1A
Without 1A Sg’ '22’ ES"
With NRLP1114- [6] 27 o
Series 3A
Trip 1 4A
Current Without _[6) 5A
Trip NRLP1100F 75A
With 10A AA, AD, BA,
, 12.5A BD
With NRLP1114F- [€] 15A
20A
; Without NRLP1000
Switch |4 | without - -
Only With NRLP1014
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Internal Circuits

NRLT, NRLP, NRLY (Non-illuminated), NRLR (Non-illuminated), and NRLK

—

| ﬁm

LINE

e’

+——NC
[_NO

«
']

I
0

-

-

LINE

Series Trip Series Trip Relay Trip Switch Onl Switch Only
(Current Trip) (Current Trip) (Voltage Trip) Y With Auxiliary Contact
L

-
o
>
w)

—C

L ___NC
—NO

P

LINE

1

|

1

NRLY (llluminated), NRLR (llluminated)
Series Trip Series Trip Relay Trip Switch Onl Switch Only
(Current Trip) (Current Trip) (Voltage Trip) Y With Auxiliary Contact
| | \ LOAD
oa | | oap] 1 = . LOAD | Lead wie A
: ! (Lead w!re A : o : e Lead wire B)
- | @":(Lead wire B) } -(Lead wire A) — ~ —C
‘ E_c @(Lead wire B) ‘ @ ' 76 g le—NC
- s X B ! [ _NO
o | RER= v -/ l—m e A S — | one]
LINE LINE | ?_— LINE

On the 2-pole type,
indicator terminal are a tab
terminals.

Note 1: On the 2-pole type, one auxiliary contact is provided on the left

¢ Lead wires are color-coded as follows (illuminated):

side as viewed from the front. ) Lead wire Color Neon Indicator | LED Indicator
See the dimensional drawing for the terminal arrangement. Load wire A Red AC Positi
Note 2: NRLP is available with series trip and switch type. (Lea w!re ) © osl |'ve
* Wiring Example (Lead wire B) Black AC Negative
NRL Series Trip
%ﬂw LOAD
Overcurrent - Time Delay Characteristics (sec at 25°C)
Time Delay Curves Percent of Rated Current
502%;'_'2 DC 100% 135% 150% 200% 400% 600% 800%
AA * AD % No Trip 3-70 2-40 1-15 0.1-4 0.01-2 0.007-0.8
BA * BD No Trip 0.3-7 0.2-5 0.1-2 0.03-0.5 0.01-0.3 0.007-0.15
EA ED No Trip 0.015-0.5 0.01-0.25 0.009-0.1 0.006-0.03 0.005-0.02 | 0.004-0.02

Note: Curves marked with % are also available with inertia delay. (Inertia delay is not available for Curves ED and EA)

Time Delay Curves Note: Curves marked with % are also available with inertia delay.

1000

o

*

Curve AA (For AC)
Curve AD (For DC)
(at 25°C)

Time in sec

o

0.01

100
135

50200 300 400 5

—_—

0 600 700 800

Current (percent load of the rated current)

Time in sec

1000

100

o

*

Curve BA (For AC)
Curve BD (For DC)
(at 25°C)

0.1

100 150200
135

300 400
—_—

500

600 700 800

Current (percent load of the rated current)

1000

Curve EA (For AC)

Curve ED (For DC)

(at 25°C)

—_—

Time in sec

100
135

50200 300

400

500 600 700 800

—_ =

Current (percent load of the rated current)
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Circuit Protector with Inertia Delay

Inertia delay is designed not to trip on a non-repeating single
pulse of 12 times the rated current (peak value) for duration of

8 ms. In addition, circuit protectors equipped with inertia delay
do not respond to high inrush currents caused by transformer or
lamp loads, but perform the specified interruption on the subse-
quent overcurrents.

Curves EA and ED are not available with inertia delay.

12000
1. Percent of rated current

| __ Pulse peak current
\ "~ Protector rated current

10000 \

x 100

2. Sinusoidal or parabolic pulse

\ Pulse peak current

8000 \
6000 \

4000

Pulse width (Duration)

Percent of Rated Current (%)

2000

1 2 3 4 5 6 7 8 9 10
Pulse Width (ms)

Temperature Correction Curve

The time delay curves on the preceding page are at 25°C. With
reference to the following curves, time delays can be corrected
according to the ambient temperature.

Curves AA and AD
Curves BA and BD

S At the minimum

D\ .

> 400 tripping current

z (125% current)

o 300

[a]

o

£ 200

=

k)

“g’, 100

s 80

[} 60

40
-40 -20 0 25 50 70 90

Ambient Temperature (°C)

Operation of Auxiliary Contacts

At tripping or manual ON-OFF operation, there is a lag in time be-
tween the operation of the main contact and the auxiliary contact.

Impedance and Coil Resistance (at 25°C)
[Current Trip] (initial value)

For AC 50/60Hz For DC, Impedance
CF:Jari?]t Impedance (Q) between Terminals ()
Curves AA, BA, and EA Curves AD, BD, and ED
0.1A 97.0 96.0
0.5A 3.2 3.1
1A 0.81 0.78
2A 0.19 0.18
3A 0.086 0.085
4A 0.051 0.050
5A 0.034 0.034
7.5A 0.017 0.016
10A 0.0092 0.0087
12.5A 0.0068 0.0065
15A 0.0052 0.0050
20A 0.0033 0.0031

[Voltage trip] (initial value)

Note: Tolerance: +25% (up to 5A), +50% (7.5A or higher)

For AC 50/60Hz For DC, Impedance
Impedance () between Terminals ()
100V AC 3000 —
24V DC — 370
Note: Tolerance: +25%
100 AC
Curves AA, BA, and EA

< 10
€
9
o 1 £
2 S
© H
o

0.1 [T

0.01

0.001 0.01 0.1 1 10 100
Impedance (Q)
100 DC
Curves AD, BD and ED
< 10
5 ~
o N
- 1
L
© T~
o
™~
0.1 B
0.01
0.001 0.01 0.1 1 10 100

Resistance (Q)

Rated Current (Trip Current) by Installation Angle

Overcurrent tripping method is hydraulic magnetic. Minimum
operating currents vary with installation angle because operating
currents are influenced by the weight of the iron core. With refer-
ence to the following figure, correct the rated current.

Note 1: The rated current does not change depending on the
installation angle.

Note 2: The minimum operating current is calculated from the fol-
lowing formula:
(Minimum operating current) = (Rated current) x 135% x
(Correction factor by installation angle)

100%
(Standard installation angle)

The circuit protector
cannot be installed
with the lever/rocker
facing downward.

