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We bring together the best minds
to create the best technologies. At
Mitsubishi Electric, we understand that
technology is the driving force of change
in our lives. By bringing greater comfort
to daily life, maximizing the efficiency of
businesses and keeping things running
across society, we integrate technology
and innovation to bring changes for
the better.

Mitsubishi Electric is involved in many areas including the following:

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home
entertainment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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High-Performance

Technologies based on long year experience are brought together
to realize more improved performance

M The new circuit breaking technology “Expanded ISTAC” has improved the current-limiting

performance and upgraded the overall breaking capacity.
Expansion of the conductor under the stator shortens the contact parting time of the mover

as compared to the conventional ISTAC structure.
The current-limiting performance has been improved remarkably. (The maximum peak

current value has been reduced by approx. 10%.)

Example of breaking capacity improvement New circuit breaking technology (Expanded ISTAC)

Previous Model NF250-SW New Model NF250-SV
50kA /25KA 85KA /85kA

(at 230VAC) (at 230VAC)

Current B Fixed conductor

Breaking capacity of 5 models is 20% to 50% higher than the
W & WS Series

[ | Improvement of breaking capacity on M Breaking capacity comparison with a conventional model
250AF-C/S/H models (Fixed) & 125.250AF-R I S B N S —

models (Thermal/Adjustable). 250-RG

20%
uP

250-H

250-S 4 WS-V Series
: : : : ; WS Series

Model Name

250-C

125-RG

20%
upP

20 40 60 80 100 120 140 160
kA at 400VAC lcu
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The new electronic circuit breakers (with display) and MDU breakers
can display various measurement items

M This will enable energy management through “visualization”, which leads to energy saving.

@8 w006

For o ® Detailed setting can be done on the display.

|
- 0 O \:.Kz i @ wCE
Ame, | e [ :
e F, ® The display turns red during alarms.
w oes : T I
. "
e _ e E - Display Current P

= - in each phase
e mm ° -

® The display is on the circuit breaker body and

- shows circuit information.

-_ | = _-_
- ——- : A1
g e - * e 253.6
Electronic Circuit Breaker Measuring Display Unit '
(with display) Breaker

Intelligent Communications through CC-Link

M Measuring data can be transmitted to Personal Computer through CC-Link.

B |
j]lxu
LAN(Ethern’e_t)' ’_4
Tl el

EcoWebServerll
CC-Link
&i;g; 7 *_"vf_r* -
‘:w o o] fl -3
&)
oimm - ¥
Electronic ’ﬂén Energy Energy MELSEC-Q Series
multi-measuring . measurement unit measurement unit o) programmable
instrument Measurlng (EcoMonitorLight) (EcoMonitorPlus) e controller
Display Unit Air Circuit Breaker

Breaker (AE-SW Series)



Compact design for easy to use

M The thermal adjustable circuit breakers and electronic circuit breakers are smaller.
NF250-SGW NF250-SGV

3

Volume ratio 799,

(Compared with our conventional models)

(Conventional model : 105 x 165 x 86mm)  (New model : 105 x 165 x 68mm)

M 250AF circuit breakers’ fixed types (NF250-CV, NF250-SV, NF250-HV, NV250-CV,
NV250-SV, NV250-HV), thermal adjustable types (NF250-SGV, NF250-HGV, NF250-RGV),
and electronic types (NF250-SEV, NF250-HEV, NV250-SEV, NV250-HEV) are the same
size, leading to the reduction and standardization of panel design.

Types of internal accessories are reduced from 3 types to 1 type

B Standardization of internal accessories contributes to the reduction of stock and
delivery time.

Conventional models R Rt

v

New models  JelCRW-CREEEEEE

M 32AF and 63AF circuit breakers can now be used in both AC and DC circuits without
specifying when ordering. This will lead to prevention of ordering mistakes.

Applicable accessories

‘.AL O®AX OAL+AX @SHT eUVT

B The earth leakage circuit breakers can now be equipped with a voltage shunt trip device (SHT).



M This manufacturing innovation takes
the pursuit of increased productivity,
shortened manufacturing lead-time and
improved quality to the upper limits.

Robot-cell Production Line

Individual unit production management system

M A multi-model, single-unit flow production system is utilized the ultimate multi-cycle production
method. The production line is controlled using barcodes to manage the model information for
each unit. Small-lot, flexible production that’s one step ahead!

Manual Adjustment Work

2CH133
NF 1258V _
3P 100A P oL
0013 @2

Barcode Reader



Use of Various Recyclable Materials

M The circuit breakers are made of thermo-plastic materials that are easy to recycle.
(Some models are partially made of thermoset materials.)
The major plastic parts bear material identifications so that they can be recycled.

Nonuse of Hazardous Substances

M Eco-friendly design is used for all circuit breakers, and they do not use hazardous
substances. The circuit breakers comply with RoHS regulation.

Energy Saving at Mitsubishi Electric Corporation Fukuyama Works

M Mitsubishi Electric Corporation Fukuyama Works uses
energy saving support devices such as MDU breakers and
EcoServer to save energy through “visualization” of
energy. Along with “visualization”, Fukuyama Works also
installed high-efficiency equipments to further promote
energy saving.

Through energy saving activity, Fukuyama Works has
successfully reduced its electrical power consumption rate
by 27% in 2007 (compared with 1990).




Global Networks of Sales Offices and Production Bases

M Our sales networks are designed to comfort customers internationally through the
worldwide distributors. Constantly contactable distributors enable us to accommodate
customer’s needs for smooth supply.

MITSUBISHI ELECTRIC DALIAN
INDUSTRY PRODUCTS CO.,LTD

Sales Office:62
branch office (190
representative office :43 A
(available in 56 countries)

Production Base 2 O

MITSUBISHI ELECTRIC
CORPORATION
FUKUYAMA WORKS
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1 Ouitline of Circuit Breakers

Product Line-up

30 32 50 60 63 100 125 160
NF-C
Economy class NF30-CS NF63-CV NF125-CV
NF-S NF125-SV  NF125-SGV
Molded Case Standard olass NF32-SV NF63-SV NF125-SEV NF160-SGV
. . NF-H/L NF125-HV  NF125-LGV NF160-LGV
Circuit Breakers D e NF63-HV NF125-HEV NF125-HGV NF160-HGV
_ NF125-RGV
Ultra current-limiting class NF125-UV
= NV63-CV NV125-CV
Economy class
Earth Leakage 2 NV125-SV
NV-S NV32-SV NV63-SV
Circuit Breakers Standard class NV125-SEV
NV-H/R NVB3-HV NV125-HV
High-performance class NV125-HEV
Motor Protection MB30-CS y «
NF-MB “Eggg\\; ((11; NF125-SV (*1)
Breakers NF32-SV (*1)
NF100-CVFU NF100-SRU
) NF50-SVFU NF50-FAU
. UL 489 Listed MCCB NF30-FAU NF125-SVU  NF100-HRU
UL 489 Listed NF50-SMU  NFS0-FHU Neqo5 iyl NF100-FHU
Arstti NV50-SVFU NV100-CVFU NV100-SRU
Circuit Breakers UL 489 Listed ELCB NV30-FAU NV50-FAU NV125-SVU  NV100-HRU
NV50-FHU NV125-HVU NV100-FHU
Measuring Displa
X 9 play MDU Breakers
Unit Breakers
NF-HDV NF63-HDV NF125-HDV
DC high voltage NF-HDVA NF125-HDVA
NF-HDW
Miniature Circuit Breakers BH-DN BH-D6 BH-D10
Residual Current Circuit Breaker BV-D
Residual Current Circuit Breaker with Overload Protection BV-DN
Isolating Switch KB-D
Circuit Protectors CP30-BA CP-S
Air Circuit
AE-SW
Breakers
Related
Earth Leakage Relays NV-ZBA, NV-ZSA, NV-ZHA, NV-ZLA
Components
Note *1 When placing an order, specify “MB.”
WS-V Series
Molded Case Circuit Breakers
NF-H NF-L NF-R

'F_-F'P‘.

": T

‘l": Fay .

Earth Leakage Circuit Breakers

Motor Protection Breakers

NV-S

NV-H

NF-MB

-’:FQF-

P

el

UL 489 Listed Circuit Breakers

Measuring Display Unit Breakers

UL 489 Listed MCCB

UL 489 Listed ELCB

MDU Breakers

R

N N

-: = ..
R
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1 Outline of Circuit Breakers

250 400 600 630 800 1000 1250 1600 2000 2500 3200 4000 5000 6300
NF250-CV NF400-CW  NF630-CW  NF800-CEW
NF250-SV NF250-SGV NF400-SW  NF630-SW  NF8OO-SDW oo . NF1250-SDW NF1600-SDW
NF250-SEV NF400-SEW NF630-SEW NF800-SEW NF1250-SEW NF1600-SEW
NF250-HV NF250-LGV.
NE2SO.EY NEssotiqy NFA00-HEW NFE30-HEW NF800-HEW
NF250-RGV NF400-REW NF800-REW
NF250-UV NF400-UEwW NFB30-REW Negno uEW n
NV250-CV NV400-CW  NV630-CW _&J
NV250-8V NV400-SW  NV630-SW o]
NV250-SEV NV400-SEW NV630-SEW NV800-SEW o
NSO NV400-HEW NV630-HEW NV80O-HEW 0
NV250-HEV. h h K m
=
S
NF250-SV (*1)
2
WSy NF400-SWU NF630-SWU S_)
NE2S0-SVU NF400-HWU NF630-HWU 5
NV250-CVU ()
NV250-SVU c
NV250-HVU =
=
NF250-SEV with MDU  NFA00-SEW ith DU NFOG-SEW i HDU =
NF250-HEV with MDU  NFAOOHEW i MDU NF&OHEW vith DU @]
NF250-HDV.
NF250-HDVA
NF400-HDW NF800-HDW
! _ oy AE2000-SW _ «yy AE4000-SWA ! _
AE630-SW AE1000-8W  AE1250-SW  AE1600-SW AE2000SW  AE2500-5W AES200-5W AESOCSNA AES000-5W AE6300-5W
Miniature Circuit Breakers
BH-DN BH-D6
(i |

Residual Current Circuit Breaker

Residual Current Circuit Breaker
with Overload Protection

Isolating Switch

BV-D

BV-DN

KB-D

€ @'

L |

&k‘
A
T ——

T4
|
L3

Circuit Protectors

Air Circuit Breakers

Related Components

CP30-BA

CP-S

AE-SW

Earth Leakage Relays

2 15
ws

of 3 P
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Outline of Circuit Breakers

Instructions for Application

[ 1.Warranty period and warranty coverage

If any faults or defects (hereinafter “Failure”) found to be the
responsibility of Mitsubishi Electric occurs during use of the
product within the warranty period, the product shall be
repaired at no cost via the sales representative or Mitsubishi
Electric Sales office. However, if repairs are required on-site
at domestic or overseas locations, expenses to send an
engineer will be charged.

1. Warranty period

The warranty period of the product shall be for twelve (12)
months after the date of purchase or delivery to the
designated place.

2. Warranty coverage

(1) The primary failure diagnosis should be performed by
users. However, if required by users, Mitsubishi Electric or
Mitsubishi Electric Sales office may be able to perform
the diagnosis. In that case, for damages caused by any
cause found to be the responsibility of Mitsubishi Electric,
the diagnosis will be performed at no cost. For details,
contact a distributor.

(2) The coverage shall be limited to ordinary use within the
usage state, usage methods, usage environment, and
other conditions which follow the instructions and
precautions given in the instruction manual, user’s
manual, and caution labels on the product.

(3) Even within the warranty period, repair cost shall be
charged for the following cases.

[1] Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by selection of hardware or software
design on the user side.

[2] Failure caused by modifications, etc. to the product by
the user without any approvals from Mitsubishi Electric.

[3] In case Mitsubishi Electric product is assembled into a
user’s device, failure that could have been avoided if
functions or structures, judged as necessary in the
legal safety measures the user’s device is subject to or
as necessary by industry standards, had been
provided.

[4] Failure that could have been avoided if the
maintenance described in the user’s manual has been
performed.

[5] Failure caused by external irresistible forces such as
fires or abnormal voltages, and failure caused by
natural disasters such as earthquakes, lightning, wind
and water damages.

[6] Failure caused by reasons unpredictable based on
scientific technology standards at the time of shipment
from Mitsubishi Electric.

[7] Any other failure found not to be the responsibility of
Mitsubishi Electric or that admitted not to be so by the
user.

In addition, the warranty applies only to the product

delivered. It does not apply to the damage that is caused

by the failure of the product.

12

3. The period to supply the spare parts after
discontinuation of production

Mitsubishi Electric shall supply spare parts for five (5) years
after discontinuation of production. After five years,
Mitsubishi Electric shall supply spare parts until the spare
parts run out of stock.

2.Exclusion of loss in opportunity and
secondary loss from warranty liability

Regardless of the warranty period, Mitsubishi Electric shall

not be liable for compensation to:

(1) Damages caused by any cause found not to be the
responsibility of Mitsubishi Electric.

(2) Loss in opportunity, lost profits incurred to the user by
failures of Mitsubishi Electric product.

(3) Damages whether foreseeable or not, secondary
damages, compensation for accidents, and compensation
for damages to products other than Mitsubishi Electric
products, caused by exceptional situations.

(4) Compensation for cost occurring secondarily from
replacement work by the user, maintenance of on-site
equipment and start-up test run and other operations.

( 3.Product applications )

(1) When using the products listed in this catalogue, the
following conditions must be confirmed and obeyed. The
product must be used so that a failure that occurs to the
product does not lead to a serious accident. When a
damage or failure occurs, the external backup function or
fail-safe function must be executed systematically.

(2) The products listed in this catalogue are designed and
manufactured as general-purpose products for
application to the general industry field. Therefore, the
warranty does not apply to the following special uses.

[1] The use that has a significant influence on the public
facilities such as nuclear power plants and other
power plants of power companies.

[2] The use for railway companies, government offices,
etc. that require to build the special quality
assurance system.

[3] The use for aerospace equipment, medical
equipment, railway equipment, combustion and fuel
equipment, passenger vehicles, manned
transportation equipment, recreational equipment,
safety equipment, and air conditioner for servers
and the cooling facilities that are expected to have a
significant influence on life, body, and property.

If the products listed in this catalogue are used for the
above mentioned special uses, Mitsubishi Electric does
not take any responsibility for the quality, performance,
and safety of the product, which includes, but is not limited
to, default liability, defect liability, quality assurance
liability, tort liability, and product liability. However, in case



the special quality (beyond general specifications) is not [Explanation of warning symbols]

required and the use is a limited purpose and the Incorrect handling of the product will result in a
backup/fail-safe functions are equipped with the facility, /\ DANGER hazardous situation, such as death or serious injury.
Mitsubishi Electric may determine that the products listed
in this catalogue can be guaranteed. For details, consult a ‘ /\ CAUTION
distributor or Mitsubishi Electric.

Incorrect handling of the product may result in a
hazardous situation according to circumstances.

Instructions for use %
Q
( 4.Safety precautions ) _____Acaumon 3
@ When the circuit breaker automatically breaks a circuit, turn on the et
. i handle after removing the cause. Failure to do so may cause an electric m
@ Carefully read the safety precautions prior to use the shock or a fire. —
circuit breaker correctly. [Earth leakage circuit breaker] 8
. . . . @ Ground the earth terminal of electrical equipment. =
@ Important safety instructions are given below. Strictly Failure to do so may cause an electric shock or a fire. 'S}
observe the instructions. @ Press the test button to check the operation once a month or so. If the “—
K X earth leakage circuit breaker is not turned off, it is out of order. o
@ Be sure to communicate these safety precautions to the Consult an electrician. )
end user. . . £
Instructions for maintenance 5
@)
A\ DANGER /\ CAUTION
® sDc?::r: tcoaulj:sr:at:lﬁ ﬁ;?tlgslsiz)e;{ Doing W @ The circuit breakers shall be maintained by persons with specialized
iy knowledge.

@ The earth leakage circuit breakers are
designed to operate when the difference
between leaving current and returning
current exceeds the specified value. In
the case shown in this figure, earth
leakage is not detected. Therefore,
never touch the two bare live parts. The z
circuit breaker will not operate upon Earth leakage circuit breaker Instructions for disposal
occurrence of an electric shock.

@ Before maintaining, turn off the upstream circuit breaker, and ensure that
no current is flowing through the circuit breaker to be maintained.
Failure to do so may expose you to shock hazard.

@ Retighten the terminals periodically.
Failure to do so may cause a fire.

/\ CAUTION

® When disposing of the product, treat it as industrial waste.

Instructions for installation

/\ CAUTION
@ The electrical work shall be performed by qualified personnel
(electrical workers). H ' '
@ Before performing wiring work, turn off the upstream circuit 5 Change N pI‘Od UCt SpeCIflcatlonS
breaker, and ensure that no current is flowing through the circuit
breaker to be wired. Failure to do so may expose you to shock The specifications of the product listed in this catalogue,
ik manuals or technical documents are subject to change

@ When connecting any wire, tighten the terminal screw to the
torque specified in the instruction manual. Failure to do so may
cause a fire.

® When the model comes with insulating barriers as standard
accessories, install the insulating barriers without fail.

