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 productis recognized as a "Supplementary Protector.
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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

- SPDT microswitch
Auxiliary Contact 250V AC 5A
Alarm Contact e
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 #110 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
NREM Without (nge) contact is provided on the left side or | Without (glodi)
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 TinéirE\lelay
1 (Current Trip) 1
2-pole > 1A 15A rc AA
BA
3-pole 3 2A 20A [50/60Hz]
Note: %A 25A MA
NRBM is also available in standard SA 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]
With w/Auxiliary Contact NRBM1111F- [6]
w/Alarm Contact NRBM1121F- (6 m
Without NRBM2100- [6] 3A
Without w/Auxiliary Contact NRBM2111- [6] . gﬁ AA
Series Trip w/Alarm Contact NRBM2121-[6 10A BA
) 2 - MA
Current Trip Without NRBM2100F- [6] ;gﬁ AD
With w/Auxiliary Contact | NRBM2111F- 6 25A MD
w/Alarm Contact NRBM2121F- 6] zgﬁ
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]

2
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NRBM series Circuit Protectors

Internal Circuits

. . Series Trip Series Trip
Shape ((?L?rrrlsst-[ltlr? ) (Current Trip) (Current Trip) Wiring Example
P With Auxiliary Contact With Alarm Contact
LINE | LINE | LINE | NRBM Series Trip
6 0 elNO LNEL N0\ LosD
~Y|NC
=
| C
LOAD | LOAD LOAD |

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

e 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
5023%Hz 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

———— CuveAA FEH———F——1 CurveBA
(at 25°C)

00 300 400 500 600 700 800 900 1000

100[15f

S

00 300 400 500 600 700 800 900 1000 1001150200 300 400 500 600 700 800 900 1000
125

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

For DC

100[150200 300 400 500 600 700 800 900 1000 700150200 300 400 500 600 700 800 900 1000
125 5 125 >
Current (percent load of the rated current) Current (percent load of the rated current)
Dimensions Mounting Hole Layout
2-M3 screw Recommended nut tightening 9.8 191 | 191 | @4 Mounting hole
torque: 2.0 t0 2.5 N-m | |
19.1, 191 . .
}<—>‘y<—>1 2-M3 screws ’1‘0_9 Main terminal: M5 screw
I Y [ & © - ] B
Tab terminal #110 e | &
CTr T (2.8W x 0.5t) Q ‘ Sl e
| | (s v
olmle o L —'» o
398 |ELILD m
il T = - - ‘ |
1 T T __ Y
| L | i ‘
T = -t = - I
1-pole|_19.1 pole
2-pole 38.2 2-pole
3-pole 57.3 3-pole 57.8
1

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
=—————————x 100
14,000 Protector rated current
12,000 \

10,000 } ]
\ Pulse width (Duration)

8,000

2. Sinusoidal or parabolic pulse

Puls*e peak current

6,000

4,000

Percent of Rated Current (%)

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?raetr?td(A) Impedance (Q) Resistance (Q)
Curves AA, BA, and MA Curves AD and MD
1 1.1 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.

Temperature Correction Curve

Curves AA and AD,
BA,MA and BD
400 At the minimum operating current
< (125% current)
< 300
>
S
3 200
[}
£
S 100
2 80
s e
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) 08 (10 12|14|16|18|20|23]|26]3.2

Without washer ﬁ 4|45 5|5|5|5|6|6 |6

With plain washer ﬁ

(0.5 mm thick) 5/5|5|5|6|6)|6|6/|6]()

With spring washer ﬁ
(0.7 mm thick)

With plain washer

(0.5 mm thick) and %
spring washer

(0.7 mm thick)

6| 6|6 |66 |6 |6 |7|(0]|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.

Correction curve of impedance
100 between terminals
(at 25°C)
— T T TTTIIIT
<'10 Curves AA, BA, and MA
b =
g
3 i
5 ! = Note: Cannot be installed
% with the lever facing downward.
o
0.1 \Eﬁ
A
001 [TT10
0.001 0.01 0.1 1 10 100
Impedance (Q)
100 Correction curve of r_es\stance
between terminals
(at 25°C)
< Curves AD and MD o ) ) ) N
£ Overcurrent tripping method is hydraulic magnetic. Minimum
5 operating currents vary with installation angle because operating
% 1 I~ currents are influenced by the weight of the iron core. With refer-
é e e e e e e e i e s i ence to the following figure, correct the rated current.
01 by i
Hi=h Multi-pole
oor T Multi-pole such as 2- or 3-pole are assembled by IDEC. Because
0.0001 0.001 001 Reastance ((‘)) 10 100 of their characteristics, 1-pole protectors cannot be combined to
EP5445A NRBM March 2023 provide multi-pole.
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Ordering Terms and Conditions

Thank you for using IDEC Products.

By purchasing products listed in our catalogs, datasheets, and the like (hereinafter referred to as “Catalogs”) you agree to be bound by these terms and conditions. Please read

and agree to the terms and conditions before placing your order.

1. Notes on contents of Catalogs

(1) Rated values, performance values, and specification values of IDEC products
listed in this Catalog are values acquired under respective conditions in
independent testing, and do not guarantee values gained in combined
conditions.

Also, durability varies depending on the usage environment and usage
conditions.

(2) Reference data and reference values listed in Catalogs are for reference
purposes only, and do not guarantee that the product will always operate
appropriately in that range.

(3) The specifications / appearance and accessories of IDEC products listed in
Catalogs are subject to change or termination of sales without notice, for
improvement or other reasons.