3N
Al I
avo1

100%
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Dimensions

NRLT (Lever) Note: The dashed lines show the 2-pole type.

Hexagon nut
(14 Hex)

Aucxiliary contact terminal

M12

|

015

od_________1=

e _ _
| R
ek
ol i e = E-q--
1-pole:
16.8 Main terminal Tab #250
2-pole: 33.6 Flat surface 42 (6:4W x 0.89)

Series Trip, Switch Only

S

[.

I

\ 16.8 |
Main termina\" !

Tab terminal 250
Relay Trip (4-terminal)

NRLP (Lever with PCB terminals)

Main terminal
4-01.9%0.1hole
LOAD side

Auxiliary contact terminal
For protector fixing 3-01.2%0.1 hole
2-01.9%01 hole

5.08

42.9

LINE side
(Bottom View)

16.8

(Auxiliary contact terminal)
0.6

0

[1]]

17.6

M12
ONThz
7-7 OOI \/\ N

Auxiliary contact
terminal

LINE terminal

N
© It
™ M
7 M
OFF
2
Flat surface
12 33
T
25 43.5
441

All dimensions in mm.
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NRLY (Snap-on Mounting, Rocker) Note: The dashed lines show the 2-pole type.

ON mark 10
-
: |
: :
! H
1 ;6— ! T
© T
3 ® | al
- i
i
]
1
|
[

13.5

llluminated Rocker
(without auxiliary contact)
Series Trip, Switch Only

Indicator terminal: Tab #110

Rocker (Non-illuminated)
Series Trip, Switch Only

Auxiliary contact terminal

/
= /
\ L@ LOAD L—=t
\< E ON J\B T
st > |
a T NS I
= AR
e
OFF 4
LINE ,é——;fl”"
\ '~ - J
|| 2 Main terminal
Iy 7 | Tab #250 16.8
3 395 \ (6:4W x 0.81)
9.6 AR 46

llluminated Rocker
(1-pole, with auxiliary contact)
Series Trip, Switch Only

Indicator lead wire

AN
(— —y / K \
eE] ) -
== l=t3 | %
R —— x
= ﬁj"m} | 0
SEE o
|1 /s
,,j::.g\ I T
== c‘,: Jl \\ =
=2 T Auxiliary contact™, =
i) D puiiary \878)
16.8
e 4 Lead wire length: Approx. 100 mm
Rocker (Non-illuminated) llluminated Rocker (1-pole)
Relay Trip (4-terminal) Relay Trip (4-terminal)
Indicator lead wire
Y AN
/= =
© [ ij—l )
_o| T _ o,
Cof Tl T ol
© \g ) g
S =] o
ole (Rl | o @
— |5 [ j -~
“““ i iJ LY
l I
_ [ 34 AT
\ I
|
\ |\ Main \ j4
\lterminal Main terminal
Tab #250 Tab #250

Lead wire length: Approx. 100 mm

Lead wire length: Approx. 100 mm

Indicator terminal: Tab #110

llluminated Rocker
(2-pole, with auxiliary contact)
Series Trip, Switch Only

Auxiliary contact terminal

)

llluminated Rocker (2-pole)
Relay Trip (4-terminal)

Indicator lead wire
o - N

\ Main
\terminal
Tab #250

Lead wire length: Approx. 100 mm

\

16.8

NRLK (Large Rocker) Note: The dashed lines show the 2-pole type.

Decorative panel 9
— >

\
2-M3 \

Series Trip, Switch Only

Relay Trip (4-terminal)

2-M3 \
screw holes mounting screws | ﬂ' Mounting panel Auxiliary contact terminal
; /
/ /
! ‘t.'::: 1. / % :’_;_;,fr
1 @ LOAD =S cto ==
} I: ON = fT4
Ty | =
< o 1 | on e | B [nie i
<™ : z [ N 8 “; }‘
| P | | [
; OFF OFF Z g | v | I}~7:7——l
oy e L N W T N o M
§ B o A A5 T L
1-pole: : | { Main terminal {
16.8 | 35 \ Tab #250 168 |
2-pole: 33.6 | ‘ ‘ 10 . 375 \ (6.4Wx0.8t)
|_15.5 44
‘ g

{Main termi
Tab #250
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NRLR (Screw Mounting, Rocker) Note: The dashed lines show the 2-pole type.

Rocker Type (Non-illuminated)
Series Trip, Switch Only
2-M3 mounting screws
£-Vie mounting SCrews

2-M3 N
_ON mark tapped holes T Mounting panel Aucxiliary contact terminal
\\ /y/ 360 ] / /o — -~ o
eI o
. \ : ¢ . I v
Lo - - N 1 LoaD SR r
H ! ! N ON @ =] f | 2 4
o P ‘ N f)@r | ol
3 %‘ i ' [ - | -3 F NI ;} 0.4mm Thick
1 1 | i
i o JiarTe
| 1 1 @ < |
| HE. A ﬁ ol Y |
I vy i K1
Yy Ts._. T j\
| 1135 168
. \ .
lépé)le" } ' Mainterminal < >
‘ - ‘ = |\ Tab #250
|« 2-pOle: 33.6 . (64w x 0.8
llluminated Rocker llluminated Rocker llluminated Rocker
(without auxiliary contact) (1-pole, with auxiliary contact) (2-pole, with auxiliary contact)
Series Trip, Switch Only Series Trip, Switch Only Series Trip, Switch Only
Indicator terminal: Tab #110 Indicator lead wire Indicator terminal: Tab #110 Auxiliary contact terminal
\ / N 1;\ f————\r—ﬁ\
@ [n l:] -
¥ s e s s
AW
0 a5
a ~+
D e j
‘ ==} = =
" ) /T Tr )
Aucxiliary contact
termin'?ll / LI;Q_J;lJ
B Lead wire length: Approx. 100 mm r*1~6*'8~>1
Rocker (Non-illuminated) llluminated Rocker (1-pole) llluminated Rocker (2-pole)
Relay Trip (4-terminal) Relay Trip (4-terminal) Relay Trip (4-terminal)
Indicator wire Indicator wire
N y
/ @ i i N )
l// R Sy Qi —
= St [1¥ =
= ‘
o | i
- =R EE
= X,,, -
4 =4 | Y J
\Main terminal | 16.8 | ' " Main terminal *\Main terminal |_ 16.8
Tab #250 Tab #250 Tab #250
Lead wire length: Approx. 100 mm Lead wire length: Approx. 100 mm

Instructions

One-pole circuit protectors cannot be combined to make 2- or 3-pole units due to their characteristics. Order multi-poles
from IDEC.