® Do not install the circuit breaker in an abnormal environment
with high temperature, high moisture, dust, corrosive gas,
vibration or shock.

Doing so may cause a fire or make the circuit breaker
inoperative.

@ Protect the circuit breaker so that foreign particles, such as dust,
concrete powder and iron powder, and rain water will not enter
the circuit breaker.

Failure to do so may make the circuit breaker inoperative.

[Earth leakage circuit breaker]

@ When using an earth leakage circuit breaker for use only in
single-phase 3-wire or 3-phase 4-wire systems, connect the
neutral wire to the neutral phase without fail. If they are not
connected, the circuit breaker may not operate in the case of open
phase or overcurrent, thereby resulting in a fire.

@ Connect the circuit breaker to a power supply appropriate to the
rating of its body.

Failure to do so may make the circuit breaker inoperative or
damage it.

@ Tighten securely the lead wire in the open phase to the neutral
wire on the load side.

If the wires are not connected, the open phase of the neutral
wire cannot be detected.

® When there are two terminal screws for the neutral pole, tighten
the screws alternately. Failure to do so may loosen the screws,
thereby causing a fire.

without prior notice.
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Mitsubishi MCCB Manufacturing history

1 Outline of Circuit Breakers

Mitsubishi MCCB Manufacturing History

Frame\f)arweét‘ﬁs‘66‘67‘68‘69‘70‘71‘72‘73‘74‘75‘76‘77‘78‘79‘80‘81‘82‘83‘84‘85‘86‘87‘88‘89‘90‘91‘92‘93‘94‘95‘96‘97‘98‘99 2000‘01‘02‘03‘04‘05‘06‘07‘08‘09‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20
[ NF30-FA NF30-FAU
[ NF30-KB [ NF30-KC
[ NF3-C [ NF30-CB [ NF30-CS
30 [NF32-CVF|
32 [ NF32-SVF
‘ NF30 ‘ NF30-S ‘ NF30-SB ‘ NF30-SS 'W‘—' NF30-SP ‘ NF30-SW ‘ NF32-SW ‘ NF32-SV
NFC30-SMX
1 NF50-FA, FAU
[ NF50-KB [ NF50-KC
NF63-CVF
[ NF50-C [ NF50-CA [ NF50-CB [ NF50-CS, NF60-CS [ NF50-CP, NF60-CP__ [ NF50-CW, NF60-CW, NF63-CW NF63-CV
NF63-SVF
NF50-A [ NF50-S [ NF50-SB [ NF50-SS, NF60-SS [ NF50-SP, NF60-SP__[ NF50-SW, NF60-SW, NF63-SW NF63-SV
NF50-B | NF50-SA | 5 NF50-SH, NF60-SH | NF50-HP, NF60-HP | NF50-HW, NF60-HW, NF63-HW NF63-HV
[ NF50-H [ NF50-HB | NF50-HC NF50-HCW
gg NF50-HA NF50-HR V—‘_VNFSO»UC, US.UR NF50-HRP NF50-HRW. NF50-HRV
63 [ NF50-FHU
[ NF50-SWU [ NF50-SVFI
[NFC60-CMX| NFC60-CMXA
| NFC60-SMX FC60-SMXA
[NFCB0-HMX FC60-HMXA
[ BH-S
| BH-PS
1 BH-D6
[ BH-DN
[ BH-D10
I NF100-KB I NF100-KC
NF125-CVF
NF100-C | NF100-CA | NF100-CB | NF100-CS | NF100-CP [ NF100-CW [ NF125-CW NF125-CV
NF125-SVF
NF100-B | NF100-E [ NF100-S [ NF100-SS NF100-SP NF100-SW__| NF125-SW NF125-SV
NPT I g L NF100-HP NF100-HW | NF125-HW NF125-HV
‘ NF100-R ,—‘ ‘ NF100-RB | MR EE
NF100-RA [ _NF100-UC,US |  NF100-RP NF100-RW | NF125-RW NF125-RV
NFT100 I NFU100 I NFU100-C [ NF100-UR___ |  NF100-UP NF100-UW | NF125-UW NF125-UV
F125-SGW RT NF125-SGV
F125-HGW R NF125-LGV, NF125-HGV
100 F125-RGW R NF125-RGV
125 F125-UGW R
F125-SGW RE
F125-HGW RE
[ NF100-SEP NF125-SEV
| NF100-HEP NF125-HEV
[ NF100-FHU
NF100-CWU [ NF100-CVFU
NF100-SWU | NF125-SVU, NF125-HVU
[NFC100-CMX| NFC100-CMXA
|NFC100-SMX| NFC100-SMXA
BH
BH-P
NF160-SW
NF160-SGW RT NF160-SGV
NF160-HW NF160-LGV
160 NF160-HGW RT NF160-HGV
NF160-SGW RE
NF160-HGW RE
[NFC160-CMX| NFC160-CMXA
[NFC160-SMX| NFC160-SMXA
I NF225-C T NF225-CB T NF225-CS NF225-CP NF225-CW | NF250-CW F250-CV
NE25D0 NF225-F [ NF225-SS NF225-SP NF225-SW__| NF250-SW F250-SV
NF225-G NF225-S
“”M‘ NF225-H s NF225-HP NF225-HW | NF250-HW NF250-HV
‘ NF225-R NF225-RB ‘ RIEZEES
NF225-RA [ _NF225-US,UC_| _ NF225-RP NF225-RW__| NF250-RW NF250-RV
[ NFT225 [ NFU225 | NFU225-B [ NFU225-C [ NF225-UR [ NF225-UP NF225-UW NF250-UW NF250-UV
F250-SGW RT NF250-SGV
F250-HGW R NF250-LGV, NF250-HGV
225 F250-RGW R NF250-RGV
250 F250-UGW R
F250-SGW RE
‘ =250»H‘GW RE
NF225-SEP NF225-SEW_| NF250-SEW NF250-SEV
A2 N elE [ NF225-HEP NF225-HEW | NF250-HEW NF250-HEV
NF225-C‘WU [NF250-CVU
NF-SF, SJ NF250-SVU
NF-SFW, SJW, HJW ‘ NF250-HVU
NFC250-CMX| NFC250-CMXA
NFC250-SMX| NFC250-SMXA
] NF400-C I NF400-CA I NF400-CS NF400-CP NF400-CW
NF400-B
1‘L VW{ NF400-S ‘ NF400-SS NF400-SP NF400-SW
wo | TA00A NF400-R ™ NF400-RA DB NF400-UR NF400-UEP NF400-UEW
[ NFT400 | NFU400 NFU400-C
NF400-SEP NF400-SEW
NFE400-S NF400-SE NF400-HEP NF400-HEW
NF400-REP NF400-REW
- NF-SK! [ F400-SWU, NF400-HWU
[ NF600-C [ NF600-CA NF600-CS NF600-CP NF630-CW
NF600-B
NFGGU-A‘ V—{NFGOD-H NF600-S NF600-SS NF600-SP NF630-SW
600 ‘ NF600-R —iFg00-RA WAL NF600-UR NF600-UEP
630 [ NFT600 [ NFU600 NFU600-C
NF600-SEP NF630-SEW
NFE600-S NF600-SE NF600-HEP N EW
NF600-REP NF EW
NF- NF-SLW. [ WU, NF630-HWU
NF800-CS F800-CEP EW
F800-SEP F800-SEW
- NHIES - NF800-SS F800-HEP F800-HEW
F800-REP F800-REW
800 NF800-H A roa
[ NF800-SSD F800-SDP F800-SDW
‘ DA DA NF800-UR NF800-UEP NF800-UEW
[ NFT800 | NFU800 NFU800-C :
F1000-B NF1000-SS NF1000-SEW
1000 ‘ NF1000 | ‘ NET0O0R NF1000-S ‘ I NEIGOD:SSD)
NF1200 NF1200-B NF1200-SS NF1250-SEW
]228 ‘ \ NF1200-H WFIEES [ NF1200-SSD NF1250-SDW
: NF1200-UR : - =
NF1600-SS 1600-
1600 1 NF1600 NF1600-S I NF1606.55D ‘ NFi 600»5Dv‘v
NF2000 NF2000-S
2000 NFE2000- \
2500 NF2500 NF2500-S }
NF3200 NF3200-S
3200 ‘ NFE3000-5 \ ‘
NF4000 NF4000-S
4000 NFE4000-5 [
Frame(\g)ar1964‘65‘66‘67‘68‘69‘70‘71‘72‘73‘74‘75‘76‘77‘78‘79‘80‘81‘82‘83‘84‘85‘86‘87‘88‘89‘90‘91‘92‘93‘94‘95‘96‘97‘98‘99‘2{)00‘01‘02‘03‘04‘05‘06‘07‘08‘09‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20
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Mitsubishi ELCB and ELR Manufacturing History

1 Outline of Circuit Breakers

Year1971‘72‘73‘74‘75‘76‘77‘7&‘79‘80‘81‘82‘83‘84‘85‘86‘87‘88‘89‘90‘91‘92‘93‘94‘95‘96‘97‘98‘99‘2000‘01‘02‘03‘04‘05‘06‘07‘08‘09‘10‘11‘12‘13‘14‘15‘16‘17‘18 19‘20
Frame(A)
Wk Nv-KB NV-KF NV-G2N
NV-K30 NV-K30F | NV-GaN | NV-G3NA
NV30-F
Y I L NV-2F 1
NV-1F
30 | Nvao-FA NV30-FAU
32 NV30-KB [ NV30-KC
\ NV30-C [ NV30-CA \ NV30-CS
NV32-CVF | >
[ NV32-SVF o
Nv-3] Nvao [ Nvaos | NV30-SA NV30-SS NV30-SF_ | NV30-SP [ nNvao-sw [ Nva2sw | NV32-5V a
\ NV50-FA, FAU =
\ NV50-FH [ <
\ NV50-FHU 8’
[ NvsoK | NV50-KB [ NV50-KC =
[ NV50-CSA 3
50 NV50-C NV50-CA [ NV63-CVF &)
NV60-CA
60 | NV50-CF, NV60-CF, NV50-CP, NV60-CP |  NV50-CW, NV60-CW, NV63-CW NV63-CV S
63 NV63-SVF >
NV-5] NV50 NV50-S NV50-SA [ NV50-SS, NV60-SS, NV50-SF, NV60-SF, NV50-SP, NV60-SP | NV50-SW, NV60-SW, NV63-SW NV63-SV %
NV50-HP, NV60-HP NV50-HW, NV60-HW, NV63-HW NV63-HV =
NV50-SWU NV50-SVFU
\ BV-D o
[ BV-DN —
\ NV100-FH an
\ NV100-FHU ©
[ Nvi00K | NV100-KB [ NV100-KC %
NV125-CVF
NV100 NV100-C NV100-CA [ Nv100-CS | NV100-GF | NV100-CP | Nvioocw | Nvizscw NV125-CV a8
NV125-SVF o
[ Nvioo-sF | NV100-SP [ Nvioosw [ Nvi2s-sw NV125-SV =
V1008 NV100-SA NV100-SB NV100-SS L
100 NV100-SS(4P) |
125 \ NV100-HP [ Nvioo-HW [ Nvi2s-HW NV125-HY -
00 NVA100-HA NVA100-HB &
NV100-HB(4P) K2
\ NV100-SEP NV125-SEV Ko)
\ NV100-HEP NV125-HEV 8
\ NV100-RP NV100-RW NV125-RW =
NV100-CVFU =S
NVA400-SWU NV125-SVU
NV125-HVU
NV225 NV225-C | NV225-CA | Nv2o5Cs [ NV225-CF | NV225-CP [ NvaasCw [ NV250-CW | NV250-CV
wassl e —— \ NV225-HP | NveesHW | Nveso-HW | NV250-HV
NV225-H NV225-SB(4P)
[ Nva2ssF | NV225-SP [ Nv2255W | NV250-SW | NV250-SV
NV225-SS
NV225-SS(4P) |
o0 \ NV225-SEP NV225-SEW | NV250-SEW NV250-SEV
\ NV225-HEP NV225-HEW | NV250-HEW NV250-HEV
[ NveosRP NV225-RW NV250-RW
NV250-CVU
NV225-CWU \ NV250-SVU
\ NV250-HVU
NV400 [NV400-C NV400-CA NV400-CS | NV400-CF NV400-CP \ NV400-CW
NV400-S
NV400-SA NV400-SB NV400-SB(4P)
NV400-H
NV400-SEP NV400-SEW
NV400-SS
400 \ NV400-SF NV400-SP NV400-SW
NV400-HEP NV400-HEW
NV400-REP NV400-REW
[ NV400-SWU
NV-SKW
\ NV400-HWU
NV600-C NV600-CA NV600-CP NV630-CW
NV600-S
600 NV600-SA NV600-SB NV600-SP NV630-SW
s NV600-H
NV600-SEP NV630-SEW
NV600-HEP NV630-HEW
NVB0O-S
NV800-SA NVB00-SA(4P)
NV800-H
800 NV800-SB(3P)
NV800-SEP [ NV800-SEW
NV800-HEP | NVBOO-HEW
INV1000-8
NV1000-SA NV1000-SA(4P)
1000 NV1000-H
NV1000-SA(3P) \ NV1000-SB(3P)
\WI2008 nviz00-sa NV1200-SA(4P)
b V12004 ¢
NV1200-SA(3P) \ NV1200-SB(3P)
\ [ NV-ZBA
NV-R] NV-Z Nv-zB NV-ZP
NV-R100, NV-R200
NV-ZS NV-ZSA
NV-R400
ELR
NV-ZU
NV-ZA \ NV-ZAA
\ NV-ZH NV-ZHA
NV-ZLA
F'a”‘efggrwn‘n‘73‘74‘75‘76‘77‘78‘79‘80‘81‘az‘83‘84‘85‘86‘87‘88‘89‘90‘91‘92‘93‘94‘95‘96‘97‘98‘99‘200001‘oz‘oa‘m‘os‘os‘w‘os‘og‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20

:Production stopped model
This manufacturing history is based on Japanese domectic market.
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[1] Detailed Specifications

Detailed

2 Specifications Molded Case Circuit Breakers

NF-C (Economy class)

Frame (A) 30 50 60 63 100 I 125
Model NF30-CS NF63-CV NF125-CV
Image i
%
el
Rated current In (A 34 (5) 6 10 (15) 16 50 (60) 63
Rated ambient temperture 40°C (45°§: - we) | 3510152030 | 5, 2(5 )(30) 32( 40) 50 (60) 63 (75) (so) 100 125
Number of poles 2 I 3 2 I 3 2 I 3 2 I 3 2 I 3 2 I 3
Rated insulation voltage Ui (V 500 600 600 600 600 600
= 690V - - - - - -
8 500V - 2,525 2.5/2.5 2525 7.5/4 7.5/4
% 440V - 2.5/2.5 2.5/2.5 2.5/2.5 10/5 10/5
é’ IEC 60947-2 AC 415V 1.5/1.5 2.5/2.5 2.5/2.5 2.5/2.5 10/5 10/5
8 |EN 60947-2 400V 1.5/1.5 5/5 5/5 5/5 10/5 10/5
E |(leu/ics) 380V 1.5/1.5 5/5 5/5 5/5 10/5 10/5
= 230V 2.5/2 (240V) 7.5/7.5 7.5/7.5 7.5/7.5 30/15 30/15
g 200V 2.5/2 (240V) 7.5/7.5 7.5/7.5 7.5/7.5 30/15 30/15
= DC [250V - 2525 (*7) 2.5/2.5 (*7) 2.52.5 (*7) 7.5/4 (*4) 7.5/4 (*4)
Rated impulse withstand voltage Uimp (kV) 4 8 8 8 8 8
Current (*1) AC AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible
Suitability for isolation - Yes Yes Yes Yes Yes
Reverse connection - Available Available Available Available Available
Number of \ Without current 10,000 10,000 10,000 10,000 10,000 10,000
operating cycles \With current (440VAC) 6,000 (415VAC) 6,000 6,000 6,000 6,000 6,000
Utilization category A A A A A A
Pollution degree 2 3 3 3 3 3
EMC environment condition (environment A or B) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
B . a 45 | 675 50 | 75 50 | 75 50 | 75 60 | 90 60 | 90
§g b 96 130 130 130 130 130
Sg c 52 68 68 68 68 68
5 ca 67 90 90 90 90 90
Mass of front-face type (kg) 025 [ 035 045 | 065 05 [ 07 05 [ 07 06 [ 09 06 | 09
g o |Front connection (F)| Page @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal
&£ |Solderless (BOX) terminal (SL) - - - - [ ] [ ]
% § Rear (B)] 98 | @Round stud (assembled in) @®Round stud ®Round stud @®Round stud @®Bar stud @®Bar stud
£ © [Plug-in (PM) = [ [ [ [ ] [ ]
24, Alarm switch (AL) ® (*5) ® (*6) @ (*6) ® (*6) @ (*6) o(*6)
2.8 [Auxiliary switch AX)] e ® ('5) ® (*6) ® (*6) ® (*6) ® (*6) o(*6)
@ 3 |Shunt trip (SHT) - ® (*6) ® (*6) ® (*6) @ (*6) @®(*6)
‘ﬂé’g Undervoltage trip (UVT) - ® (*6) @ (*6) ® (*6) @ (*6) o(*6)
@ $ | With lead-wire terminal block (SLT)| 120 [ ] [ [ ] [ ] [ ] [ ]
© "~ [Pre-alarm (PAL)| 122 - - — - — -
Closed (S) [ ] [ J [ ] [ ] [ ] [ ]
Enclosure |Dustproof  (I)| 137 - [ ] [ ] [ ] [ ] [ ]
Waterproof (W) - - [ e - [ e - [ e - [ e - [ e
«» |Electrical operation device (NFM)[ 140 - - - - - | e - | e
2 i Panel mounting 136 - [ ] (] [ ] (] [ ]
& |interlock (MI) (10) | Breaker mounting - [ [ ] [ [ ] [ ]
§ Handle lock LC ® o ® ® ® ®
S device HL 135 [ ] [ ] [ ] [ ] [ ] [ ]
3 HL-S - [ ] [ ] [ ] [ ] [ ]
§ External (F) 123 - [ ] [ ) [ J () [ J
35 |operating handle ) - [ ] [ ] [ ] (] [ ]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 [ ] [ ] [ ] [ ] [ ] [ ]
Rear stud (B-ST) 08 - [ [ ] [ [ ] [ ]
Plug-in (PM) - ° ° ° D °
IEC 35mm rail mounting adapters | 143 [ ] [ [ ] [ ] = =
CE marking TUV approval Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized
Ma”?ﬁk"sfépﬁg°s"%(ﬁl\;)%ﬁ'f'ed) # (NK, LR, ABS) # o e . .
Automatic tripping device Hydraulic magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic
Trip button -(*2) Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 146 148 150

Notes:

18

*1

*3
*4

*8
*9

*10

two terminals except N-pole.