(4) The content of Catalogs is subject to change without notice.

2. Note on applications

(1) If using IDEC products in combination with other products, confirm the
applicable laws / regulations and standards.

Also, confirm that IDEC products are compatible with your systems, machines,
devices, and the like by using under the actual conditions. IDEC shall bear no
liability whatsoever regarding the compatibility with IDEC products.

(2) The usage examples and application examples listed in Catalogs are for
reference purposes only. Therefore, when introducing a product, confirm the
performance and safety of the instruments, devices, and the like before use.
Furthermore, regarding these examples, IDEC does not grant license to use
IDEC products to you, and IDEC offers no warranties regarding the ownership
of intellectual property rights or non-infringement upon the intellectual
property rights of third parties.

(3) When using IDEC products, be cautious when implementing the following.

i.  Use of IDEC products with sufficient allowance for rating and

performance

ii. Safety design, including redundant design and malfunction prevention
design that prevents other danger and damage even in the event that an
IDEC product fails

ii. Wiring and installation that ensures the IDEC product used in your
system, machine, device, or the like can perform and function according
to its specifications

(4) Continuing to use an IDEC product even after the performance has
deteriorated can result in abnormal heat, smoke, fires, and the like due to
insulation deterioration or the like. Perform periodic maintenance for IDEC
products and the systems, machines, devices, and the like in which they are
used.

(5) IDEC products are developed and manufactured as general-purpose products
for general industrial products. They are not intended for use in the following
applications, and in the event that you use an IDEC product for these
applications, unless otherwise agreed upon between you and IDEC, IDEC shall
provide no guarantees whatsoever regarding IDEC products.

i.  Use in applications that require a high degree of safety, including nuclear
power control equipment, transportation equipment (railroads / airplanes
/ ships / vehicles / vehicle instruments, etc.), equipment for use in outer
space, elevating equipment, medical instruments, safety devices, or
any other equipment, instruments, or the like that could endanger life or
human health

ii. Use in applications that require a high degree of reliability, such as
provision systems for gas / waterworks / electricity, etc., systems that
operate continuously for 24 hours, and settlement systems

ii. Use in applications where the product may be handled or used deviating
from the specifications or conditions / environment listed in the Catalogs,
such as equipment used outdoors or applications in environments
subject to chemical pollution or electromagnetic interference
If you would like to use IDEC products in the above applications, be sure
to consult with an IDEC sales representative.

IDEC CORPORATION

3. Inspections

We ask that you implement inspections for IDEC products you purchase without
delay, as well as thoroughly keep in mind management/maintenance regarding
handling of the product before and during the inspection.

4. Warranty
(1) Warranty period

The warranty period for IDEC products shall be one (1) year after purchase or

delivery to the specified location. However, this shall not apply in cases where

there is a different specification in the Catalogs or there is another agreement

in place between you and IDEC.

(2) Warranty scope

Should a failure occur in an IDEC product during the above warranty period

for reasons attributable to IDEC, then IDEC shall replace or repair that

product, free of charge, at the purchase location / delivery location of the

product, or an IDEC service base. However, failures caused by the following

reasons shall be deemed outside the scope of this warranty.

i.  The product was handled or used deviating from the conditions /

environment listed in the Catalogs

ii. The failure was caused by reasons other than an IDEC product

ii. Modification or repair was performed by a party other than IDEC

iv. The failure was caused by a software program of a party other than

IDEC

v. The product was used outside of its original purpose

vi. Replacement of maintenance parts, installation of accessories, or the like
was not performed properly in accordance with the user’s manual and
Catalogs

vii. The failure could not have been predicted with the scientific and

technical standards at the time when the product was shipped from

IDEC

viii. The failure was due to other causes not attributable to IDEC (including
cases of force majeure such as natural disasters and other disasters)

Furthermore, the warranty described here refers to a warranty on the IDEC

product as a unit, and damages induced by the failure of an IDEC product are

excluded from this warranty.

5. Limitation of liability

The warranty listed in this Agreement is the full and complete warranty for IDEC
products, and IDEC shall bear no liability whatsoever regarding special damages,
indirect damages, incidental damages, or passive damages that occurred due to an
IDEC product.

6. Service scope
The prices of IDEC products do not include the cost of services, such as dispatching
technicians. Therefore, separate fees are required in the following cases.

(1) Instructions for installation / adjustment and accompaniment at test operation
(including creating application software and testing operation, etc.)

(2) Maintenance inspections, adjustments, and repairs
(3) Technical instructions and technical training
(4) Product tests or inspections specified by you
The above content assumes transactions and usage within your region. Please
consult with an IDEC sales representative regarding transactions and usage outside

of your region. Also, IDEC provides no guarantees whatsoever regarding IDEC
products sold outside your region.

CJ www.idec.com

Head Office  6-64, Nishi-Miyahara-2-Chome, Yodogawa-ku, Osaka 532-0004, Japan
USA IDEC Corporation Singapore  IDEC Izumi Asia Pte. Ltd. China IDEC (Shanghai) Corporation Japan  IDEC Corporation
EMEA APEM SAS Thailand IDEC Asia (Thailand) Co., Ltd. IDEC Izumi (H.K.) Co., Ltd.

India IDEC Controls India Private Ltd. Taiwan  IDEC Taiwan Corporation

Specifications and other descriptions in this brochure are subject to change without notice.

2023 IDEC Corporation, All Rights Reserved.
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