Recommended Soldering Conditions

Solder the main terminal at a temperature of 390°C within 10 seconds using a 60W soldering iron.

Solder the auxiliary/alarm terminal at a temperature of 350°C within 3 seconds using a 60W soldering iron. (Sn-Ag-Cu
lead-free solder is recommended.)

When soldering, do not touch the circuit protector housing, auxiliary and alarm contacts with the soldering iron, and do not
bend the terminals or pull the wires.

Check your actual soldering conditions before soldering.
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Mounting Hole Layout

Model NRLT (Lever) NRLY (Snap-on Mounting, Rocker)
When anti-rotation ring 1-pole 2-pole
is used. _ -
(Part No.: NRL-L)
1-pole/2-pole 1-pole/2-pole
212*3%hole S 212*%?hole
[sp)
0
< <
Panel Cut-out
23.1**'hole V V
Tightening torque: 1.2 to 1.4 N-m 17.8%° LM
Maximum mounting panel thickness (NRLT): Panel thickness and Dimension A
Anti- Maximum Panel Panel 0.8t0 1.2
Mounting Nut '\;?ar?: rotation Thickness Thickness mm 1.6mm | 23mm | 3.2mm
Ring NRLT : , 446mm | 451 mm | 45.9mm | 46.9 mm
Dimension A
- - 5.5 mm Tolerance +0.1 mm
pnenastangare ||~ | azmm
Note 1: Allowable range of mounting panel thickness: 0.8 to 3.2
(Thickness: 2.5 mm) — X 4.7 mm ° 9p
Panel X X 3.9 mm mm ) . )
Thickness _ _ 4.0 mm Note 2: Within the allowable range of mounting panel, Dimension A
When a decorative - for panel thicknesses other than those listed in the above
bezel is used X - 3.2 mm table can be calculated from the following formula:
(Thickness: 4 mm) - X 3.2mm Dimension A = 45.1 + 1.1 x (Panel thickness —1.6)
X X 2.4 mm
Note 1: Standard mounting nut is supplied with the protector.
Note 2: Decorative bezel, name plate, and anti-rotation ring are
sold separately.
(See "Accessories" for details.)
Model NRLR (Screw Mounting, Rocker) NRLK (Large Rocker)
1-pole/2-pole 1-pole/2-pole Panel cut-out of decorative panel
Note: These dimensions are refer-
- 2-93.5 hol
2-03.5 hole 03.5 hole ence values. When consider-
- ing the design, check the
» actual unit.
Panel Cut-out 2| S| )
N| o o o o
| ® Nl @ 4
N [}
N
=y <
13.618° 17+° M
Pa_nel 3 mm maximum See t.he qhmenswnfal drawing anq select proper thickness,
Thickness considering the height of mounting screw head.
Applicable length of panel mounting screw (M3)
Select proper length according to the table.
Fhi?gl%ess (mm) 0.8 ‘ 1.0 ‘ 1.2 ‘ 14116 ‘ 1.8 ‘ 2.0 ‘ 23|26 ‘ 3.2 Screw Mounting Part Dimensions
Without washer ﬁ 6to 10 mm 7to 11 mm 8to 12 mm Screw hole for panel mounting Panel
Applicable With olai 6to
¢ plain washer 9to
Mounting (0.5 mm thick) ﬁ 10 7to 11 mm 8to12mm | o Y S
Screw . . mm 7<r¢7c7
Length With spring washer ﬁ 710 11 mm 816 12 mm 9to \ ﬂ <y £
(0.7 mm thick) 13 mm Eé B b
With plain washer —
(0.5 mm thick),
and spring washer % 7to 11 mm 8to 12 mm 9to 13 mm ~—L"
(0.7 mm thick)
(Tightening torque: 0.5 to 0.8 N-m)
50
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NRL series Circuit Protectors (Accessories)

Accessories
. Package . . .
Name and Shape Part No. | Ordering No. Quantity Description and Dimensions
Decorative Bezel e The decorative bezel
can be used in place o
of the standard bezel. —
Note that the maxi-
mum panel thickness o
differs from that with < J ©
the standard bezel.
NRL-R NRL-RPNO5 5 ¢ Material: Chrome-
plated metal —L
Decorative _ |85,
Bezel
<> -
m“"&m (See "Mounting Hole Layout".)
Anti-rotation Ring * The anti-rotation ring is intended to ensure firm rotation
prevention. (See "Mounting Hole Layout".)
* Metal ring
016.8
012 08
NRL-L | NRL-LPNO5 5 N ﬂ
2.8 ! ! 2.2
Nameplate (Legend) ¢ Aluminum plate (Aluminum colored) with black legend
OIN NRL-N1 | NRL-N1PNO05
OFF
5
ON
|
| NRL-N3 | NRL-N3PNO05
o [
O B
o
F _ O NRL-N2 | NRL-N2PNO05 \o FF
£ N
5 L&,‘
15.2
o - | NRL-N4 | NRL-N4PNO0O5
Package Quantity: 1
Name and Shape Part No. Dimensions
Dustproof Cover e For NRLR
120 Panel Cut-out t=08
33.0 o2
%\F ——
/ %
For 1-pole P2
For 2-pole NRL-C

(Silicon Rubber)

IDEC
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NRBM series Circuit Protectors

Variety of rated currents: 1A to S0A
Widely employed for protection of PC power circuits and large current circuits of welding

machines.

NRBM is the largest in the rated current among the IDEC

circuit protector series.

¢ Electromagnetic trip, not affected by ambient tempera-

ture

e Safe trip-free mechanism
¢ Available with auxiliary contact and alarm contact
¢ Available with inertia delay

¢ Vibration-proof design

This product is recognized by Underwriters Laboratories
under UL1077 as a "Supplementary Protector."

Applicable Standards

Mark

Certification Organization /
File No.

uL1077
CSA C22.2 No. 235

c s

UL/c-UL recognized
File No. E68029

EN60934

(VDE0B42) VDE No. 113434

EN60934 EU Low Voltage Directive
GB17701 CCC No. 2005010307151788

Electrical Appliance and
Material Safety Law
Technical Standard

@ JET

For details, see the list of standard certified products in the back of this catalog.