When connected cables/busbars as shown on the right, maximum of 400VDC can be applied to 3-pole product and

maximum of 500VDC to 4-pole product.

specified.

except for those with UVT.

two terminals except N-pole.
Not available for use with connection as shown on the right.

Place an order with circuit breaker.
Solid state relay output is available as an option. Specify if this contact output is required. Lead-wire terminal block (SLT)
is equipped as standard.

No isolation function except 400A to 800A frame.

The operating characteristics are different between AC and DC.
2 Equipped if AL is installed.
For 100A of rated current, NK rating is not shown.
For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any

For draw-out direction of lead wire, lateral direction is standard but for front connection, load-side direction is available if
This accessory is cassette type and can be installed by customer. The frame size up to 250A can be closely installed,

For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any

Load

Load




2 Detailed Specifications[1]
Molded Case Circuit Breakers

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.

2. Specify “P-LT” when selecting plug-in type with lead-wire terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity specified in the shaded cells.

19

NF-C (Economy class)
225 I 250 400 600 I 630 800
NF250-CV NF400-CW NF630-CW NF800-CEW
AAs L OB Lk 113
et Do s e
i E | i
Wa o G FEHHE THHE -:m.:...-
gl o A CE R = WE
100) 125 150 Adjustable
17(5 2())0 225 (*3) 250 250 300 350 400 500 600 630 400 450 500 600 700 800 2
2 I 3 2 I 3 2 I 3 2 I 3 2 I 3 3
600 600 690 690 690 690
10/8 10/8 15/8 18/9 18/9 18/9
15/12 15/12 25/13 36/18 36/18 36/18 0
25/19 25/19 36/18 36/18 36/18 36/18 c
25/19 25/19 36/18 36/18 36/18 36/18 o
25/19 25/19 40/20 40/20 40/20 40/20 =
36/27 36/27 50/25 50/25 50/25 50/25 8
36/27 36/27 50/25 50/25 50/25 50/25 =
15/12 (*4) 15/12 (*4) 20/10 (*4) 20/10 (*4) 20/10 (*4) - O
8 8 8 8 8 8 (0]
AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible AC Q.
Yes Yes Yes Yes Yes Yes wn
Available Available Available Available Available Available ho]
8,000 8,000 6,000 6,000 6,000 4,000 (0]
4,000 4,000 1,000 1,000 1,000 500 %
A A A A A B —
3 3 3 3 3 3 o
Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable A @]
105 105 140 140 140 210
165 165 257 257 257 275
68 68 103 103 103 103
92 92 134 134 134 155
1.3 ] 1.5 1.3 ] 1.5 4.4 ] 5.0 5.2 ] 6.0 5.2 ] 6.0 10.9
@Screw terminal @Screw terminal @Busbar terminal @Busbar terminal @Busbar terminal @Busbar terminal
[ ] [ ] - - - -
@Bar stud @Bar stud @Bar stud @Bar stud @Bar stud @Bar stud
[ ] [ ] [ ] [ ] [ ]
o(*6) ®(*6) o(*6) o(*6) o(*6) o(*6)
o(*6) ®(*6) o(*6) o(*6) o(*6) o(*6)
®(*6) ®(*6) @(*6) ®(*6) ®(*6) ®(*6)
®(*6) ®(*6) [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
- - - - - o(9)
[ ] [ ] - - - -
[ ] [ ] [ ] [ ] [ ] [ ]
- I D - I D D D ° D
[ ] [ ] o(*8) ®(*8) o(*8) o(*8)
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] - - - -
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
D ° D I D ° I D D I D D
° ° ° ° | ° ° | ° °
TOV approval TUV approval Self-declaration Self-declaration Self-declaration Self-declaration
Recognized Recognized Recognized Recognized Recognized Recognized
¥ Yo T e Yo T
Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Electronic (effective value detection)
Equipped Equipped Equipped Equipped Equipped Equipped
154 162 168 172



[1] Detailed Specifications

Detailed

2 Specifications Molded Case Circuit Breakers

NF-S (Standard class)

Frame (A) 30 I 32 50 60 63
Model NF32-SV NF63-SV
Image ; i
v rr
Rated current In (A) 34 (5) 6 10 32 34(5)6 10 (15) 16 (60) 63
Rated ambient temperture 40°C (45°C for marine use) 15 16 20 25 (30) 20 25 (30) 32 40 50
Number of poles 2 [ 3 2 [ 3 2 | 3 [ 4 2 | 3 [ 4 2 | 3 [ 4
Rated insulation voltage Ui (V. 600 600 600 600 600
= 690V - - - - -
8 500V 2.5/2.5 2.5/2.5 7.5/7.5 7.5/7.5 7.5/7.5
% 440V 2.5/2.5 2.5/2.5 7.5/7.5 7.5/7.5 7.5/7.5
é’ IEC 60947-2 AC 415V 2.5/2.5 2.5/2.5 7.5/7.5 7.5/7.5 7.5/7.5
8 |EN 60947-2 400V 5/5 5/5 7.5/7.5 7.5/7.5 7.5/7.5
E |(leu/ics) 380V 5/5 5/5 7.5/7.5 7.5/7.5 7.5/7.5
= 230V 7.5/7.5 7.5/7.5 15/15 15/15 15/15
g 200V 7.5/7.5 7.5/7.5 15/15 15/15 15/15
= DC [250V 2.5/2.5 (*5) 2.5/2.5 (*5) 7.5/7.5 (*5) 7.5/7.5 (*5) 7.5/7.5 ()
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8
Current (*1) AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible AC/DC compatible
Suitability for isolation Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available
Number of [ Without current 10,000 10,000 15,000 15,000 15,000
operating cycles \With current (440VAC) 6,000 6,000 8,000 8,000 8,000
Utilization category A A A A A
Pollution degree 3 3 3 3 3
EMC environment condition (environment A or B) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
B < a 50 I 75 50 I 75 50 | 75 | 100 50 | 75 | 100 50 | 75 | 100
§§ b 130 130 130 130 130
Sg c 68 68 68 68 68
s ca 90 90 90 90 90
Mass of front-face type (kg) 045 [ 065 045 [ 065 05 [ 07 [ 09 055 [ 075 [ 1.0 055 [ 075 [ 1.0
g o |Front connection (F)| Page @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal
& 2 |Solderless (BOX) terminal (SL) - - - - -
= § Rear (B)| 98 @®Bar stud ®Round stud ®Round stud ®Round stud ®Round stud
2 8 [Plug-in (PM) D D D D
» _|Alarm switch (AL) ® (*4) ® ("4) ® (*4) D ® (*4) ° ® (*4) D
%@ Auxiliary switch (AX) 115 o (*4) ® (*4) o (*4) [ ] o (*4) [ ] @ (*4) [ ]
& 8 [Shunt trip (SHT) ®(*4) ®(*4) ®(*4) D ®(*4) D ® (*4) D
‘g,‘:§ Undervoltage trip (uvT) ® (*4) ®(*4) ® (*4) D ® (*4) D ®(*4) D
@ & | With lead-wire terminal block (SLT)| 120 [ ] [ J [ ] [ ] [ ] [ ] [ ] [ ]
© " [Pre-alarm (PAL)| 122 _ _ - _ _
Closed (S) [ ) [J (] - [ ] [ ] -
Enclosure |Dustproof  (l)| 137 [ ] [ ] [ ] - [ ] - [ ] -
Waterproof (W) - I D - I ° - [ e - 1 e - - 1 e -
® Electrical operation device (NFM)| 140 - - - -
2 | Mechanical [Panel mounting| - D D D I D I D [
@ [interlock (MI) (7) | Breaker mounting [ ) [ J [ J \ - [ ] \ - [ ] \ -
§ Handle lock LC ® ° ° ° °
S device HL 135 [ ] [ ] [ ] [ ] [ ]
§ HL-S [ ] [ ] [ ] [ ] [ ]
§ External (F) 123 [ ] [ ] ] [ ) [)
5 |operating handle [\%)] [ ] [ ] [ ] [ ] [ ]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 D D D [ e D [ e ° [ e
Rear stud (B-ST) 08 [ ] [ [ ] [ ] [ ]
Plug-in (PM) D D ° [ e D D D [ e
JEC 35mm rail mounting adapters| 143 D D D | - D | - D -
CE marking Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized
Marine use approval (+:Certified \
(NK. LFt ABS. D(NVGL) : * ¥ * - * - * -

Automatic tripping device

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Trip button

Equipped

Equipped

Equipped

Equipped

Equipped

Page of Characteristics and dimensions
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Notes: ™1
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The operating characteristics are different between AC and DC.
2 For 100A of rated current, NK rating is not shown.

*3 For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any
two terminals except N-pole.
When connected cables/busbars as shown on the right, maximum of 400VDC can be applied to 3-pole product and
maximum of 500VDC to 4-pole product.
(For NF250-SV model, connected as shown on the right, maximum of 500VDC can be applied to 3-pole product and
maximum of 600VDC to 4-pole product.)

*4 This accessory is cassette type and can be installed by customer. The frame size up to 250A can be closely installed,
except for those with UVT.

*5 For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any
two terminals except N-pole.
Not available for use with connection as shown on the right.

*6 Place an order with circuit breaker.

*7 No isolation function except 400A to 800A frame.




2 Detailed Specifications[1]
Molded Case Circuit Breakers

NF-S (Standard class)

100 \ 125 125 125 160 225 250
NF125-SV NF125-SGV NF125-SEV NF160-SGV NF250-SV
LA§ A8
L L] " L) s 1
. . oY 118
1 - i T
el ity g 2 (i i
16-20 20-25 25-32 32-40 16-19 21-32(by 1.5A
5((1)5268)6 2 ((7350)) o o 125 35-40-50 45-50-63 53-63-80 | 32-47 54-6§(gy 3A)) 125-160 (100) 125 150 (jgo 250
70-80-100 90-100-125 63-81 88-106 113-125(by 6A)
2 | 3 | 4 2 [ 3 | 4 2 | 3 | & 3 I 4 2 [ 3 | 4 2 | 3 [ 4 2 | 3 | &
690 690 690 690 690 690 690
8/8 8/8 8/8 8/8 8/8 8/8 8/8
18/18 18/18 30/30 30/30 30/30 30/30 30/30
25/25 25/25 36/36 36/36 36/36 36/36 36/36
30/30 30/30 36/36 36/36 36/36 36/36 36/36
30/30 30/30 36/36 36/36 36/36 36/36 36/36
30/30 30/30 36/36 36/36 36/36 36/36 36/36
50/50 50/50 85/85 85/85 85/85 85/85 85/85
50/50 50/50 85/85 85/85 85/85 85/85 85/85
40/40 (*3) 40/40 (*3) 20/20 (300V) (*3) - 20/20 (300V) (*3) 20/20 (300V) (*3) 20/20 (300V) (*3)
8 8 8 8 8 8 8
AC/DC compatible AC/DC compatible AC/DC compatible AC AC/DC compatible AC/DC compatible (*1) AC/DC compatible (*1)
Yes Yes Yes Yes Yes Yes Yes
Available Available Available Available Available Available Available
25,000 25,000 50,000 25,000 40,000 25,000 25,000
10,000 10,000 30,000 10,000 15,000 10,000 10,000
A A A A A A A
3 3 3 3 3 3 3
Not Applicable Not Applicable Not Applicable A Not Applicable Not Applicable Not Applicable
60 | 90 | 120 60 | 90 | 120 105 [ 140 105 | 140 105 [ 140 105 [ 140 105 [ 140
130 130 165 165 165 165 165
68 68 68 68 68 68 68
90 90 92 92 92 92 92
07 [ 10 [ 13 07 | 10 | 13 1.4 | 16 [ 20 1.7 [ 22 1.4 [ 16 | 20 1.4 | 16 [ 20 14 [ 16 [ 20
@Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal
° D D D ° D D D D [ @
@Bar stud ®Bar stud @Bar stud @Bar stud | @Bar stud @Bar stud @Bar stud @Bar stud
[ ] [ ] [ ] [] [ [ ] [ ] [] (] [ [ [ ]
® ("4) ° ® (*4) ° ® (*4) D ® (*4) ° ® (*4) ° ® (*4) D ® (*4) D
o (*4) [ ] o (*4) [ ] o (*4) [ ] o (*4) [ ] o (*4) [ ] o (*4) [ ] o (*4) [ ]
®(*4) D ®(*4) ° ®(*4) D ®(*4) D ®(*4) D ®(*4) D ®(*4) D
®(*4) D ® (*4) D ® (*4) D ®(*4) D ®(*4) D ® (*4) D ® (*4) D
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
- - - [ ] - - -
[ ] [ ] - [ ] - [ ] - [ ] - [ ] - [ ]
[ ] - [ ] [ ] [ ] [ ] [ ] - [ ] -
- ] e - [ e - D - ° - ° - D - D
- ] ° - ] ° ° ° D ° °
D I ° I D D I D D I D I
D | - ° | - D D | - D D | - D | -
[ J [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
- ] e ° - ] ° ° ° D ° °
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration TOV approval | Sefdeciraton] TUV approval | Sefdecraion
Recognized Recognized Recognized Recognized Recognized Recognized Recognized
N N Yo Yo oS .
= - W ~ | (LR, ABS, DNV-GL) (LR, ABS, DNV-GL) (LR, ABS, DNV-GL) * - ” -
Thermal-magnetic Thermal-magnetic Thermal-magnetic Electronic (effective value detection) Thermal-magnetic Thermal-magnetic Thermal-magnetic
Equipped Equipped Equipped Equipped Equipped Equipped Equipped
150 158 160 158 154

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.
2. Specify “P-LT” when selecting plug-in type with lead-wire terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity specified in the shaded cells.
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[1] Detailed Specifications

Detailed
2 Specifications Molded Case Circuit Breakers

NF-S (Standard class)

Frame (A) 250 250 400 400 600 I 630
Model NF250-SGV NF250-SEV NF400-S NF400-SEW NF630-SW
v 4 ; * 3
Image i
.
sl el
L g
Rated current In (A) 125-160 140-160-200 80-160(by 8A) 250 300 Adjustable 200 225 500 600 630
Rated ambient temperture 40°C (45°C for marine use) 175-200-250 125-250(by 12.5A) 350 400 250 300 350 400
Number of poles 2 [ 3 ] 4 3 I 4 2 [ 3 | 4 3 I 4 2 [ 3 ] 4 2 [ 3 ] 4
Rated insulation voltage Ui (V 690 690 690 690 690 690
= 690V 8/8 8/8 10/10 10/10 10/10 10/10
8 500V 30/30 30/30 30/30 30/30 30/30 30/30
§ 440V 36/36 36/36 42/42 42/42 42/42 42/42
£ |IEC 60947-2 AC 415V 36/36 36/36 45/45 50/50 50/50 50/50
8 |EN 60947-2 400V 36/36 36/36 45/45 50/50 50/50 50/50
E |(lewlcs) 380V 36/36 36/36 50/50 50/50 50/50 50/50
= 230V 85/85 85/85 85/85 85/85 85/85 85/85
g 200V 85/85 85/85 85/85 85/85 85/85 85/85
E DC [250V | 20/20 (300V) (*2) - 40/40 (*2) - 40/40 (2) 40/40 (*2)
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8
Current AC/DC compatible AC AC/DC compatible AC AC/DC compatible AC/DC compatible
Suitability for isolation Yes Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available Available
Number of \ Without current 25,000 25,000 6,000 6,000 6,000 6,000
operating cycles _[With current (440VAC) 10,000 10,000 1,000 1,000 1,000 1,000
Utilization category A A A B A A
Rated short time with stand current lcw (kA) at 0.25s - - - 5 - -
Pollution degree 3 3 3 3 3 3
EMC environment condition (environment A or B) Not Applicable A Not Applicable A Not Applicable Not Applicable
B < a 105 ] 140 105 [ 140 140 | 185 140 [ 185 140 ] 185 140 ] 185
s g b 165 165 257 257 257 257
Sg c 68 68 103 103 103 103
s ca 92 92 155 155 155 155
Mass of front-face type (kg) 1.4 | 16 | 20 1.7 2.2 46 | 52 [ 6.8 60 | 76 54 | 62 [ 80 | 54 | 62 [ 80
g o |Front connection (F)| Page (] @Screw terminal | @ Screw terminal @Busbar terminal @Busbar terminal @Busbar terminal @Busbar terminal
5 € [Solderless (BOX) terminal (SL) D D D - - - - - - 1 - - - | - -
= % Rear (B)| 98 @Bar stud @®Bar stud | @Bar stud | @Busul | @Busud | @Basii | @Bar stud | @Bar stud | @Barsid | @Barsud | @Barstd | @Barstd | @Barstud | @Barsud
2 2 [Plug-in (PM) D D D D D D ° ° ° D °
o _ |Alarm switch (AL) ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ]
2.8 [Auxiliary switch [(X] e ® (3) ° ® (3) ° ® (3) D ® (*3) ° ® (3) ° ® ("3) °
& S [Shunt trip (SHT) ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] @ (*3) [ ] ® (*3) [ ]
:;5, & [Undervoltage trip (UVT) ® (*3) [ ® (*3) [ [ [J [ [ [ ] [ ] [ ] [ ]
& § With lead-wire terminal block (SLT)| 120 [ ] [ ] [ ] [ ] ] ] [ [ [ ] [
© "~ [Pre-alarm (PAL)| 122 - D - ® ('5) - -
Closed (S) [ ) [ ) - - - - -
Enclosure |Dustproof ()| 137 o ° - ° [ - e [ - o [ ° [ -
Waterproof (W) D - D D | - o | ° | - D \
" Electrical operation device (NFM)| 140 (] [J ® (*6) ® (*6) @ (*6) ® (*6)
2 | Mechanical |Panel mounting| o o | o [ ® o | ° [ @ D [
% interlock (MI) (*7) | Breaker mounting ° ° | - ° | - ® | - ® | - ® | -
0] LC [ ] [ ] - - - -
g |Hande lock HL 135 ° ° ° ° ° D
E HL-S [ ] [ ] [ ] [ ] [ ] [ ]
E, External (F) 123 (] [J [ J [ J [ J [ ]
= operating handle (V) [ [ [ o [ [
Terminal cover (TC-L, TG-S, TTC, BTC, PTC) | 128 D ° D ° [ @ e | e D D D D
Rear stud BST)[ oo D D D o | ° D o [ @ D o [ o D
Plug-in (PM) D D D e | o [ o e [ e o [ o D o [ o D
IEC 35mm rail mounting adapters| 143 - — - -

CE marking

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

CCC recognition

Recognized

Recognized

Recognized

Recognized

Recognized

Recognized

(NK, LR, ABS, DNV-GL)

Marine use approval (+:Certified)

pxd

(LR, ABS, DNV-GL)

hxd

(LR, ABS, DNV'GL)

he -

W

Pig

Ve

Automatic tripping device

Thermal-magnetic

Electronic (effective value detection)

Thermal-magnetic

Electronic (effective value detection)

Thermal-magnetic

Thermal-magnetic

Trip button

Equipped

Equipped

Equipped

Equipped

Equipped

Equipped

Page of Characteristics and dimensions
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1
*2

The operating characteristics are different between AC and DC.

For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any

two terminals except N-pole.

When connected cables/busbars as shown on the right, maximum of 400VDC can be applied to 3-pole product and

maximum of 500VDC to 4-pole product.

This accessory is cassette type and can be installed by customer. The frame size up to 250A can be closely installed,

except for those with UVT.
For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any
two terminals except N-pole.
Not available for use with connection as shown on the right.
Solid state relay output is available as an option. Specify if this contact output is required. Lead-wire terminal block (SLT)
is equipped as standard. AS for flush plate type, an outline differs from a standard.
Place an order with circuit breaker.

No isolation function except 400A to 800A frame.

Line

Load




2 Detailed Specifications[1]

Molded Case Circuit Breakers

NF-S (Standard class)

630

800

800

1000

1250

1200

1600

1600

NF630-SEW

NF800-SEW

NF800-SDW

NF1000-SEW

NF1250-SEW

NF1600-SEW

I
ol (& [&

d.
a\"i‘

NF1250-SDW

i

-

1)

NF1600-SDW

Adjustable 300 350

Adjustable 400 450

Adjustable 500 600 700

Adjustable 600 700 800

Adjustable 800 1000 1200

400 500 600 630 | 500 600 700 800 (700) 800 800 900 1000 1000 1200 1250 1000 1250 1400 1500 1600
3 | 4 3 | a4 2 3 | 4 3 [ 4 2 3 [ 4 2
690 690 690 690 690 690 690 690
10/10 10/10 - 25/13 25/13 - 25/13 -
30/30 30/30 - 65/33 65/33 - 65/33 -
42/42 42/42 - 85/43 85/43 - 85/43 -
50/50 50/50 - 85/43 85/43 - 85/43 -
50/50 50/50 - 85/43 85/43 - 85/43 -
50/50 50/50 - 85/43 85/43 - 85/43 -
85/85 85/85 - 125/63 125/63 - 125/63 -
85/85 85/85 - 125/63 125/63 - 125/63 -
- - 40/40 - - 40/20 — 40/20
8 8 8 8 8 8 8 8
AC AC DC AC AC DC AC DC
Yes Yes Yes Yes Yes Yes Yes Yes
Available Available Available Available Available Available Available Available
6,000 4,000 4,000 3,000 3,000 3,000 3,000 3,000
1,000 500 500 500 500 500 500 500
B B A B B A B A
7.6 9.6 - 20 at0.1 20 at0.1 - 20 at0.1 -
3 3 3 3 3 3 3 3
A A Not Applicable A A Not Applicable A Not Applicable
140 [ 185 210 | 280 210 210 | 280 210 | 280 210 210 | 280 210
257 275 275 406 406 406 406 406
103 103 103 140 140 140 140 140
155 155 155 190 190 190 190 190
65 | 83 109 | 142 9.0 23.5 30.7 23.5 30.7 22.0 345 | 412 32.0
@Busbar terminal @Busbar terminal @Busbar terminal | @Bushar teminal | @Bushar teminal | @Bushr terminal | @Bushar teminal |  @Busbar terminal | @Busbar termina | @Busbarfeminel | @Busbar terminal
@Bar stud | ®Bar stud | ®@Bar stud | ®@Bar stud @Bar stud @Bar stud | ®Bar stud | ®@Bar stud | ®Bar stud ®Bar stud @®Bar stud [ @Bar stud @Bar stud
[ ] [] [ [ ] [ ] [ - [ ] = [] - =
® (*3) [ ] ® (*3) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
® (*3) [ ] ® (*3) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
@ (*3) [ ] ® (*3) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
@ (*5) @ (*5) - @ (*5) ® (*5) - @ (*5) -
o | - o | - ° - - -] - -
e | - o | o \ | - - - -
@ (*6) @ (*6) o(*6) ® (*6) @ (*6) @ (*6) @ (*6) ® (*6)
e | e e | o ° D ° ° ° °
e | o e | e D - - - - -
D ° D ® ('6) ® ('6) ® ('6) ® ('6) ® ('6)
[ ] [ ] [ ] - - - - -
D D D e | e e | e D e | e D
[ ] [ ] [ ] - - - - -
° D e [ o ° D ° D - -
D D e | e D - - - - -
[ ] [ ] [ ] [ ] [ ] [ ] [ ] - -
Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
Recognized Recognized Recognized Recognized Recognized - Recognized -
Y - Y - - Y - Y - - -
Electronic (effective value detection) | Electronic (effective value detection)|  Thermal-magnetic | Electronic (effective value detection) | Electronic (effective value detection)|  Thermal-magnetic | Electronic (effective value detection) magnetic
Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
170 172 174 178 178 180 182 184

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.
2. Specify “P-LT” when selecting plug-in type with lead-wire terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity specified in the shaded cells.
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[1] Detailed Specifications

Detailed

2 Specifications Molded Case Circuit Breakers

NF-L / NF-H / NF-R (High-performance class)

Frame (A) 50 I 60 I 63 100 125 125 125 125
Model NF63-HV NF125-HV NF125-LGV NF125-HGV NF125-RGV
Image i
l: f
gl
Rated current In (A 10 15 16 20 25 15 16 20 30 32 40 16-2020-2525-32 3240 | 16-2020-2525-32 3240 | 16-20 20-25 25-32 32-40
Rated ambient temperture 40°C (45°§: e naive use) | 30 32 40 50 60 (63) 50 60 63 75 80 100 125 B it udD | o) i SSEEED | A0S0 30EE SS080100
Number of poles 2 [ 3] 4| 2]3[4]2[3]42[]3[4a4]2]3]4a4]2[]3]4]2]37]4 2 | 3
Rated insulation voltage Ui (V 690 690 690 690 690 690 690 690
= 690V 2.5/2.5 2.5/2.5 2.5/2.5 10/8 10/8 8/8 10/8 -
8 500V 7.5/7.5 7.5/7.5 7.5/7.5 30/23 30/23 36/36 50/38 -
§ 440V 10/8 10/8 10/8 50/38 50/38 50/50 65/65 125/125
£ |IEC 60947-2 AC 415V 10/8 10/8 10/8 50/38 50/38 50/50 70/70 150/150
8 |EN 60947-2 400V 10/8 10/8 10/8 50/38 50/38 50/50 75175 150/150
g |(leu/ics) 380V 10/8 10/8 10/8 50/38 50/38 50/50 75/75 150/150
< 230V 25/19 25/19 25/19 100/75 100/75 90/90 100/100 150/150
g 200V 25/19 25/19 25/19 100/75 100/75 90/90 100/100 150/150
& DC[250V | 7.5/7.5 (*5) 7.5/7.5 (*5) 7.5/7.5 (*5) - - 20/20 (300V) (*2) | 40/40 (300V) (*2) -
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8 8 8
Current AC/DC compatible (*1) | AC/DC compatible (*1) | AC/DC compatible (*1) AC AC AC/DC compatible |AC/DC compatible AC
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available Available Available Available
Number of [ Without current 15,000 15,000 15,000 25,000 25,000 50,000 50,000 50,000
operating cycles \With current (440VAC) 8,000 8,000 8,000 10,000 10,000 30,000 30,000 30,000
Utilization category A A A A A A A A
Pollution degree 3 3 3 3 3 3 3 3
EMC environment condition (environment A or B)| Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
€ ’<—Aj a [ 50 [ 75 [100] 50 [ 75 [ 100 ] 50 | 75 [ 100 90 [120 90 [120 105 [ 140 105 [ 140 105
§g b 130 130 130 130 130 165 165 165
Sg —}3 {|:| c 68 68 68 68 68 68 68 68
5 ca 90 90 90 90 90 92 92 92
Mass of front-face type (kg) 0.5]07]09][055[075] 1.0 |055[0.75] 1.0 |08 [1.0[13[08[10[13[14[16][20|14[16]20] 15 | 18
€ o |Front connection (F) | Page | @Screw terminal | @Screw terminal | @Screw terminal | ®Screw terminal | @Screw terminal [ ] [ ] @Screw terminal
&2 |Solderless (BOX) terminal (SL) ] [ [ ] [ [ [ J [ ]
s § Rear (B)| 98 @®Round stud @®Round stud ®Round stud @®Bar stud @®Bar stud @®Bar stud @®Bar stud @®Bar stud
2 Z [Plug-in (PM) D D D D D D D D D D
» _|Alarm switch (AL) ® (*3) ° ® (*3) ° ® ('3) ) ® ('3) ° ® (*3) ° ® ('3) ° ® ('3) ° ® ('3)
_%.§ Auxiliary switch AX)| 1 [ ®(3) D ® (*3) D ® (*3) ° ® (*3) ° ®(*3) ° ® ("3 ° ®("3) D ®("3)
é" 3 [Shunt trip (SHT) ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3)
o § Undervoltage trip (UVT) ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] @ (*3) [ ] @ (*3)
& S |With lead-wire terminal block (SLT)| 120 [ [ [ [ [ [ [ ] [ ] [ ] [ ] [ ] [ ]
© " [Pre-alarm (PAL)[ 122 — - - _ — - — —
Closed (S) ° - ° - D - ° - ° - D — - -
Enclosure |Dustproof ()] 137 D D D D - D - D o | -
Waterproof (W) - e -[-Te|]l-T-Te /- D D D - o [ - -
» |Electrical operation device (NFM)| 140 - - - [ ] [ ] [ ] [ ] [ ]
2 | Mechanical [Panel mounting| - o | e [ e e [ e o | o | D D D
S |interlock (M) (‘4) | Breaker mounting o | - o | - e [ - o | - o | - o ° °
§ Handle lock LC o ° ° o ° ° ° o
S device HL 135 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
§ HL-S [ ] [J (] [ ] ] (] (] [J
o External (F) 123 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
= operating handle V) [ ] [ [ ] [ ] [ [ ] [ ] [
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 o [ e o | e e | e ° D ° o o o °
Rear stud BST)[ 4o D D D oo e 00 e D D -
Plug-in (PM) e [ e e [ e o (oo e o 00 e ° D D
IEC 35mm rail mounting adapters| 143 o [ - o | - o | - - - - - -
CE marking Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Marine use approval (+:Certified) _ % _ % _ " _ e b e
(NK, LR, ABS, DNV-GL) 3 - B (LR, ABS, DNV-GL) (LR, ABS, DNV-GL) (LR, ABS, DNV-GL)
Automatic tripping device Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic
Trip button Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 148 150 158 158 158
Notes: *1 The operating characteristics are different between AC and DC.
*2 For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any  Line
two terminals except N-pole.
When connected cables/busbars as shown on the right, maximum of 500VDC can be applied to 3-pole product and
maximum of 600VDC to 4-pole product.
*3 This accessory is cassette type and can be installed by customer. The frame size up to 250A can be closely installed,
except for those with UVT. Load
*4 No isolation function except 400A to 800A frame. 3-pole Load 4-pole
*5 For 3-pole product, connect cables/busbars to any two terminals, and for 4-pole product, connect cables/busbars to any

two terminals except N-pole.
Not available for use with connection as shown on the right.
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2 Detailed Specifications[1]
Molded Case Circuit Breakers

NF-L / NF-H / NF-R (High-performance class)

125 160 160 225 250 250 250 250
NF125-HEV NF160-LGV NF160-HGV NF250-HV NF250-LGV NF250-HGV NF250-RGV
ET Y
. - e 1 L3 L]
- : L i - -+ i) ,
— N : i
aials »imip) saas
1619 21-32(oy 1.58) 125 150 160 125-160 140-160-200 | 125-160 140-160-200 |  125-160 160-200
32-47 54-63(by 3A 125-160 125-160 250
b ot 3(_1V25(b)y " 175 200 225 175-200-250 175-200-250 200-250
3 | 4 2 [ 3] 4 2 [ 3 ] 4 2 [ 3 ] 4 2 [ 3 ] 4 2 [ 3] 4 2 [ 3 ] 4 2 | 3
690 690 690 690 690 690 690 690
10/8 8/8 10/8 10/8 10/8 8/8 10/8 -
50/38 36/36 50/38 50/38 50/38 36/36 50/38 -
65/65 50/50 65/65 65/65 65/65 50/50 65/65 125/125
70/70 50/50 70/70 70/70 70/70 50/50 70/70 150/150
75175 50/50 75/75 75175 75175 50/50 75/75 150/150
75175 50/50 75/75 75175 75175 50/50 75/75 150/150
100/100 90/90 100/100 100/100 100/100 90/90 100/100 150/150
100/100 90/90 100/100 100/100 100/100 90/90 100/100 150/150
- 20/20 (300V) (*2) 40/40 (300V) (*2) 40/40 (300V) (*2) 40/40 (300V) (*2) 20/20 (300V) (*2) 40/40 (300V) (*2) -
8 8 8 8 8 8 8 8
AC AC/DC compatible AC/DC compatible |AC/DC compatible (*1) | AC/DC compatible (*1)| AC/DC compatible AC/DC compatible AC
Yes Yes Yes Yes Yes Yes Yes Yes
Available Available Available Available Available Available Available Available
25,000 40,000 40,000 25,000 25,000 25,000 25,000 25,000
10,000 15,000 15,000 10,000 10,000 10,000 10,000 10,000
A A A A A A A A
3 3 3 3 3 3 3 3
A Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
105 [ 140 105 [ 140 105 [ 140 105 140 105 [ 140 105 140 105 [ 140 105
165 165 165 165 165 165 165 165
68 68 68 68 68 68 68 68
92 92 92 92 92 92 92 92
1.7 2.2 14 [ 16 [ 20 [ 14 [ 16 [ 20 [ 14 [ 16 [ 20 [ 14 [ 16 [ 20 [ 14 [ 16 [ 20 | 14 [ 16 [ 2.0 15 [ 1.8
@Screw terminal | @Screw terminal |~ @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Busbar terminal
° ° ° ° ° ° ° [ e ° ° °
@Bar stud | @Bar stud @Bar stud @Bar stud @®Bar stud @®Bar stud @Bar stud @Bar stud @®Bar stud
(] (] ] (] ] ] (] (] ] (] (]
® ('3) ° ® (*3) ° ® (*3) D) ® ('3) ° ® ('3) ° ® (*3) ) ® ('3) ° ® ('3)
®("3) ° ®(*3) ° ®(*3) D ®("3) D ®(*3) ° ®(*3) ° ®(*3) D ®(*3)
® (*3) [ ) ® (*3) [ ] ® (*3) [ ] ® (*3) [ ) ® (*3) [ ) ® (*3) ° ® (*3) [ ) ® (*3)
® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3) [ ] ® (*3)
[J (] [J (] [J ) [J (] (] [ ]
[ ) - - — - - —
- [ ] - - - - [ ] - - -
o | - ° ° [ - ° [ - ° [ - ° D [ -
o | D - ° | - D | D | D - D | - -
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
o | D D D I D I D D °
e | - ° ° ° | - ° = ° ° °
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [J (] (] [ ] [J (] (]
[ ] [ ] [ ] [ ] [ ] [ ] (] (]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[J (] [J (] [J [J [J [J [J (] (]
(] (] (] (] [ ] ) [J (] (] (] -
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
m ABSWDNV.GL] ¥ (LR, ABS, DNV-GL) | +r (LR, ABS, DNV-GL) Yo - Y - | (LR, ABS, DNV:-GL) | 3¢ (LR, ABS, DNV-GL) | # (LR, ABS, DNV-GL)
Electronic (effective value detection) |  Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic
Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
160 158 158 154 158 158 158