Specifications

Model

NRBM

Operator

Lever

Protection Method

Hydraulic-magnetic tripping system

Internal Circuit

Series trip (current trip)
Series trip with auxiliary contacts
Series trip with alarm contacts

No. of poles

1, 2, 3 poles

Rated Voltage

250V AC 50/60 Hz, 65V DC

Minimum Applied Load

24V AC/DC, 100 mA (reference value)

Rated Current

Current trip: 1A, 2A, 3A, 5A, 7.5A, 10A, 15A, 20A, 25A, 30A, 40A, 50A

Rated Interrupting Current

250V AC 50/60Hz, 65V DC, 1000A

Auxiliary Contact §5P(I)3VTAn2;|cgc;swnch
Alarm Contact 50V DC 1A (resistive load)
Reference Temperature +25°C

Operating Temperature

—40 to +85°C (no freezing)

Storage Temperature

—40 to +90°C (no freezing)

Operating Humidity

45 to 85% RH (no condensing)

Storage Humidity

45 to 85% RH (no condensation)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

2000V AC for 1 minute (between live part and ground, between terminals of different poles, between
terminals of the same poles when main contacts are open, between main circuit and auxiliary contact)

Vibration Resistance

100 m/s? (10 to 55 Hz)

Shock Resistance

1000 m/s?

Life

10,000 operations minimum (6 operations per minute)

Terminal Style

Main terminal: M5 stud screw
Auxiliary contact and alarm contact: Tab terminal #80

Weight (Approx.)

1-pole: 100g, 2-pole: 2009, 3-pole: 300g

Note: auxiliary/alarm contact: Tab #80 terminal
¢ Do not use the NRBM circuit protectors in environments where they are exposed to extreme temperature, humidity, dust, corrosive gases, vibration,
shock, or in a circuit where inrush current may be present, otherwise unnecessary operations and damage may occur.
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NRBM series Circuit Protectors

Part No. Development

Model Auxiliary Contact / Alarm Contact | Note: Inertia Delay
On the multi-pole types, one auxiliary
NRBM Without (Cg(c)le) contact is provided on the left side or | Without (;Odi)
one alarm contact is provided on the an
With auxiliary 1 right side as viewed from the front. With F
contact
With alarm
contact 21
] (2] (3] (4] (5] (6] [7]
No. of Poles Internal Circuit [6] Rated Current Time Delay Curve
1-pole (Code) Series Trip (Code) * Rated Current Timceurli\)/zlay
1 (Current Trip) 1
2-pole P 1A 15A o AA
BA
3-pole 3 2A 20A [50/60Hz] o
Note: 3A 25A
NRBM is also available in standard 5A 30A DC AD
2, 3, or 4-pole with identical 7.5A 40A MD
internal circuits, ratings and curves 10A 50A
in each pole. Simultaneous-throw
and simultaneous-break (all levers
interconnected) is standard.
NRBM (Lever)
Specify a rated current and time delay curve in place of [6][7]. Package Quantity: 1
. L de f deri
Internal No. of Inertia Auxiliary Contact Part No Code for Ordering
Circuit Poles Delay Alarm Contact : [6] Rated Time Delay
Current Curve
Without NRBM1100- [6]
Without w/Auxiliary Contact NRBM1111-[6]
] w/Alarm Contact NRBM1121- [6]
Without NRBM1100F- [6](7]
With w/Auxiliary Contact NRBM1111F- [6][7]
w/Alarm Contact NRBM1121F- (6] n
Without NRBM2100- [6](7] 3A
Without w/Auxiliary Contact NRBM2111-[6][7] ; gﬁ AA
Series Trip w/Alarm Contact NRBM2121-[6 10A BA
b 2 - MA
Current Trip Without NRBM2100F- [6] aon AD
With w/Auxiliary Contact | NRBM2111F- 8 25A MD
w/Alarm Contact NRBM2121F- [6 28ﬁ
Without NRBM3100- (6] 50A
Without w/Auxiliary Contact NRBM3111- [6]
3 w/Alarm Contact NRBM3121-[6]
Without NRBM3100F- [6](7]
With w/Auxiliary Contact NRBM3111F- [€]
w/Alarm Contact NRBM3121F- [6]

IDEC
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NRBM series Circuit Protectors

Internal Circuits

) . Series Trip Series Trip
Shape (gljerrr':rs]t-qq? ) (Current Trip) (Current Trip) Wiring Example
P With Auxiliary Contact With Alarm Contact
LINE LINE L LINE NRBM Series Trip
6 5 el LNEL 5N /\fLosD
Z /Y NC
o]
| C
LOAD | LOAD LOAD |

Overcurrent - Time Delay Characteristics (sec at 25°C)

Type Time Delay Percent of Rated Current
Curve 100% 125% 150% 200% 400% 600% 800% 1000%
AA No Trip 15-120 8-45 3-15 0.48-2.5 0.06-0.8 0.007-0.13 | 0.005-0.04
502300HZ BA No Trip 0.75-10 0.45-3.5 0.22-1.3 0.045-0.22 | 0.012-0.12 | 0.005-0.06 | 0.004-0.03
MA No Trip 70-900 30-260 10-70 1.8-11 0.5-4 0.009-1.1 0.006-0.2
e AD No Trip 10-130 6-55 2.6-20 0.5-3.5 0.14-1.4 0.008-0.7 | 0.005-0.35
MD No Trip 35-400 20-180 8-60 1.6-10 0.6-4.5 0.01-2 0.007-0.5
Note: Circuit protectors with inertia delay may have a slightly longer time delay at 600% or higher.
Time Delay Curves
For AC
1000 1000 1000
S S | Curve AA EH——t—+—— CurveBA i N | Curve MA

(at 25°C)

(at 25°C)

Time in sec
-

o

00 300 400 500 600 700 800 900 1000

125 —_—
Current (percent load of the rated current)

1001150200 300 400 500 600 700 800 900 1000
125

—
Current (percent load of the rated current)

00 300 400 500 600 700 800 900 1000

125

00 300 400 500 600 700 800 900 1000

100150
125

00 300 400 500 600 700 800 900 1000

Current (percent load of the rated current)

—_— —_—
Current (percent load of the rated current) Current (percent load of the rated current)

Dimensions Mounting Hole Layout
N Recommended nut tightening 9.8 191 | 191 | @4 Mounting hole
gus Sf;e;N 194 torque: 2.0 t0 2.5 N'm | | |
et 2-M3 screws Main terminal: M5 screw
N[ - 0 o W »
Tab terminal #110 G i &
CTr T 2.8W x 0.5t « ‘ 'Sl e
I I (o) L()
Qw2 2 ol B ]
237 |l e : +
Lol T ™ - - |
1 I T ‘, _ '
| Lo | i ‘
+-pole_19.1 ) 7 ) 475 |16.0 1-pole
' 205 | 635 20006
2-pole 38.2 f ' p
3-pole 57.3 3-pole 57.8 |
All dimensions in mm.
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NRBM series Circuit Protectors

Circuit Protector with Inertia Delay

Circuit protectors equipped with inertia delay do not respond to
high inrush currents caused by transformer or lamp loads, but
perform the specified interruption on the subsequent overcur-
rents.