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.
2. Specify “P-LT” when selecting plug-in type with lead-wire terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity specified in the shaded cells.
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[1] Detailed Specifications

Detailed

2 Specifications Molded Case Circuit Breakers

NF-H / NF-R (High-performance class)

Frame (A) 250 400 630 800
Model NF250-HEV NF400-HEW NF400-REW NF630-HEW NF630-RE NF800-HEW NF800-REW
. o i ¢ 4 “ ¢ &
i i A —
Image i E B

ity

W

x 4]&

i

488

Rated current In (A)

Rated ambient temperture 40°C (45°C for marine use)

80-160(by 8A)
125-250(by 12.5A)

Adjustable 200 225
250 300 350 400

Adjustable 200 225
250 300 350 400

Adjustable 300 350
400 500 600 630

Adjustable 300 350
400 500 600 630

Adjustable 400 450
500 600 700 800

Adjustable 400 450
500 600 700 800

Number of poles 3 [ 4 3 [ 4 3 3 [ 4 3 3 [ 4 3
Rated insulation voltage Ui (V 690 690 690 690 690 690 690
= 690V 10/8 35/18 - 35/18 - 15/15 -

8 500V 50/38 50/50 70/35 50/50 70/35 50/50 70/35

§ 440V 65/65 65/65 125/63 65/65 125/63 65/65 125/63

£ |IEC 60947-2 AC 415V 70/70 70/70 125/63 70/70 125/63 70/70 125/63

8 |EN 60947-2 400V 75/75 70/70 125/63 70/70 125/63 70/70 125/63

E |(lewlcs) 380V 75/75 70/70 125/63 70/70 125/63 70/70 125/63

= 230V 100/100 100/100 150/75 100/100 150/75 100/100 150/75

% 200V 100/100 100/100 150/75 100/100 150/75 100/100 150/75

& DC | 250V - - - - - - -

Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8 8
Current AC AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available Available Available
Number of [ Without current 25,000 6,000 6,000 6,000 6,000 4,000 4,000
operating cycles _[With current (440VAC) 10,000 1,000 1,000 1,000 1,000 500 500
Utilization category A B B B B B B
Rated short time with stand current Icu (kA) at 0.25s - 5 5 7.6 7.6 9.6 9.6
Pollution degree 3 3 3 3 3 3 3
EMC environment condition (environment A or B) A A A A A A A
B <= a 105 | 140 140 | 185 140 140 | 185 140 210 | 280 210
Te b 165 257 257 257 257 275 275
Sg c 68 103 103 103 103 103 103
s ca 92 155 155 155 155 155 155
Mass of front-face type (kg) 1.7 \ 2.2 6.0 \ 7.6 6.0 6.5 8.3 6.0 10.9 14.2 10.9
g o |Front connection (F)| Page | @Screw terminal @®Busbar terminal | @Busbar terminal | @Busbarieminal | @Bustarteminal| @Busbar terminal | @Busbarteminal | @Busharteminal | @Busbar terminal
5 2 |Solderless (BOX) terminal (SL) [ ] [ ] - I - - - - - - - -
= § Rear (B)| 98 | @Barstud | @Bar stud @®Bar stud @®Bar stud @Bar stud | @Bar stud ®Bar stud ®Bar stud | @Bar stud ®Bar stud
£ © [Plug-in (PM) [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ]

@, Alarm switch (AL) ® (1) [ ] o (*1) [ ] o (1) o (*1) [ ] ® (1) o (*1) [ ] o (1)

%_g Auxiliary switch (AX) 15 @ (1) [ ] o (*1) [ ] o (1) ® (1) [ ] o (*1) o (*1) [ ] o (1)
& G [Shunt trip (SHT) ® (1) [ ] o (*1) [ ] ® (1) ® (1) [ ] ® (1) o (*1) [ ] ® (1)
§ & [Undervoltage trip (UVT) ® (*1) [ ] [ ] [ ] [ ] [ [ [ [ [ ]

@ § With lead-wire terminal block (SLT)| 120 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

© " [Pre-alarm (PAL)| 122 [ ] o (*2) @ (*2) ® (2 @ (*2) ® (‘2 ® (2
Closed (S) - - - - - - -
Enclosure [Dustproof  (I)| 137 e [ - - - - -
Waterproof (W) [ | - - - - - -

. |Electrical operation device (NFM)| 140 [ ® (*3) ® (*3) ® (*3) ® (*3) ® (*3) ® (*3)

2 | Mechanical [Panel mounting| - o | o | D o | D o | D)

§ interlock (MI) (*4)| Breaker mounting [ | - [ | - [ [ | - [ ] [ | - [ ]

8 Handle lock LC ° = = - - = =

S device HL 135 [ ] [ ] [ ] [ ] [ ] [ ] [ ]

3 HL-S [ ] [ ] [ ] [ ] [ ] [ ] [ ]

§ External (F) 123 [ ] [ ] [ ] ] ) [) [ )

5 |operating handle V) [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Terminal cover (TC-L, TC-§, TTC, BTC, PTC) | 128 [ ] [ ] e | e [ ] [ ] [ ] [ ] [ ] [ ]
Rear stud BST)] o D D D ° ° D D e | o D
Plug-in (PM) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
IEC 35mm rail mounting adapters| 143 — — — — — —

CE marking Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Marine use approval (v:Certified) Y N _ o % _ " 4 _ %
(NK, LR, ABS, DNV-GL) (LR, ABS, DVA6L) T" e e " ”
Automatic tripping device Electronic (effective value detection) | Electronic (effective value detection) | Electronic (effective value detection) | Electronic (effective value detection) | Electronic (effecive value detection) | Electronic (effective value detection) | Electronic (effective value detection)
Trip button Equipped Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 160 164 164 170 170 172 172

Notes:
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1

except for those with UVT.

*2

is equipped as standard.
*3
*4

Place an order with circuit breaker.
No isolation function except 400A to 800A frame.

This accessory is cassette type and can be installed by customer. The frame size up to 250A can be closely installed,

Solid state relay output is available as an option. Specify if this contact output is required. Lead-wire terminal block (SLT)




2 Detailed Specifications[1]
Molded Case Circuit Breakers

NF-U (Ultra current-limiting class)

125

250

400

800

NF125-UV

NF400-UEW

NF250-UV

NF800-UEW

A A |

15 20 30 40 Adjustable 200 225 250 Adjustable 400 450 500
50 60 75 100 125 125 150 175 200 225 250 300 350 400 600 700 800
2 I 3 I 4 2 I 3 I 4 3 I 4 3 I 4
690 690 690 690
10/10 15/15 - 35/35
200/200 200/200 170/170 170/170
200/200 200/200 200/200 200/200
200/200 200/200 200/200 200/200
200/200 200/200 200/200 200/200
200/200 200/200 200/200 200/200
200/200 200/200 200/200 200/200
200/200 200/200 200/200 200/200
8 8 8 8
AC AC AC AC
Yes Yes Yes Yes
Available Available Available Available
25,000 25,000 6,000 4,000
10,000 10,000 1,000 500
A A B B
- - 5 9.6
3 3 3 3
Not Applicable Not Applicable A A
90 120 105 I 140 140 I 280 210 I 280
191 240 297 \ 322 322
68 68 200 200
90 92 252 252
1.35 | 1.5 | 1.9 2.5 | 2.7 | 3.7 16.2 | 25.4 27.6 | 33.7
@Screw terminal @Screw terminal @®Busbar terminal @Busbar terminal
@®Bar stud @®Bar stud - -
@Bar stud @Bar stud @Bar stud @Bar stud
D - - D | - -
® (1) ° ® (‘1) D ® (‘1) ® (‘1)
o (*1) ° o (*1) [ ) o (*1) o (*1)
® (1) D ® (1) D ® (1) ® (1)
® (1) D ® (1) D D D
[ ] [ ] [ ]
- - o (*2) o (*2)
D ° ® ("3 ®(*3)
[ ] [ ] [ ] [ ]
[ ] [J - -
[ ) (] [ ) (]
[ ] [ ] [ ] [ J
[ ] [ ] [ ] [ ]
D ° ° [ - -
[ ] [ ] [ ] [ ]
° [ - ° [ - -

Self-declaration

Self-declaration

Self-declaration

Self-declaration

Yo

%

W -

Thermal-magnetic

Thermal-magnetic

Electronic (effective value detection)

Electronic (effective value detection)

Equipped

Equipped

Equipped

Equipped

152

156

166

176

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.

2. Specify “P-LT” when selecting plug-in type with lead-wire terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity specified in the shaded cells.
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[2] Detailed Specifications

Detailed

2 Specifications Earth Leakage Circuit Breakers

NV-C (Economy class) Harmonic Surge Ready

Frame (A) 50 I 60 63 100 I 125
Model NV63-CV NV125-CV
Image
.
=
Firer
Rated current In (A 5) (10) (15) 16 20 25
Rated ambient tempenfjrl 40°C © ((30)) 52 40 50 (60) 63 (60) 63 (75) 80 100 125
Number of poles 2 3 2 3 2 3 3 3
Phase line (*1) 192w 3"’3‘1"221\/‘\’}3""' 1g2W 3¢3‘1"g21ﬁ3w’ 192w 3"’3‘1";;21\,‘\’;3"\" 3¢3W, 193W, 192W 393W, 193W, 192W
Rated operational voltage Ue (V) ("2)[ AC 100-240 100-440 100-240 100-440 100-240 100-440 100-440 100-440
B . 30,100/200/500 30,100/200/500 30,100/200/500 30,100/200/500 30,100/200/500
%g_ Rated current sensitivity  (mA) 30 selectable 30 selectable 30 selectable selectable selectable
£ Max operating fime (s) [ atlAn 0.1 0.1 0.1 0.1 0.1
T i | at5lan 0.04 0.04 0.04 0.04 0.04
gw Rated current sensitivity (mA) - - - (100/200/500 selectable) (100/200/500 selectable)
S &| Max. operating time (s) (*3) - - - (0.45/1.0/2.0 selectable) (0.45/1.0/2.0 selectable)
£ [internal non-operating (s) (or more) - - - (0.1/0.5/1.0) (0.1/0.5/1.0)
Earth leakage protection characteristic Type AC Type AC
Earth leakage indication system Mechanical type (button) Mechanical type (button) Mechanical type (button) Mechanical type (button) Mechanical type (button)
_= 440V - 2.5/2.5 - 2.5/2.5 - 2.5/2.5 10/5 10/5
3z 415V - 2.5/2.5 - 2.5/2.5 - 2.5/2.5 10/5 10/5
il a2 A 400V - 5/5 - 5/5 - 5/5 10/5 10/5
2 & (lcu/lcs) 230V 7.5/7.5 7.5/7.5 7.5/7.5 30/15 30/15
== 200V 7.5/7.5 7.5/7.5 7.5/7.5 30/15 30/15
g 100V 7.5/7.5 7.5/7.5 7.5/7.5 30/15 30/15
Rated impulse withstand voltage Uimp (kV) 6 6 6 6 6
Current AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes
Reverse connection (below 230VAC) Available Available Available Available Available
Number of [ Without current 10,000 10,000 10,000 10,000 10,000
operating cycles | With current 6,000 6,000 6,000 6,000 6,000
Utilization category A A A A A
Pollution degree 2 2 2 2 2
EMC environment condition (environment A or B) A A A A A
B . r—@j a 75 75 75 90 90
Te b 130 130 130 130 130
S l(b d[|:| c 68 68 68 68 68
s ca 90 90 90 90 90
Mass of front-face type (kg) 0.7 [ 0.75 0.7 [ 0.75 0.7 [ 0.75 1.0 1.0
2 | Front connection (F)| Page @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal
& £ |Solderless (BOX) terminal (SL) - - - - -
= § Rear (B)| 98 @®Round stud @®Round stud @®Round stud @®Bar stud @Bar stud
£ ©|Plug-in (PM) [ ] [ ] [ ] [ ] [ ]
Alarm switch (AL) o (*4) o (*4) o (*4) o (*4) ® (*4)
§ @ |Auxiliary switch (AX) ® (*4) o (*4) o (*4) o (*4) o (*4)
% & |Shunt trip (SHT)| 115 o (*4) o (*4) ® (*4) o (*4) ® (*4)
g § Undervoltage trip : (UvT) o (*4) ® (*4) o (*4) o (*4) o (*4)
@ & | Earth leakage alarm switch (EAL) - - - - -
& @ | With lead-wire terminal block (SLT)| 120 [ [ [ [ ] [ ]
Test button module (TBM)| 122 ® (*5) ® (*5) @ (*5) @ (*5) ® (*5)
Closed (S) - - - - -
Enclosure |Dustproof  (l)| 137 - - - - -
Waterproof (W) - - - - -
" Electrical operation device (NFM)| 140 - - - [ ] [ ]
2 | Mechanical |Panel mounting 136 [ ] (] [ ] [ ] [ ]
% interlock (MI) (*7) | Breaker mounting [ [ [ ] [ ] [
141 LC [ ] [ ] [ ] [ ] [ ]
g |Handle lock HL 135 ° ° ° ° D
S HL-S [ ] [ ] [ ] [ ] [ ]
3 External (F) 123 [ ] [ ] [ ] [ ] [ ]
X | operating handle V) [ ] [ ] [ ] [ ] [ ]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 [ ] [ ] [ ] [ ] [ ]
Rear stud (B-ST) %8 [ ] [ ] [ ] [ ] [ ]
Plug-in (PM) - - - - -
IEC 35mm rail mounting adapters| 143 [ [ ] [ ] - -
CE marking Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized

Marine use approval (+:Certified)
(NK, LR, ABS, DNV-GL)

Automatic tripping device

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Trip button

Equipped

Equipped

Equipped

Equipped

Equipped

Page of Characteristics and dimensions

186

188

Notes: *1

When using 3-pole earth-leakage circuit breakers for 1-phase 2-wire system,

connect cables/busbars to left and right poles, not to center pole. When using
1-phase 3-wire system, connect neutral conductor to center pole of earth leakage

circuit breaker.

*2 For time-delay type, the rated voltage is 200-440VAC.

*3 When the operating time are 0.45, 1.0 and 2.0 seconds, the Earth Leakage circuit
breaker operates between 0.15 and 0.45 seconds, between 0.6 and 1.0 seconds
and between 1.2 and 2.0 seconds respectively.

*4 This accessory is cassette type and can be installed by customer. The frame size

up to 250A can be closely installed, except for those with UVT.
*5 Standard type is SLT equipped.
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*6 Place an order with circuit breaker.
*7 No isolation function except 400A to 630A frame.
*8 AC100V does not acquire the CCC certification.