16,000

1. Percent of rated current

Pulse peak current

14,000 :Ppi 100
@ rotector rated current
s 2. Sinusoidal or parabolic pulse
c 12,000
?:) \ Puls*e peak current
=1

10,000
° —]
o] Pulse width (Duration)
© 8,000
o
—
o
€ 6,000
o]
o
S 4,000
e 4

~
~
2,000

1 2 3 4 5 6 7 8 9 10
Pulse Width (ms)

Note: Inertia delay is designed not to trip on a pulse of 20 times
the rated current (peak value) for a duration of 8 ms.
See the above curve.

Impedance and Coil Resistance (at 25°C)
(initial value)

For AC 50/60Hz For DC
Cu'?,%t,?td(A) Impedance (Q) Resistance (Q)
Curves AA, BA, and MA Curves AD and MD
1 11 1
2 0.245 0.227
3 0.11 0.091
5 0.039 0.035
7.5 0.018 0.015
10 0.0124 0.0088
15 0.0065 0.005
20 0.0047 0.003
25 0.0032 0.0023
30 0.0031 0.0019
40 0.002 0.001
50 0.0016 0.0006

Note: Tolerance: +25% (up to 20A), +50% (25A or higher)

Voltage Drop due to Coil Resistance or Impedance

The internal resistance or impedance of a circuit protector tends
to be larger for a smaller rated current. Therefore, when circuit
protectors of a small rated current are used for a power-supply
switch, voltage drop should be taken into consideration. Internal
resistance also varies with time delay curves in spite of the same
rated current, which should be also considered during installa-
tion.

Correction curve of impedance
between terminals
(at 25°C)
T T T T

=]
3

<, . Curves AA, BA, and MA
i =
g
a d
= \§
2
T
o
0.1
0.01

0.001 0.01 0.1 1 10

Correction curve of resistance
between terminals
(at 25°C)

=)
S

°

/

o Rated Current (A)
7
7

7

0.

i
T
T
.01 ‘
0.0001 0.001 0.01 0.1 1 10 100
Resistance (Q)

Temperature Correction Curve

Curves AA and AD,
BA,MA and BD
400 At the minimum operating current
< (125% current)
< 300
>
Lo}
3 200
)
£
S 100
2 80
S €0
40
-40° -20° 0 25° 50° 70° 90

Ambient Temperature (°C)

Time Delay Curve and Ambient Temperature

Since the NRBM series circuit protectors employ an electro-
magnetic tripping system, the rated current (trip current) is not
affected by ambient temperatures, but the time delay varies with
the oil viscosity in the oil dash pot. Lower oil viscosity at higher
temperatures results in shorter delay, whereas at lower tempera-
tures the delay will be prolonged.

The time delay curves on the preceding page are at 25°C. With
reference to these curves, time delays can be corrected.

Instructions

Panel Mounting Screw Length
Select a proper screw length according to the table.

Panel thickness (mm) 0810|1214 |16 |18 |20|23|26]3.2

Without washer ﬁ 14| 5|5|5|5|5|6|6]|6

With plain washer ﬁ
(0.5 mm thick)

With spring washer ﬁ
(0.7 mm thick)

With plain washer

(0.5 mm thick) and %
spring washer

(0.7 mm thick)

5|5|5|5|6|6|6|6]|6|(

6|6 |6 |6|6|6|6/|(7]|(0H]|8

Note: Avoid using screws in the parenthesized lengths whenever possible.
M3 Screw Mounting

Tightening torque: 0.5 to 0.8 N-m minimum

Installation Angle

Designed to be mounted on a vertical surface in principle, the
circuit protector must be mounted on a surface within 10° from a
vertical plane. If the circuit protector is mounted on a horizontal

surface or at any angle other than specified, the characteristics
will be changed.

115%

Note: Cannot be installed
with the lever facing downward.

Overcurrent tripping method is hydraulic magnetic. Minimum
operating currents vary with installation angle because operating
currents are influenced by the weight of the iron core. With refer-
ence to the following figure, correct the rated current.

Multi-pole

Multi-pole such as 2- or 3-pole are assembled by IDEC. Because
of their characteristics, 1-pole protectors cannot be combined to
provide multi-pole.
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NRF series Circuit Protectors

Snaps into a 16-mm-diameter hole

Wide variety of applications such as office automation equipment

¢ 16-mm-dia fuse holder size

e More than 1,000 repeat operations

e Snap-on mounting

e Visible trip indicator

e Variety of rated currents

¢ Available with auxiliary contact which can be used to
make an alarm or control circuit

e Solder or quick-connect terminations

¢ Round design and colorful bezels

e Mounting on 35-mm-width DIN rails is made possible by
using a special adapter

¢ Cycling trip-free mechanism

This product is recognized by Underwriters Laboratories

under UL1077 as a "Supplementary Protector."

Certification Organization /

Applicable Standards Mark File No.

UL recognized

uL1o77 File No. E68029

2

CSA C22.2 No. 235 (Note 1) CSA file No. LR83454

O
-~/
®

>

EN60934 (Note 2) TOV SUD

®0

GB17701 CCC No. 2005010309151798

For details, see the list of standard certified products in the back of this catalog.

Note 1: Only NRF series circuit protectors without manual OFF mecha-
nism are certified by CSA.

Note 2: NRF110, rated current 8A, 10A, and 15A, without manual OFF
mechanism

Specify a rated current and the bezel color code in place of [1][2].

Package Quantity: 1

Auxiliary o Manual OFF Designation Code
Internal Circuit : Part No. Standard
Contact Mechanism [1] Rated Current Bezel Color
—_— ) NRF110 [2{1] | ULCSA CCC 0.3A, 0.5A
y IJ_ — Without - Bezel
A V‘{IfJ ! NRF110 [2}-[1] | UL CSA CCC TUV (Note) | 1A, 2A, 3A, 5A, 8A, 10A, 15A Color Code
uxiliary
Contact l L With NRF210 [2H1] | UL CCC 0.3A, 0.5A Black | Blank
— NRF210 [2}-7] | UL CCC 1A, 2A, 3A, 5A, 8A, 10A, 15A | Green | G
Red R
wiaue |1 - Without | NRF111 2H1) | UL CSA CCC Blue | S
iliary : T 7{ mgliary contact: 0.3A, 0.5A, 1A, 2A, 3A, 5A, White W
Contact l B — Wi 8A, 10A, 15A Yellow Y
1k —— ith NRF211 [2}-1] | ULCCC

Note: TUV approved models are for 8A, 10A, and 15A only. When ordering the TUV approved models, specify "-EN" at the end of the Part No.