2 Detailed

Specifications

Earth Leakage Circuit Breakers

NV-C (Economy class) Harmonic Surge Ready
225 I 250 400 600 I 630
NV250-CV NV400-CW NV630-CW
B 4
i &
g LY LALILE
gl i o (R & ‘N R
125 150 175 200 225 250 250 300 350 400 500 600 (630) 2
3 3 3 3 3
3¢3W, 163W, 192W 3¢3W, 163W, 162W 303W, 163W, 192W 3¢3W, 163W, 192W 3¢3W, 163W, 192W
100-440 100-440 100-440 200-440 200-440 )
30,100/200/500 30,100/200/500 (30),100/200/500 _ _ C
selectable selectable selectable (@]
0.1 0.1 0.1 - - =
0.04 0.04 0.04 - - s
(100/200/500 selectable) (100/200/500 selectable) (100/200/500 selectable) (100/200/500 selectable) (100/200/500 selectable) =
(0.45/1.0/2.0 selectable) (0.45/1.0/2.0 selectable) (0.45/1.0/2.0 selectable) (0.45/1.0/2.0 selectable) (0.45/1.0/2.0 selectable) O
(0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) [0}
Type AC Type AC Type AC o
Mechanical type (button) Mechanical type (button) Mechanical type (button) Mechanical type (button) Mechanical type (button) wn
15/12 15/12 25/13 36/18 36/18 ho]
25/19 25/19 36/18 36/18 36/18 (0]
25/19 25/19 36/18 36/18 36/18 g
36/27 36/27 50/25 50/25 50/25 +
36/27 36/27 50/25 50/25 50/25 O]
36/27 36127 50/25 - _ @]
6 6 8 8 8
AC AC AC AC AC
Yes Yes Yes Yes Yes
Available Available Available Available Available
8,000 8,000 6,000 6,000 6,000
4,000 4,000 1,000 1,000 1,000
A A A A A
2 2 3 3 3
A A A A A
105 105 140 140 140
165 165 257 257 257
68 68 103 103 103
92 92 134 155 155
1.7 1.7 6.1 6.9 6.9
@Screw terminal @Screw terminal @Busbar terminal @Busbar terminal @Busbar terminal
®Bar stud @Bar stud ®Bar stud @Bar stud @Bar stud
] (] [ ] (] -
o (*4) o (*4) o (*4) ® (*4) o (*4)
® (*4) ® (*4) ® (*4) ® (*4) ® (*4)
® (*4) ® (*4) o (*4) ® (*4) o (*4)
o (*4) o (*4) [ ] [ ] [ ]
) (] [ ] [J (]
® (*5) ® (*5) ® (*5) ® (*5) ® (*5)
[ ] [ ] ® (*6) @ (*6) @ (*6)
[ ] [ ] [ ] [ ] [ ]
) (] [ ) (] (]
[ ] [ ] - - [ ]
[ ] [ ] [ ] [ ] [ ]
) (] [ ] (] (]
[ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ]
[J (] [ ] [J (]
) (] [ ) (] (]
TOV approval TUOV approval Self-declaration Self-declaration Self-declaration
Recognized Recognized Recognized Recognized Recognized
Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic
Equipped Equipped Equipped Equipped Equipped
190 194 198
Remarks: 1. Products with rated current parenthesized are produced when 4. | Rated operational voltage Applicable circuit voltage Available voltage range
an order is placed. i ) ) ) 100-240V 100/110/200/220/230/240V 85-264V
2. Specify “P-LT” when selecting plug-in type with lead-wire 100-440V 100/110/200/220/240/254/265/380/400/415/440V 85-484V
terminal block. 200-440V 200/220/240/254/265/380/400/415/440V 170-484V

3. The circuit breaker has the rated short-circuit breaking capacity
specified in the shaded cells.
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[2] Detailed Specifications

Detailed
2 Specifications Earth Leakage Circuit Breakers

NV-S (standard class) Harmonic Surge Ready

Frame (A) 30 32 50 60 63 100 I 125 125
Model NV32-SV NV63-SV NV125-SV NV125-SEV
Image . §
. i ; . i Y
edi | e ¥ —
riryr P diaa
Rated current In (A) (5) 6 10 (15) (32) (5) (10) (15) 16 20 (60) 63 (15) 16 20 (30) 32 40 50 125 63-81 88-106
Rated ambient temperture 40°C 16 20 25 (30) 25 (30) 32 40 50 (60) 63 (75) 80 100 (3) 113-125(by 6A)
Number of poles 3 3 3 3 3 3 4 3 4 3 4
o 363W, 163W, | 3¢3W, 163W, | 3¢3W, 163W, | 393W, 13W, | 393w, 193w, | 3?3W. 3¢3W, 393W,
Phase line (*1) 12w 12w 162W 12w 162W 1¢3W, 304W | 143W, | 3p4W 162W 304W
92W 192W
Rated operational voltage Ue (V) (*2)\ AC 100-440 100-440 100-440 100-440 100-440 100-440/200-440| 100-440 | 200-440 100-440
3 i 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 |(30),100/200/500
:)-’_g_ Rated current sensitivity (mA) selectable selectable selectable selectable selectable selectable selectable ¢ )selectable
.g’z‘ Max. operating time (s) \ at lAn 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
T - op 9 \ at 5lAn 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
g‘ Rated current sensitivity  (mA) - - - - - (100/200/50( (100/200/500selectable) | (100/200/500selectable)
b § Max. operating time (s) (*4) - - - - - (0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectabl
£ [internal non-operating (s) (or more) - - - - - (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0)
Earth leakage protection characteristic Type AC Type AC Type AC Type AC
Earth leakage indication system Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button)
= 440V 5/5 5/5 7.5/7.5 7.5/7.5 7.5/7.5 25/25 25/25 36/36
k g 415V 5/5 5/5 7.5/7.5 7.5/7.5 7.5/7.5 30/30 30/30 36/36
LR[S o2 AC 400V 5/5 5/5 7.5/7.5 7.5/7.5 7.5/7.5 30/30 30/30 36/36
% g (lcu/lcs) 230V 10/10 10/10 15/15 15/15 15/15 50/50 50/50 85/85
= = 200V 10/10 10/10 15/15 15/15 15/15 50/50 50/50 85/85
£ 100V 10/10 10/10 15/15 15/15 15/15 5050 | - 5050 | - 85/85
Rated impulse withstand voltage Uimp (kV) 6 6 6 6 6 6 6 6
Current AC AC AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes Yes
Reverse connection (below 230VAC) Available Available Available Available Available Available Available Available
Number of [ Without current 10,000 10,000 15,000 15,000 15,000 25,000 25,000 25,000
operating cycles \ With current 6,000 6,000 8,000 8,000 8,000 10,000 10,000 10,000
Utilization category A A A A A A A A
Rated short time withstand current lcu (kA) at 0.25s - - - - - - - -
Pollution degree 2 2 2 2 2 2 2 2
EMC environment condition (environment A or B) A A A A A A A A
€ a 75 75 75 75 75 90 | 120 90 | 120 105 | 140
§g b 130 130 130 130 130 130 130 165
Sg c 68 68 68 68 68 68 68 68
s ca 90 90 90 90 90 90 90 92
Mass of front-face type (kg) 0.75 0.75 0.75 0.8 0.8 11 [ 14 11 [ 14 19 [ 25
o« |Front connection (F)| Page | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal [ ]
£ |Solderless (BOX) terminal (SL) - - - - - - - -
% Rear (B)|] 98 @®Round stud @®Round stud ®Round stud @®Round stud ®Round stud @®Bar stud @®Bar stud @®Bar stud
© [Plug-in (PM) D D D D D D D D
Alarm switch (AL) ® (*5) @ (*5) ® (5) ® (*5) ® (*5) ® (*5) [ J ® (*5) [ ] ® (*5) [ ]
‘ég Auxiliary switch (AX) ® (*5) ® (*5) ® (5) ® (*5) ® (*5) ® (*5) [ ] ® (*5) [ ] ® (*5) [ ]
% 'S | Shunt trip (SHT)| 115 ® (*5) @ (*5) ® (*5) ® (*5) @ (*5) ® (*5) [ ] ® (*5) [ ] @ (*5) [ ]
g § Undervoltage trip _ (UvT) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) [ ] ® (*5) [ ] ® (*5) [ ]
@ § | Earth leakage alarm switch (EAL) - - - - - - - -
8 @ | With lead-wire terminal block (SLT)| 120 [ ] [ ] [ ] [ ] [ ] [ ] \ [ ] [ ] \ [ ]
Test button module____(TBM)| 122 ® ('6) ® ('6) ® ('6) ® (*6) ® ('6) ® ('6) ® ('6) ® (*6)
Closed (S) - - - - - - - [ ] -
Enclosure |Dustproof  (l)| 137 - - - - - - - [ ] -
Waterproof (W) - - - - - - - [ ] -
® Electrical operation device (NFM)| 140 - - - - - [ ] [J (]

2 | Mechanical [Panel mounting| - D D D D D o | o | D

@ [interlock (MI) (‘8) | Breaker mounting [ ] [ ] [ ] [ [ ] o [ - o | - o [ -

8 Handle lock LC D D D D D ° D D

S | eviee” HL 135 ° D D D D ° D D

§ HL-S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

§ External (F) 123 [ ] [ ] [ ] [) ] [ ) [J ]

35 |operating handle [\%)] [ ] [ ] [ ] [ ] [ ] [ ] [ ] (]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Rear stud (B-ST) 08 [ ) (] (] [) ] [ ] [ ] [ ]
Plug-in (PM) - - - - - - - -

IEC 35mm rail mounting adapters| 143 [ ] [ ] [ ] [ ] [ ] -

Self-declaration

Self-declaration

CE marking Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Marine use approval _ _ _ _ _ _ _ _
(NK, LR, ABS, DNV-GL)
Automatic tripping device Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Electonic efective vaue detecion)
Trip button Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 186 192
Notes: *1 When using 3-pole earth-leakage circuit breakers for 1-phase 2-wire system, *5 This accessory is cassette type and can be installed by customer. The frame size
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connect cables/busbars to left and right poles, not to center pole. When using
1-phase 3-wire system, connect neutral conductor to center pole of earth leakage

circuit breaker.
*2
*3

For time-delay type, the rated voltage is 200-440VAC.
In case of time delay type, rated current is produced with 20 amp. or more.

*4 When the operating time are 0.45, 1.0 and 2.0 seconds, the Earth Leakage circuit
breaker operates between 0.15 and 0.45 seconds, between 0.6 and 1.0 seconds
and between 1.2 and 2.0 seconds respectively.

up to 250A can be closely installed, except for those with UVT.

Standard type is SLT equipped.

Place an order with circuit breaker.

No isolation function except 400A to 800A frame.
100VAC does not acquire the CCC certification.




2 Detailed Specifications[2]

Earth Leakage Circuit Breakers

NV-S (standard class) Harmonic Surge Ready

225 250 250 400 400 600 I 630 630 800
NV250-SV NV250-SEV NV400-SW NV400-SEW NV630-SW NV630-SEW NV800-SEW
L
s
- i -
& ; -% . ‘ .
o ki -“_ =] ey ey - .
e iy (i € A
125 150 175 Adjustable 200 225 Adjustable 300 350 | Adjustable 400 450
200 225 250 125-250(by 12.5A) | 250 300 350 400 | 24 300” 350 400 500 600 (630) 400 500 600 630 | 500 600 700 800
3 4 3 4 3 3 3 4 3 3 3 4 3
3¢3W, 3¢3W, 3¢3W, 3¢3W,
1$3W, 394w 1$3W, 3p4W | 393W, 162W 34’3‘1’\221\,33"\’* 1g3w, 34w 3‘1’3‘1’\321&3"\" 3‘”3‘1’\;21\,‘\’}3"\" 1gsw, 3paW 3‘1’3‘1’\;2‘\,63""'
162W 192W 192W 192W
100-440 | 200-440 | 100-440 | 200-440 100-440 100-440 100-440 200-440 200-440 200-440 200-440
(30),100/200/500 (30),100/200/500 (30),100/200/500 (30),100/200/500 (30),100/200/500 _ _ _ _
selectable selectable selectable selectable selectable

0.1 0.1 0.1 0.1 0.1 - - - -

0.04 0.04 0.04 0.04 0.04 - - - -
(100/200/500selectable) | (100/200/500selectable) | (100/200/500selectable) | (100/200/500selectable) | (100/200/500selectable) | 100/200/500selectable | 100/200/500selectable | (100/200/500selectable) | 100/200/500selectable
(0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectable) | (0.45/1.0/2.0selectable) | 0.45/1.0/2.0selectable | 0.45/1.0/2.0selectable | (0.45/1.0/2.0selectable) | 0.45/1.0/2.0selectable

(0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) 0.1/0.5/1.0 0.1/0.5/1.0 (0.1/0.5/1.0) 0.1/0.5/1.0
Type AC Type AC Type AC Type AC Type AC Type AC Type AC
Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button)

36/36 36/36 36/36 42/42 42/42 42/42 42/42 42/42 42/42

36/36 36/36 36/36 45/45 50/50 50/50 50/50 50/50 50/50

36/36 36/36 36/36 45/45 50/50 50/50 50/50 50/50 50/50

85/85 85/85 85/85 85/85 85/85 85/85 85/85 85/85 85/85

85/85 85/85 85/85 85/85 85/85 85/85 85/85 85/85 85/85

85/85 | - 85/85 | - 85/85 85/85 85/85 - - 85/85 -
6 6 6 8 8 8 8 8 8

AC AC AC AC AC AC AC AC AC

Yes Yes Yes Yes Yes Yes Yes Yes Yes

Available Available Available Available Available Available Available Available Available
25,000 25,000 25,000 6,000 6,000 6,000 6,000 6,000 4,000
10,000 10,000 10,000 1,000 1,000 1,000 1,000 1,000 500
A A A A B A A B A
- - - - 5 - - 7.6 9.6
2 2 2 3 3 3 3 3 3
A A A A A A A A A
105 | 140 105 | 140 105 140 140 | 185 140 140 140 | 185 210
165 165 165 257 257 257 257 257 275
68 68 68 103 103 103 103 103 103
92 92 92 155 155 155 155 155 155
19 [ 25 19 [ 25 1.9 6.4 62 | 82 6.9 6.9 71 [ 89 15.3
@Screw terminal @Screw terminal [ ] @Busbar terminal | @Busbar terminal | @Busbar terminal | @Busbar terminal | @Busbar terminal | @Busbar terminal
@®Bar stud @®Bar stud @Bar stud @®Bar stud @®Bar stud @Bar stud @®Bar stud @®Bar stud @®Bar stud
(] (] (] [ ] [ ] [ ] = [ [
@ (*5) [ ] @ (*5) [ ] ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5)
® (*5) [ ] ® (*5) [ ] @ (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5)
@ (*5) [ ] ® (*5) [ ] ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5) ® (*5)
® (*5) D ® (*5) ° ® (*5) ° ° D D D D
e [ e e [ e D D D ° D D D
® (6) ® (6) ® (6) ® (6) @ ('6) @ ('6) @ ('6) ® (6) ® (6)
- - o - - - - - -
- - ° - o [ - - e | - -
- - ° - o | - - - o | - -
D D ° o (*7) o (*7) ®(*7) ®(*7) ®(*7) ®(*7)
o | o | D D D ° D D D
o | - o | - D D ° D D D D
[J [J (] - - - - - -
(] (] (] (] (] (] [ ) [ ] )
[ J [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ J
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
] (] (] (] (] (] [ ) [ ] [J
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
- - - - [ ] - - [ ] -

TUV approval TUV approval Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration
Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Thermal-magnetic | Thermal-magnetic | Electronic (effective value detection) | Thermal-magnetic | Electronic (efective value detection) |  Thermal-magnetic | Thermal-magnetic | Electronic (effective value detection) | Electronic (effective value defection)
Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped

192 194 196 200 202

Remarks: 1. Products with rated current parenthesized are produced when 4. [ Rated operational voltage Applicable circuit voltage Available voltage range
an order is placed. ) ) ) ) 100-440V 100/110/200/220/240/254/265/380/400/415/440V 85-484V
2. Specify “P-LT” when selecting plug-in type with lead-wire 200-440V 200/220/240/254/265/380/400/415/440V 170-484V

terminal block.
3. The circuit breaker has the rated short-circuit breaking capacity

specified in the shaded cells.
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Detailed
2 Specifications Earth Leakage Circuit Breakers