Part No. Development

When ordering, specify the Part No. the rated current, and the
bezel color code.

[Example]
NRF 211 R-3A
Model —_ Rated Current
Manual OFF 0.3A, 0.5A, 1A, 2A, 3A,
Mechanism 5A, 8A, 10A, 15A
Without | 1 Bezel Color
With 2
Bezel Color| Code
Aucxiliary Contact Black Blank (standard color)
Without | 10 Green G
with | 11 Red R
Blue S
White w
Yellow Y

Wiring Example

NRF

%D\oﬁ/L

Manual OFF Mechanism

Manual OFF mechanism opens the main contacts by pressing the
button, convenient for checking the circuit with power OFF. When
manually turning OFF, make sure that the current is not applied
(under no-load condition).
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NRF series Circuit Protectors

Specifications
Protection Method Thermal tripping
R Series trip
Internal Circuit Series trip (w/auxiliary contact)
No. of Poles 1 pole
Rated Voltage 250V AC, 32V DC

Rated Current

0.3A, 0.5A, 1A, 2A, 3A, 5A, 8A, 10A, 15A

Minimum Applicable Load

24V AC/DC 100mA (reference value)

Rated Interrupting
Current

300 mA to 5A: Rated current x 6
8, 10, and 15A: Rated current x 10
(Turns on when the main circuit is off, including tripping.)

Auxiliary Contact Rating

1NO (contact output) 125V AC / 32V DC, 50mA

Reference Temperature

25°C

Operating Temperature

—10 to +60°C (no freezing)

Storage Temperature

—30 to +80°C (no freezing)

Operating Humidity

45 to 85% RH (no condensation) (Note 1)

Storage Humidity

45 to 85% RH (no condensation)

Trip Time No trip at the rated current
(at 25 °C) Within 1 hour at 135% the rated current
Reset Time 60 sec minimum (Note 2)

Vibration Resistance

100 m/s? (10 to 55 Hz)

Shock Resistance

Damage limits: 1000 m/s?,
Operating extremes: 500 m/s?

Life

Overcurrent durability:

1,000 operations minimum (tripping at 200% the
rated current)

Mechanical life (with manual OFF mechanism):
240 operations minimum (switching at no load)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

Between main contacts and between main contact
and ground: 2000V AC, 1 minute

Between main and auxiliary contacts: 1500V AC, 1
minute

Terminal Style

Main terminal: Tab terminal #250
Auxiliary contact terminal: 1.4W x 0.2mm thick solder terminal

Degree of Protection

IP40 (IEC 60529)

Weight (Approx.)

159

Note 1: The rated current is the value at the reference ambient tempera
ture of 25°C, and varies with the operating temperature. The rated
current can be corrected according to the temperature correction

curve.

Note 2: Reset time is the value at the reference ambient temperature of 25°C.

Time Delay Curves

Applications

NRF series circuit protectors are small, high-performance over-
current protectors developed for use in control circuits and small
electrical equipment. Because they can be easily reset, they are
suited for use in relay circuits, motor circuits, heater circuits,
transformers, solenoids, solenoid valves, semiconductor circuits,
and many other applications.

[Application Examples]

Office Automation Equipment

Copiers, shredders, personal computers, word processors, fax
machines, printers, computer terminals, communication equip-
ment, and power supplies.

Measuring Instruments

Electrical measuring instruments, industrial meters, analyzers,
recorders, data processors, test equipment, and chemical equip-
ment

Industrial Machines
CNC equipment, robots, molding machines, processing machines,
packaging machines, and carriers

Business machines
Medical equipment, vending machines, hairdresser's equipment,
recreation and game machines, and small printing machines

Electric Controller and Instrumentation Equipment
Automatic control devices, electronic equipment, and instrumen-
tation boards

Rated Current 0.3A to 5A Rated Current 8A, 10A, 15A
1000 1000
A
\ \
100 SN 0.3A to 5A 100 \C 8A, 10A, 15A
\ (at 25°C) S (at 25°C)
10 10
< T1 £ T1 i —
o = o
£ £
= [
0.1 0.1
0.01 0.01
100[150200 300 400 500 600 700 800 900 1000 1001150200 300 400 500 600 700 800 900 1000
Current (percent load of the rated current) Current (percent load of the rated current)
Note: Dashed lines are reference values.
Overcurrent Trip Time
0.3Ato 5A
Percent of Rated Current 100% 135% 150% 200% 400% 600%
Trip Time (sec) NO TRIP 30 to 3600 16 to 120 7 to 55 2to 17 0.9t08.5
(Ambient temperature + 25°C)
8 to 15A
Percent of Rated Current 100% 135% 150% 200% 400% 600% 800% 1000%
Trip Time (sec) NO TRIP 28 to 3600 10 to 130 5to 50 1to7 0.45t03 0.25t0 1.8 0.15t0 1.2

(Ambient temperature + 25°C)
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NRF series Circuit Protectors

Rated Current vs Internal Resistance

Rated Current Internal Resistance (Q) +15% Remarks
0.3A 9.08
0.5A 3.27
1A 0.81
2A 0.235
3A 0.0922 at 25°C
5A 0.0503
8A 0.0085
10A 0.0095
15A 0.0064

The internal resistance tends to be larger for smaller rated currents. When
the circuit protector is used in a low-voltage circuit, voltage drop should be
taken into consideration.

Temperature Correction Curve

The rated current is based on an ambient temperature of 25°C.
Since a thermal tripping method is employed, the rated current
should be corrected according to the ambient temperature with
reference to the curves shown below.

I
0.3A, 8A
120
3A,2A, 1A
130 %{)A,s%\, 0.5A
120

15A
110

AN
\\
100

% %

80

70

Rated Current Correction Factor (%)

60

-10 0 10 20 o5 30 40 50 60
Ambient Temperature (°C)

Dimensions

Panel Thickness:
0.8t02.3

Aucxiliary contact terminal
(1.4W x 0.2t solder terminal)

=1
T ‘ ©1.9 hole

didL

14.5 39
f
(When tripped)

3
1 Main terminal
Tab terminal #250
(6.4W x 0.8t)

dfl [

019.2

9.2
015.6

Mounting Hole

* For Preventing Rotation
215.7*32hole

©16.2+32 hole

* Chamfering on the front edge of the mounting hole is recommended for
easy insertion.