NV-H / NV-R (High-performance class) Harmonic Surge Ready

[2] Detailed Specifications

Frame (A) 50 I 60 I 63 100 I 125 125 225 I 250 250
Model NV63-HV NV125-HV NV125-HEV NV250-HV NV250-HEV
(T
Image j i i
.____!_ : - .
4 s it
Rated current In (A) (15) 16 20 (60) 63 (15) 16 20 (30) 32 40 50 125 63-81 88-106 | 125 150 175 250 125-250
Rated ambient temperture 40°C (30) 32 40 50 (60) 63 (75) 80 100 (3) 113-125(by 6A) | 200 225 (by 12.5A)
Number of poles 3 3 3 3 4 3 4 3 4 3 4 3 4 3
3¢3W, 3¢3W, 343W, 3¢3W,
Phase line (1) 34’3\1"2;21\,63"\’* 3¢3‘1’\g21v‘\’}3w' 3¢3‘1";;2‘V€3W’ 1:3W, 3p4W 1gsw, 364W ?ggw 364W 1$3W, 304W 1gsw, 304W | 3¢3W, 192W
192W 192W 192W 192W
Rated operational voltage Ue (V) (*2)\ AC 100-440 100-440 100-440 100-440 | 200-440 | 100-440 | 200-440 100-440 100-440 | 200-440 | 100-440 | 200-440 100-440
3 i 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | 30,100/200/500 | (30),100/200/500 | 30,100/200/500 | 30,100/200/500 | (30),100/200/500
:)-)_g_ Rated current sensitivity (mA) selectable selectable selectable selectable selectable ( )selectable selectable selectable ( )selectable
_g’b Max. operating time (s) \ at 1An 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
T - op 9 \ at 5lAn 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
%‘ Rated current sensitivity (mA) - - - (100/200/50 (100/200/50¢ (100/200/5€ (100/200/50 (100/200/50¢ (100/200/5€
' &[Max. operating time () (*4) - - - (045/1.02 (0.45/1.072. (0.45/1.0/2.0selectable) | (0.451.0/2. (0.45/1.072. (0.45/1.0/2.0selectablg
£ [internal non-operating (s) (or more) - - - (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0)
Earth leakage protection characteristic Type AC Type AC Type AC Type AC Type AC
Earth leakage indication system Mechanical type (button) Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (bution) | Mechanical type (bution) | Mechanical type (button)
= 440V 10/8 10/8 10/8 50/38 50/38 65/65 65/65 65/65 65/65
g 415V 10/8 10/8 10/8 50/38 50/38 70/70 70/70 70/70 70/70
it AC 400V 10/8 10/8 10/8 50/38 50/38 75/75 75/75 75/75 75/75
§ g (lcu/Ics) 230V 25/19 25/19 25/19 100/75 100/75 100/100 100/100 100/100 100/100
= = 200V 25/19 25/19 25/19 100/75 100/75 100/100 100/100 100/100 100/100
£ 100V 25/19 25/19 25/19 100/75] - |100/75] - 100/100  [100/100] - [100/100] - 100/100
Rated impulse withstand voltage Uimp (kV) 6 6 6 6 6 6 6 6 6
Current AC AC AC AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes Yes Yes
Reverse connection (below 230VAC) - - - - - - - - -
Number of [ Without current 15,000 15,000 15,000 25,000 25,000 25,000 25,000 25,000 25,000
operating cycles \ With current 8,000 8,000 8,000 10,000 10,000 10,000 10,000 10,000 10,000
Utilization category A A A A A A A A A
Rated short time withstand current lcu (kA) at 0.25s - - - - - - - - -
Pollution degree 2 2 2 2 2 2 2 2 2
EMC environment condition (environment A or B) A A A A A A A A A
€ a 75 75 75 90 | 120 90 | 120 | 105 [ 140 [ 105 | 140 | 105 | 140 105
§g b 130 130 130 130 130 165 165 165 165
Sg c 68 68 68 68 68 68 68 68 68
s ca 90 90 90 90 90 92 92 92 92
Mass of front-face type (kg) 0.75 0.8 0.8 11 [ 1.4 11 [ 14 19 | 25 18 [ 25 1.8 [ 25 1.9
« |Front connection (F)| Page | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal | @Screw terminal [ ] @Screw terminal | @Screw terminal [ ]
£ |Solderless (BOX) terminal (SL) - - - - - - - - -
% Rear (B)] 98 | ®Round stud | ®Round stud | ®Round stud @®Bar stud @®Bar stud @Bar stud @®Bar stud @®Bar stud @®Bar stud
= |Plug-in (PM) [ ] [] [ [ [] [ [ ] [] [
Alarm switch (AL) ® (*5) ® (*5) ® (*5) ® (*5) [ ] ® (5) [ ] ® (*5) [ ] ® (*5) [ ] ® (*5) [ ] ® (*5)
§ @ [Auxiliary switch (AX) ® (*5) ® (*5) ® (*5) ®(5)] ® |@(5)) @ |@(5)| @ | @('5| e |e(5| e ® (*5)
% S | Shunt trip (SHT)| 115 @ (*5) ® (*5) ® (*5) @ (*5) [ ] ® (*5) [ ] ® (*5) [ ] @ (*5) [ ] @ (*5) [ ] ® (*5)
£ @ |Undervoltage trip (UvT) ® (*5) ® (*5) ® (*5) ®(5)| @ |@(5)| @ |@('5)| @ |@e('5 | @ |e('5| e ® (*5)
2 § Earth leakage alarm switch (EAL) - - - - - - - - -
& @ [With lead-wire terminal block (SLT)| 120 D D D e [ o e [ o D o [ o o [ o °
Test button module __(TBM)| 122 ® ('6) ® ('6) ® (*6) ® ('6) ® ('6) ® (*6) ® ('6) ® ('6) ® ('6)
Closed (S) - - - - - - - - -
Enclosure |Dustproof  (l)| 137 - - - - - e | - - - [ ]
Waterproof (W) - - - - - [ ] \ - - - [ ]

® Electrical operation device (NFM)| 140 - - - [ J [ ] [J [ ] [ ] [J

2 | Mechanical [Panel mounting| - D D D o | o | D o | o | D

@ [interlock (MI) (7) | Breaker mounting [ ] [ ] [ o | - o | - e | - o | - o | - [ ]

8 Handle lock LC D ° D D ° D D ° D

S | evice” HL 135 D D D D D D D D D

§ HL-S [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

3 External (F) 123 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

5 Operating handle [\%)] [ ] [ ] [ ] [ ] [ ] [ ] (] [ ] [ ]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Rear stud (B-ST) 08 ] [ ) [) [J [ ) [) [ ] [ ] [ ]
Plug-in (PM) - - - - - - - - -

IEC 35mm rail mounting adapters| 143 [ ] [ - - - - - -
CE marking Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration | Self-declaration
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Marine use approval _ _ _ _ _ _ _ _ _
(NK, LR, ABS, DNV-GL)
Automatic tripping device Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | i fectie valle detcin] | Thermal-magnetic | Thermal-magnetic | i fHectie vale detection)
Trip button Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 186 188 192 190 192
Notes: *1 When using 3-pole earth-leakage circuit breakers for 1-phase 2-wire system, *5 This accessory is cassette type and can be installed by customer. The frame size
connect cables/busbars to left and right poles, not to center pole. When using up to 250A can be closely installed, except for those with UVT.
1-phase 3-wire system, connect neutral conductor to center pole of earth leakage *6 Standard type is SLT equipped.
circuit breaker. *7 No isolation function.
*2 For time-delay type, the rated voltage is 200-440VAC. *8 100VAC does not acquire the CCC certification.

*3 In case of time delay type, rated current is prodused with 20 amp. or more.

*4 When the operating time are 0.45, 1.0 and 2.0 seconds, the Earth Leakage circuit
breaker operates between 0.15 and 0.45 seconds, between 0.6 and 1.0 seconds
and between 1.2 and 2.0 seconds respectively.
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2 Detailed Specifications[2]
Earth Leakage Circuit Breakers

NV-H / NV-R (High-performance class) Harmonic Surge Ready
400 630 800
NV400-HEW NV630-HEW NV800-HEW
L | T" T AN
aed
Ca e 1
Adjustable 200 225 250 300 350 400 Adjustable 300 350 400 500 600 630 Adjustable 400 450 500 600 700 800 : !
3 4 3 3
3¢3W, 1¢3W, 192W 3p4W 3¢3W, 193W, 192W 3¢3W, 1¢3W, 192W
100-440 100-440 100-440 »
(30), 100/200/500 selectable - - g
0.1 - - =
0.04 - - 8
(100/200/500 selectable) (100/200/500 selectable) (100/200/500 selectable) =
(0.45/1.0/2.0) (0.45/1.0/2.0) (0.45/1.0/2.0 selectable) e)
(0.1/0.5/1.0) (0.1/0.5/1.0) (0.1/0.5/1.0) (]
Type AC Type AC Type AC Q.
Mechanical type (button) Mechanical type (button) Mechanical type (button) w
65/65 65/65 65/65 ho]
70/70 70/70 70/70 Q
70/70 70/70 70/70 (?5
100/100 100/100 100/100 +
100/100 100/100 100/100 )
100/100 100/100 100/100 @]
8 8 8 o~
AC AC AC
Yes Yes Yes
6,000 6,000 4,000
1,000 1,000 500
B B B
5 7.6 9.6
3 3 3
A A A
140 I 185 140 210
257 257 275
103 103 103
155 155 155
6.6 ] 8.2 71 15.3
@Busbar terminal @Busbar terminal @Busbar terminal
@®Bar stud @Bar stud @®Bar stud
[ ] [ ] [ ]
® (*5) @ (*5) ® (*5)
® (*5) ® (*5) ® (*5)
® (*5) ® (’5) ® (*5)
[ ] [J (]
[ ] [ ] [ ]
@ (*6) @ (*6) @ (*6)
D | - D D
D | - D °
o (*7) o (*7) o (7)
[ ] [ ] [ ]
[ [ ] [ ]
[ ] () [J
[ ] [ ] [ ]
[ ] [ ] [ ]
[ ) (] (]
[ ] [ ] [ ]
[ ] [ ] [ ]
Self-declaration Self-declaration Self-declaration
Recognized Recognized Recognized
Electronic (effective value detection) Electronic (effective value detection) Electronic (effective value detection)
Equipped Equipped Equipped
196 200 202
Remarks: 1. Products with rated current parenthesized are produced when 6. [ Rated operational voltage Applicable circuit voltage Available voltage range
an order is placed. _ - 100-440V 100/110/200/220/240/254/265/380/400/415/440V 85-484V
2. The setting is set to 500mA and delivered when not specifying 200-440V 200/220/240/254/265/380/400/415/440V 175-484V

the rated current sensitivity and the time of time-delay type of

operation to 2.0 seconds.

Specify “FP-LT” when using a flush plate product with a lead-

wire terminal block.

. Specify “P-LT” when selecting plug-in type with lead-wire
terminal block.

. The circuit breaker has the rated short-circuit breaking capacity
specified in the shaded cells.

>

o
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[3] Detailed Specifications

Detailed

2 Specifications Motor Protection Breakers

NF-MB

Please specify MB

Frame (A) 30 I 32 50 100 225
Model NF32-SV NF63-CV NF63-SV NF125-SV NF250-SV
A |200/220v]400/4d0v A [200220v|400/440v A |200220v]400/dd0v A [200220v|400/440v A |200220v]400/dd0v A 200220V |400/440V
KW KW KW KW KW W KW KW KW KW KW KW
5 55 11 32 | 75 | 15 45 11 2 74 15 - 100 - 55 225 55 110
Rated current In (A) 6 3.7 75 40 - 185 5 - 2.2 90 22 45 200 - -
Rated motor capacity (kW) 2 - 5.5 32 7.5 5 4 0.75 1.5 71 18.5 37 75 45 90
0 22 - 25 55 1 63 15 30 50 37 75
8 - 37 16 3.7 7.5 45 11 22 125 30 -
Rated ambient temperture 40°C 751 15 = ]g 5 55 (gg) ~ 118-5
(45°C for marine use) 4 075 | 15 8 - 37 5 | 55 1
(16) 37 7.5
(12.5) - 55
Number of poles 3 3 3 3 3 3
Rated insulation voltage Ui (V. 500 500 500 500 500 500
= 440V 2.5/2.5 2.5/2.5 2.5/2.5 7.5/7.5 25/25 36/36
£8||EC 60947-2 415V 2.5/2.5 2.5/2.5 2.5/2.5 7.5/7.5 30/30 36/36
é § EN 60947-2 AC | 400V 5/5 5/5 5/5 7.5/7.5 30/30 36/36
B 2|(lcu/lcs) 380V 5/5 5/5 5/5 7.5/7.5 30/30 36/36
“E 230V 7.5/7.5 7.5/7.5 7.5/7.5 15/15 50/50 85/85
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8
Current AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available Available
Number of \ Without current 10,000 10,000 10,000 15,000 25,000 25,000
operating cycles \With current (440VAC) 6,000 6,000 6,000 8,000 10,000 10,000
Utilization category A A A A A A
Pollution degree 3 3 3 3 3 3
EMC environment condition (environment A or B) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
E <2 [‘“—:Lj a 75 75 75 75 90 105
Se b 130 130 130 130 130 165
Sg 1} {|:| [ 68 68 68 68 68 68
s ca 90 90 90 90 90 92
Mass of front-face type (kg) 0.65 0.65 0.65 0.7 1.0 1.6
g o |Front connection (F)[Page @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal @Screw terminal
&2 |Solderless (BOX) terminal (SL) - - - - [ [
= § Rear (B)| 98 ®Round stud @®Round stud @®Round stud ®Round stud @®Bar stud @®Bar stud
2 Z[Plug-in (PM) D D D D D D
& g [Alarm switch (AL) ® (‘1) ®(*1) ® (‘1) ®(*1) ® (‘1) ®(*1)
< [Auxiliary switch AX)| 1 ® (‘1) ® (1) ® (1) ® (1) ® (‘1) ® (1)
%  [Shunt trip (SHT) ® (1) ® (1) ® (1) ® (1) ® (‘1) ® (1)
§3 Undervoltage trip (UvT) ® (1) o (*1) o (*1) o (*1) o (*1) o (*1)
O ® [With lead-wire terminal block (SLT)| 120 (] (] (] (] [] [
Closed (S) [ ] [ [ ] [ ] [ ] [ ]
Enclosure |Dustproof  (I)| 137 [ ] [ [ ] [ ] [ ] [ ]
Waterproof (W) [ [ ] [ ] [
. |Electrical operation device (NFM)| 140 - - - - ® (*3) ® (*3)
2 Mechanical | Panel mounting 136 (] [ ] (] [ ] [ ] [ ]
Q| interlock (MI) (*2) | Breaker mounting D D ° ° ° °
3 LC ° D ° ° ° D
g | Handle lock HL 135 D ° D ° D °
5 | e HL-S ° ° ° ° ° °
3 External (F) 123 [ ] [ ] [ ] [ ] [ [ ]
X |Operating handle V) [ ] [ ] [ ] [ ] [ ] [ ]
Terminal cover (TC-L, TC-S, TTC, BTC, PTC) | 128 [ ] [ ] [ ] [ ] [ ] [ ]
Rear stud (B-ST) %8 [J [J [J [J [J [J
Plug-in (PM) [ [ ] [ ] [ ] [ ] [ ]
IEC 35mm rail mounting adapters| 143 (] (] [ ] (] — -
CE marking Self-declaration Self-declaration Self-declaration Self-declaration Self-declaration TUV approval

CCC recognition

Recognized

Recognized

Recognized

Recognized

Recognized

Recognized

Marine use approval (+:Certified)
(NK, LR, ABS, DNV-GL)

+

Yo

Yo

Yo

Automatic tripping device

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Thermal-magnetic

Trip button

Equipped

Equipped

Equipped

Equipped

Equipped

Equipped

Page of Characteristics and dimensions

148

148

150

154

Notes:

*1 The operating characteristics are different between AC and DC.

This accessory is cassette type and can be installed by customer.
The frame size up to 250A can be closely installed, except for those with UVT.

*2 No isolation function.

*3 Place an order with circuit breaker.
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Remarks: 1. The motor circuit breakers do not have an applicable rated motor
capacity. Select a motor circuit breaker based on the total load

current of the motor.
placed.

block.

SN

specified in the shaded cells.

o

Products with rating parenthesized are produced when an order is
Specify “P-LT” when selecting plug-in type with lead-wire terminal
. The circuit breaker has the rated short circuit breaking capacity

Please refer to “Table 4-17”, of Page 79 for details.