Accessories

35-mm-wide DIN Rail Mount Adapter Surface Mount Adapter
Part No. Ordering No. Package Quantity Part No. Ordering No. Package Quantity
NRF-D NRF-DPNO05 5 NRF-M NRF-MPN10 10

Protector mounting
hole 216.2 *§?

e © R o | i | e i
; 3| v L l:m
N ©

«

DIN rail

All dimension in mm.

Protector mounting
hole 16.2 *3?

255_,
2
|
]
|
‘ I
I
L
|
\

,H) ,%,

| 14]0
I

2-03.5 hole

Instructions

1.Since the NRF is designed for protection against overload, it
should be used within the rated interrupting current. An excessive
overcurrent may affect the bimetal characteristics or damage the
internal mechanism.

2. After tripping, the NRF cannot be reset until the bimetal cools
down. Allow the NRF at least 60 seconds before resetting. When
the NRF is used at an ambient temperature higher than the refer-
ence temperature, resetting sometimes fails even after 60 sec-
onds because it takes a long time to cool down the bimetal.

3.The NRF may not trip at an instantaneous overcurrent due to its
principle.

Recommended Soldering Conditions

Solder the main terminal at a temperature of 390°C within 10 seconds
using a 60W soldering iron. Solder the auxiliary/alarm terminal at a
temperature of 350°C within 3 seconds using a 60W soldering iron.
(Sn-Ag-Cu lead-free solder is recommended.) When soldering, do

4. The NRF is shipped in the ON status. To confirm operation of the
models without manual OFF mechanism, apply approximately
200% the rated current to trip the NRF.

5. When installing quick connect receptacles to the terminals, hold
the NRF body and press it into the quick connect receptacles.

6. Unlike conventional switches, the models with manual OFF
mechanism are not suited for frequent switching due to their
construction. (Their mechanical life is 240 operations at minimum
when switching at no load.)

7. The models with manual OFF mechanism should be operated

without load.

not touch the circuit protector housing, auxiliary and alarm contacts
with the soldering iron, and do not bend the terminals or pull the
wires. Check your actual soldering conditions before soldering.
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NRP series PC Board Circuit Protectors

Higher economic efficiency than a fuse

¢ SIL subminiature circuit protectors adopting IC terminal
arrangements, and mountable directly on PC boards

e Simple construction and high performance applying a
positive load reversing mechanism by IDEC's original
design

¢ Unlike fuses, the thermal trip mode (bimetal) eliminates
erroneous interruption due to inrush currents.

¢ Rated current can be selected to meet the load. Circuits
with high inrush currents can be protected against over-
loads (unlike fuses).

¢ Reusable 200 operations (tripping at 200% the rated
current) with higher economic efficiency, and less mainte-
nance than fuses.

e Available in slim and flat styles. Slims (can be mounted on
PC boards by using pick and place machines).

¢ Available in non-sealed and sealed types. With the sealed
type, cleaning after soldering is possible.

¢ With a manual OFF mechanism, convenient for circuit

checkups Applicable Standard Mark Certificati'?:'lleol\zganization /
This product is recognized by Underwriters Laboratories UL recognized
under UL1077 as a "Supplementary Protector." uL1o77 N File No. E68029
CSA C22.2 No. 235 @ CSA file No. LR65560
A
For details, see the list of standard certified products in the back of this
catalog.
Specify a rated current in place of O.
Style Shape Part No. Ordering No. O Rated Current (:c)ggt- Interpl\?cI)tC;;rcwt g?g?tﬂi
1A, 1.6A, 2A,
Non-sealed NRPS10-0O0 NRPS10-C0PN10 3.15A, 4A, iNC 10
5A,6A
NRPS
(Slim)
Sealed 1A, 1.6A, 2A,
(Tape-sealed) NRPS10-GO | NRPS10-GOPN10 22\5A, 4A, 5A, iINC | ------ " 10

1A, 1.6A, 2A, g) JIN
Non-sealed NRPF10-0 | NRPF10-00PN10 | 3.15A, 4A, 5A, 1NC 10
6A
NRPF

Flat
e Sealed 1A, 1.6A, 2A,
(Tape-sealed) NRPF10-GO | NRPF10-GCIPN10 SXSA, 4A, 5A, INC 10
1A, 1.6A, 2A,
Non-sealed NRPS11-0O NRPS11-00PN10 3.15A, 4A, BA, SPDT 10
6A
NRPS
(Slim)
Sealed 1A, 1.6A, 2A,
(Tape-sealed) NRPS11-GO | NRPS11-GOIPN10 ggsA, 4A,5A, | SPDT | ------ " 10
1
i " Lﬁﬂ d:
=2 1A, 1.6A, 2A, ® ® o
Non-sealed NRPF11-0O NRPF11-0OPN10 3.15A, 4A, BA, SPDT 10
@ 6A
NRPF =

Flat
el Sealed 1A, 1.6A, 2A,
(Tape-sealed) NRPF11-GO | NRPF11-GOOPN10 ggSAAA, 5A, | SPDT 10

Note: Terminal ® on 1NC contact type is provided for firm mounting on printed-circuit boards, without internal connections.

Ordering Information
When ordering, select appropriate circuit protectors in consideration of the soldering method and necessity of cleaning.
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NRP series Circuit Protectors

Selection Guide - Select appropriate circuit protectors (marked with X in the table below) according to your application.

Slim Flat
Applications Non-sealed Sealed Non-sealed Sealed
NRPS10-0O NRPS10-G O NRPF10-0 NRPF10-G O
NRPS11-0 NRPS11-G O NRPF11-00 NRPF11-G O
Manual soldering X X X X
Dip soldering — X — X
Cleaning after soldering — X — X
Automatic mounting on X X _ _
PC boards

Note: The sealed type is provided with epoxy-seal on the base and a tape seal on the actuator side. After cleaning, be sure to remove

the tape seal.

When using flux, use rosin flux. Select the sealed type irrespective of cleaning necessity.

Specifications
Protection Method Thermal tripping
Internal Circuit Series Trip
No. of Poles 1 pole
Rated Voltage 250V AC (50/60Hz), 32V DC

Rated Current

1A, 1.6A, 2A, 3.15A, 4A, 5A, 6A

Rated Interrupting
Current

1 to 4A: Rated current x 10 (resistive load)
5 and 6A: 250V AC/40A, 32V DC/40A
(resistive load)

Minimum Applicable
Load

5V AC/DC 100 mA (reference value)

Reference Temperature

25°C

Operating Temperature
(Note)

—10 to +50°C (no freezing)

Storage Temperature

—30 to +70°C (no freezing)

Operating Humidity

45 to 85% RH (no condensation)

Storage Ambient Humid-
ity

45 to 85% RH (no condensation)

Vibration Resistance

100 m/sec? (10 to 55 Hz)

Shock Resistance

Damage limits: 1000 m/s?
Operating extremes: 500 m/s?

Life

200 operations (tripping at 200% the rated
current)

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

1500V AC (50/60Hz), 1 minute (between
terminals of the same pole when main con-
tacts are open, and between live parts and
ground)

Initial contact

Between terminals © and @:

200 mQ maximum (5V DC - 1A)
Between terminals @ and ®:

100 mQ maximum (5V DC - 100mA)

Time Delay Curves

Tim in sec

at 25°C
1000
100 : \
‘\\ \\\
\ \
\ AN
1 10 \ N\
‘\\ N
AN
AN
~
N N
1
0.1
0.01
80 100 175 200 300 400 500 600 8001000

S

Current (percent load of the rated current)

Temperature Correction Curve

The rated current is based on an ambient temperature of 25°C.
Since a thermal tripping method is employed, the rated current
should be corrected according to the ambient temperature with

Weight (Approx.) 2g reference to the curve shown below.
Note: The rated current is the value at the reference ambient temperature ‘
of 25°C, and varies with operating temperature. The rated current < 140 | Temperature
can be corrected according to the Temperature Correction Curve. & 1A to 4A Correction Curve
8 130
[¢]
£ 120 \<
s
'§ 110 A \
g 100 ——5A and 6A
O \
= 9
[
5 80
(G]
E 70
©
T 60
-10 0 10 20 25°C 30 40 50
Ambient Temperature (°C)
Overcurrent - Time Delay Characteristics (sec at 25°C)
Percent of Rated Current 100% 175% 200% 400% 600% 800% 1000%
Time Delay No Trip 2.2-120 1.2-40 0.24-2.2 0.1-1 0.06-0.7 0.04-0.5
60 IDEC




NRP series Circuit Protectors

Dimensions and PC Board Drilling Layout

Slim Flat
7
T 5 €
£ £ —
(2] 7))
= C o
RSl i) c
(7] [
c c L‘EE
Q Q
E . , : . £ . . '
= 2.04 . . : . B e 2.04 1! 10.16 Il 7.62 2.55 3.1
\ 1
g -‘§‘ 3-01.6 hol ] _g g 3-91.6 hole E
g3 PO O o 82 Yeededdyeledogh,
O£ Y=
e E & 5 254 10.16 7.62
10.16 7.62 .
Top View Top View
Applications of NRPS/NRPF Circuit Application Circuits Example
Protectors
Transformer Protec- .
The NRPS/NRPF series circuit protectors are ideal for use on tion Example
printed-circuit boards in small electric appliances to protect T TR ST A
power transformers, rectifiers, small-motors, solenoid valves, ;raTsfct:_rmer Primary NRP Series
and solenoids from overloads. rotection

In addition to higher economic efficiency than that of fuses, the
capability of over 200 repeated uses will find a wide range of ap-

i i i i Transformer

plications in place of various fuses. Transformer Secondary prre T e
. . Protection 00—\ ——
Applications Examples 777770 1[0 et
NRP Series
Office Automation Equipment: Copiers, shredders, fax machines
Tools: machine tools,
Hydraulic devices, robots, etc.

Measuring equipment: Testers, oscilloscopes, etc.

Rectifier Protection

Communication Equipment:  Transmitter/receiver, Example

telephone exchanger ; :
Power Supplies: Switching power supplies, NRP Series
small generators

Transformer

Motor Coil Protection T

NRP Series
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Safety Precautions

1. Soldering

Soldering to the printed-circuit boards
Soldering should be done quickly referring to the condi-
tions below. If the terminals are heated excessively, the
bimetal may trip.

Manual soldering
For manual soldering, complete soldering with a 60W
soldering iron (soldering tip temp.: 350°C) quickly with in
3 seconds. (When lead-free soldering is used, Sn-Ag-Cu
is recommended.)
During soldering, keep the soldering iron away from the
plastic housing of the circuit protector, and apply no ex-
ternal force by bending the terminal or pulling the wires.
(Check your actual soldering conditions before solder-
ing.)

Dip soldering
Dipping temperature: 260°C
Dipping duration: 5 seconds maximum

¢ Do not solder the sealed type in a flow soldering bath.
Since preheating process weakens the viscosity of the
tape seal on the actuator due to the air expansion inside
NRPS and the NRPF, air-tightness is possibly lowered.

¢ For the non-sealed type, perform manual soldering. Do
not use the water-soluble flux because it runs into the
unit and it causes malfunctions.

¢ Non-corrosive rosin flux is recommended because
washing is not required.

2.Washing

¢ When there is a possibility of washing, select the seal
type.

e Washing should be done at 60°C maximum within
30 seconds (and 50mm depth for full washing). Avoid
steam washing. Use pure water as a cleaning solvent.
When an organic solvent is used, use of alcohol is
recommended. Before using other organic solvents,
make sure that after actual washing, the tape seal is not
removed and sealant or housing material is not affected.

e The base of sealed type is provided with epoxy resin
sealing and a tape seal covers the actuator. After clean-
ing, be sure to remove the tape from the actuator before
use.

3.Notes for Bimetal

e Storage temperature should not exceed 70°C. If storage
temperature exceeds 70°C, the bimetal may trip.

¢ Applied current should be under the rated current for
the normal use. The rated current should be corrected
according to the ambient temperature chart due to
bimetal characteristics.

¢ Since the NRPS and NRPF are designed for protection
against overloads, they should be used within the rated
interrupting current. An excessive overcurrent may af-
fect the bimetal characteristics or damage the internal
mechanism.

¢ Note that the NRPS and NRPF do not respond to over-
current for a period of few tens to few hundreds msec.

4.Manual OFF Mechanism
Manual OFF mechanism is performed by slightly pulling
the white pin at the top of the unit with tweezers.

5.0ther Notes

e Make sure that no load (current) is applied before reset-
ting manually turning the circuit OFF with actuator op-
eration. In addition, avoid frequent opening and closing
of the actuator at no load (current is not applied).

e Turn power off and allow at least 60 seconds before
re-throwing (at reference ambient temperature of 25°C).
Reset the protector with no load. Do not press the ac-
tuator with something sharp, otherwise the internal part
may be damaged.

¢ Do not hold the actuator depressed while an overcur-

rent is present, because the overcurrent may damage
the circuit protectors.
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