Detailed
2 Specifications UL 489 Listed Circuit Breakers

UL 489 Listed Molded Case Circuit Breakers
Frame (A) 50 100 125
Model NF50-SMU NF50-SVFU | NF100-CVFU | NF100-SRU | NF100-HRU NF125-SVU NF125-HVU
- a4 b b i il
Taene 1 PP pp e PP
i -t i g B e R S
Image " i % | £ i
] - L L
gy | v TE S TN
. 051(15)2345 ([)63;54;5155] 515)2%)(255) b $15)2((2))(355) 8 | 1520 30 40 15 20 30 40
Rated current In (A) (*4) 67 10131520| grgio| 3 2 1015 | 80 (70) 75 | 445 60 (70) | 40 50 60 (70) | .20 6O 125 50 60 125
Rated ambient temperture 40°C (IEC 30°C) (25)30 (35) (40) 50 | 3152028 20 30 40 50 |(80) (90) 100 75 (80) (90) 75 (80) (90) (70) 75 (80) (70) 75 (80)
NHO 100 100 (90) 100 (90) 100
Number of poles 1] 2 3 2 | 3 2 [ 3 2 [ 3 2 | 3 2 | 3 2 [ 3 3 3
Rated | AC (V) 240 240 240 240 480 480 480 600Y/347 600Y/347
z voltage | DC (V) | 60 | - - - - - - - - - 2
< 600Y/347V - - - - - - - 18 18 o
8 |uL 489 480V - - - - 18(10) (*11) 30 30 50 50 =
S |CSAC22.2No.5-02| AC |480Y/277V - - - - - - - - - ()
§ 240V | 5 10 14 14 35(25) (*11) | 50(25) (*11) 50 50 100 100 o
; 120V 10 - - - - - - - - - =
g DC | 60V | 10 - - - - - - - - - 8
< Rated insulation voltage Ui (V) 440 440 600 500 500 690 690 690 690 o
S 690V - - - - - 8/4 8/4 10/5 10/5 ())
1 500V - - 7.5/4 10/5 18/9(10/5) (*11) 18/9 18/9 25/13 25/13
£ EG 60947-2 440V - 7.5/4 10/5 15/8 25/13(15/8) (*11) 30/15 30/15 50/25 50/25 8
E EN 60947-2 AC 415V - 10/5 10/5 15/8 25/13(15/8) (*11) 30/15 30/15 50/25 50/25 —
< |(lcu/lcs) 400V - [ 1075 10/5 10/5 15/8 25/13(15/8) (*11) 30/15 30/15 50/25 50/25 _'(E
° 380V - 10/5 10/5 - - 30/15 30/15 50/25 50/25 [
£ 230V _[10/7.5]  10/7.5 15/8 15/8 35/18(25/13) (*11) [50/25(25/13) (*11) 50/25 50/25 100/50 100/50 Q
[+ 250V - - - - - - - - -
PC [“eov 108l - - - - - - - - -
Rated impulse withstand voltage Uimp (kV) 6 6 8 8 8 8 8 8 8
Current (*1) Co“mif&‘e AC AC AC AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes Yes Yes
Reverse connection Available - Available Available Available Available Available Available Available
Utilization category A A A A A A A A A
Pollution degree 3 3 3 3 3 3 3 3 3
EMC environment condition (environment A or B) Not applicable Not Applicable | Not Applicable | Not applicable | Not applicable | Not Applicable | Not Applicable | Not Applicable | Not Applicable
€ a F a 18 | 36 | 54 36 | 54 50 | 75 50 | 75 50 | 75 90 90 90 90
§g b 124 120 150 120 120 160 160 160 160
Sg ]rb {|: [ 44 (*8) 68 68 68 74 68 68 68 68
5 ca 70 (*8) 90 90 96 102 90 90 90 90
Mass of front-face type (kg) 015] 0.3 [0.45] 03 [ 045 [ 055] 08 | 05 [0.75 | 055 08 | 1.0 [ 1.1 1.0 | 1.1 1.1 1.1
B | o | Screw terminal |(AMPN)| Page ® (*9) [ ] [ [ [ ] [ [
&8| = |Solderless terminal| (SL) - - ] [ [ [ [ [ [
SEl s Bar (BAR)| 98 - - ® ('5) ° ° ° ° °
23| L Power suppy solderess oad bar| (SLBAR) - - ® ('5,6) ® (*6) ® ('6) ® ('6) ® ('6) ® ('6) ® ('6)
o & [Alarm switch (AL) D ®('7) ®('7) D D ®('7) ®("7) ®('7) ®('7)
= g | Auxiliary switch (AX)| e D ®('7) ®("7) D D ®("7) ®(7) ®(*7) ®('7)
£ 5| Shunt trip (SHT) ° e ('7) e (7) o ° e ('7) e (7) ®('7) e ('7)
§§ Undervoltage trip (UvT) - [ o (*7) [ [ o (*7) o (*7) o (*7) o (*7)
© & [ With lead-wire terminal block [ (SLT)| 120 - [ ] [ [ [ [ [ ] [ ]
& |Mechanical interlock (Ml)| 136 - - - - - - - - -
g Handle lock (HL) 135 [J [J (] [J [J (] [ ] [ ] [ ]
5 device HL-S) - (] [ ] [J (] (] [ ] [ ] [ ]
2 External B 103 - D ° D ° ° D ° °
S operating handle (v, - [ ° (] [ [ [ ) [ ) [
= Termmal\ Large terminal cover | (TC-L)| 128 - [ ] [ ] [ ] [ [ [ [ [
g | e | Small terminal cover | (TC-S)| 98 - -(*3) -("3) D D -("3) -(*3) -(*3) -("3)
w | |EC 35mm rail mounting adapters| 143 | Standard accessory | Standard accessory | Standard accessory | Standard accessory | Standard accessory — — - —
CE marking Self-declaration | TOV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Automatic tripping device Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Hydraulic-magnetic | Hydraulic-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic
Trip button - Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 204 206 208 210 210 212 212
Notes: *1 The trip action characteristics differ between AC and DC for products Remarks: 1. Products with rated current parenthesized are produced Line
that are compatible with both AC and DC. when an order is placed.
*2 These accessories differ from the general and CE/CCC products in 2. The circuit breaker has the rated short-circuit breaking
specifications. Please consult us for details. capacity specified in the shaded cells.
*3 The standard structure conforms to IP20 (finger protection). 3. The 3-pole circuit breakers can be used on single-phase
*4 The rated ambient temperature for NF50-SVFU, NF100-CVFU, circuits.
NF125-SVU and NF125-HVU is specified at 40°C also by IEC. 3-pole Load

*5 The circuit breakers with busbar terminals have insulation barriers.

*6 Circuit breakers for power supply solderless load screw terminal (SL/
AMP-N) are available. In this case, a busbar terminal is not provided
on the load side.

*7 This accessory is cassette type and can be installed by customer. The
breakers can be closely installed, except for those with UVT and NF50-
SVFU model.

*8 Dimensions indicated is as below.

US UL Standard 489
d:lj UL File No.E167691 Body

UL File No.E108284 Accessories

*9 Refer to page 204.

10 Refer to page 210. Canada CSA Standard
*11 Rated short-circuit breaking capacities parenthesized are applied to
below rated current 15A. C22.2 No.5
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[4] Detailed Specifications

Detailed

2 Specifications UL 489 Listed Circuit Breakers

UL 489 Listed Molded Case Circuit Breakers

Frame (A) 250
Model NF250-CVU NF250-SVU NF250-HVU
o ] e
LI a " -
s S e
4 | % |
Image ‘ i“ : il : il
L . e
Rated current In (A) (*5) 125 150 175 250 125 150 175 250 125 150 175 250
Rated ambient temperture 40°C (IEC 30°C) 200 225 200 225 200 225
Number of poles 3 3 3 3 3 3
Rated | AC (V) 240 240 480 480 600Y/347 600Y/347
z voltage | DC (V) - - - - - -
= 600Y/347V - - - - 18 18
8 |uL 489 480V - - 35 35 50 50
G |CSAC22.2No.5-02| AC |480Y/277V - - - - - -
§ 240V 35 35 65 65 100 100
% 120V - - - - - -
£ DC 60V - - - - - -
4 Rated insulation voliage Ui (V) 600 600 690 690 690 690
] 690V - - 8/4 8/4 10/5 10/5
5 500V 10/8 10/8 25/13 25/13 36/18 36/18
£ 440V 15/12 15/12 36/18 36/18 50/25 50/25
£ |IEC 60947-2 AC | 415V 2519 2519 36/18 36/18 50/25 50/25
S |EN 60947-2
< |(lcu/lcs) 400V 25/19 25/19 36/18 36/18 50/25 50/25
o 380V 25/19 25/19 36/18 36/18 50/25 50/25
% 230V 36/27 36/27 65/33 65/33 100/50 100/50
o 250V (*3) - - - - - -
oe 60V - - - - - -
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8
Current (*1) AC AC AC AC AC AC
Suitability for isolation Yes Yes Yes Yes Yes Yes
Reverse connection Available Available Available Available Available Available
Utilization category A A A A A A
Pollution degree 3 3 3 3 3 3
EMC environment condition (environment A or B) Not applicable Not applicable Not Applicable Not Applicable Not Applicable Not Applicable
E [P rﬁ a 105 105 105 105 105 105
§g b 185 185 185 185 185 185
S2 l(b {|: c 68 68 68 68 68 68
5 ca 92 92 92 92 92 92
Mass of front-face type (kg) 1.6 1.6 1.6 1.6 1.6 1.6
2 o Screw terminal | (AMP-N)| Page [ ] [ ] [ ] [ ] [ ] [ ]
= |Solderless terminal| (SL) [ ) (] ] ) [ ] [ ]
s Bar (BAR)| 98 D ° ° ° ° D
L | Power supply solderless load bar | (SLIBAR] o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
2 & |Alarm switch (AL) o(7) o(7) o(*7) o(*7) o(7) o(7)
= @ | Auxiliary switch (AX) 115 o(7) o(*7) o(*7) o('7) o(*7) o(*7)
£ 5 | Shunt trip (SHT) o(7) o(7) o(*7) o('7) o(7) o(7)
@ | Undervoltage trip (UvT) o(7) o(7) o(*7) o(*7) o(*7) o('7)
© & | With lead-wire terminal block [ (SLT)| 120 [ ] [ ] [ ] [ ] [ ] [ ]
& |Mechanical interlock (MI)| 136 - - - - - -
:/;/ Handle lock (HL) 135 D ® [ [ ® [
5 device (HL-S) [ ) [ ] [ ] [ ] [ ] [ ]
2 External (F) 123 [ ] [ ] [ ] [ ] [ [
S operating handle (V) [ ] [ ] [ ] [ ] [ ] [ ]
= Temine | Large terminal cover | (TC-L)| 128 [ ] [ ] [ ] [ ] [ ] [ ]
& | oo | Small terminal cover | (TC-S)| 98 ® (*4) ® (*4) - (*4) - (*4) - (*4) - (*4)
i [IEC 35mm rail mounting adapters| 143 - - - - - -
CE marking TOV approval TUV approval TUV approval TOV approval TOV approval TOV approval
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized
Automatic tripping device Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic
Trip button Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 214 214
Notes: *1 The operating characteristics are different between AC and DC. Remarks: 1. Products with rated current parenthesized are produced Line

Please consult us for details.

2 These accessories differ from the general products in specifications.

*3 When using a 3-pole circuit breaker, use two poles. When wired as
shown right, NF225-CWU can be used at up to 400VDC.

*4 Since NF225-CWU comes with a protective cover, it has an IP20 (finger
protection) structure as standard. Other models have P20 (finger
protection) structures as standard.

*5 The rated ambient temperature for NF250-SVU and NF250-HVU is

specified at 40°C also by IEC.
*6 No isolation function.

*7 This accessory is cassette type and can be installed by customer. The
breakers can be closely installed, except for those with UVT.

*8 Circuit breakers for power supply solderless load screw terminal (SL/
AMP-N) are available. In this case, a busbar terminal is not provided

on the load side.
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when an order is placed.

2. The circuit breaker has the rated short-circuit breaking
capacity specified in the shaded cells.
3. The 3-pole circuit breakers can be used on single-phase

circuits.

US UL Standard 489

UL File No.E
UL File No.E

167691 Body
108284 Accessories

Canada CSA Standard

C22.2 No.5




2 Detailed Specifications[4]
UL 489 Listed Circuit Breakers

UL 489 Listed Molded Case Circuit Breakers

Frame (A) 400 630
Model NF400-SWU NF400-HWU NF630-SWU NF630-HWU
iz iy
Image ; Ek ; ik
o § o @
Rated current In (A
Rated ambient tempertfm)a 40°C 250 300 350 400 250 300 350 400 500 600 630 500 600 630
Number of poles 3 3 3 3
Rated | AC (V) 600Y/347 600Y/347 600Y/347 600Y/347
z voltage | DC (V) - - - -
3 600Y/347V 20 25 20 25
8 UL 489 480V 35 65 35 65
S |CSAC22.2No.5-02| AC [480Y/277V - - - -
§ 240V 65 100 85 100
; 120V - - - -
£ DC 60V - - - -
< Rated insulation voltage Ui (V) 690 690 690 690
5 690V 10/10(5/5)(*4) 15/10 10/10 15/10
5 500V 30/30(25/25)(*4) 42/42 30/30 42/42
£ 440V 42/42(36/36)(*4) 65/65 42/42 65/65
& |IEC 60947-2 AC | 415V 45/45(36/36)(*4) 70/70 45/45 70/70
S |EN 60947-2
2 | leuflcs) 400V 45/45(36/36)(*4) 70/70 45/45 70/70
o 380V 50/50(42/42)(*4) 70/70 50/50 70/70
e 230V 85/85(65/65)(*4 ) 100/100 85/85 100/100
o 250V - - - -
De 60V - - - -
Rated impulse withstand voltage Uimp (kV) 8 8 8 8
Current AC AC AC AC
Suitability for isolation Yes Yes Yes Yes
Reverse connection Available Available Available Available
Utilization category A A A A
Pollution degree 3 3 3 3
EMC environment condition (environment A or B) Not Applicable Not Applicable Not Applicable Not Applicable
B Cac a 140 140 210 210
s g b 257 257 275 275
Sz c 103 103 103 103
S ca 155 155 155 155
Mass of front-face type (kg) 5.7 5.7 9.6 9.6
B o |_Screw terminal | (AP-N)| Page - - - -
8 = |Solderless terminal| (SL) [) - o(7) -
= s Bar (BAR)| 98 o('5) o('5) o('5) o('5)
2 L | Power supply solderless load bar | (SLIBAR) o(*5) - ®(*5) -
§$ Alarm switch (AL) o(*3) o(*3) o(*3) o(*3)
5 Auxiliary switch (AX) 115 o(*3) o(*3) o(*3) ®(*3)
£9 Shunt trip (SHT) o(*3) o(*3) o(*3) o(*3)
ﬁg Undervoltage trip (UVT) [ ) [ ) [ ] [ ]
O | With lead-wire terminal block [ (SLT)| 120 [ [ ] [ [ ]
@ [Mechanical interlock | (MI)] 136 o(*1)(*2) o(*1)(*2) o(*1)(*2) o(*1)(*2)
5 Handle lock (HL) 135 o(*6) o(*6) o(*6) ®(*6)
2 device (HL-S) - - - —
8 External I ° ° ° °
s operating handle (V) ° ° ° (]
E Teminel| Large terminal cover | (TC-L)| 128 [ [ ] [ [ ]
£ | cowr | Smallterminal cover |(TC-S)| 98 - - - -
W | |EC 35mm rail mounting adapters| 143 - — - —
CE marking TUV approval TUV approval TUV approval TUV approval
CCC recognition Recognized Recognized Recognized Recognized
Automatic tripping device Thermal-magnetic Thermal-magnetic Thermal-magnetic Thermal-magnetic
Trip button Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 216 216 218 218

Notes: *1 No isolation function.

*

2 Not acquire the TUV certification.
*3 This accessory is cassette type and can be installed by customer. The

frame size up to 250A can be closely installed, except for those with

UVT.

*4 The values in parentheses apply to the circuit breakers with solderless

terminals.

*5 The circuit breakers with busbar terminals have insulation barriers.
*6 Please consult us. (Models which are not UL or TUV certified but can
be locked in the ON and OFF positions are available.)

*7 Not available for 630A.

Remarks: 1. The circuit breaker has the rated short-circuit breaking
capacity specified in the shaded cells.
2. The 3-pole circuit breakers can be used on single-phase

circuits.

US UL Standard 489

UL File No.E167691 Body
UL File No.E108284 Accessories

Canada CSA Standard

C22.2 No.5

37

N

[4] Detailed Specifications



[4] Detailed Specifications

Detailed
2 Specifications UL 489 Listed Earth Leakage Circuit Breakers

UL 489 Listed Molded Case Circuit Breakers and Earth leakage Circuit Breakers

Frame (A) 30 50 100 30 50 100
Model NF30-FAU NF50-FAU NF50-FHU NF100-FHU NV30-FAU NV50-FAU NV50-FHU NV100-FHU
Image
303W
Phase line (*1) - - - - - - - 102w ?$gw 102w ?ﬁgw 102W | 103W
102w 102w
Number of poles 2 3 2 3 2 3 2 2 3 2 3 2 3 2
Rated current In(A
Ratedambienttempera(tu)re40°C 510152030 | 5101520304050 |35 101520 304050 60 75 100 510152030 | 5101520304050 | 510152030 40 50 60 75 100
3 Rated current sensitivity IAm (mA) - - - - - - - 30 30 3050 100 3050 100
§'§ Pickup current sensitivity UL1053 - - - - - - - 75% of 1An 75% of |1An 75% of 1An 75% of 1An
2 Max. operating time(s) at 5lAn - - - - - - - 0.04 0.04 0.04 0.04
Earth-leakage indication system — — — — — — — Mechanical type(button) | Mk ical type(button) | Mechanical type(button) | Mechanical type(t
N = UL 1077 Rated insula‘non voltage (V) 240 240 240 240 240 240 240 240
3a AC 240V 2.5(*2) 2.5(*2) 5 5 2.5(*2) 2.5(*2) 5 5
.;% CSA C22.2 No.235 DC 50V 15 15 = — ~ — — —
2g Rated insulation voltage (V) 250 250 500 500 230 230 230 230
3 o IEC 60947-2 400V | - | - - - 1.5/ - - 1 - - - - -
2£.2|EN 60947-2 AC
£3F| (lcuflcs) 230V 2.5/1(*3) 2.5/1(*3) 5/2 5/2 2.5/1(*3) 2.5/1(*3) 5/2 5/2
S DC 60 V 1.5/1 1.5/1 = . - - = =
Rated impulse withstand voltage Uimp (kV) 25 25 4 4 25 25 4 4
Suitability for isolation AC/DC compatible | AC/DC compatible AC AC AC AC AC AC
Reverse connection - - - - - - - -
Utilization category A A A A A A A A
Pollution degree 2 2 2 2 2 2 2 2
€ _a Fj a 40 | 60 40 | 60 50 | 75 75 40 | 60 40 | 60 50 | 75 75
H g b 72 72 96 97.5 72 72 96 97.5
Sg 1} {|:| c 57 57 60 60 57 57 60 60
s ca 73.5 73.5 76 76 73.5 73.5 76 76
Mass of front-face type (kg) 014 [ 02 016 | 022 | 025 [ 0.37 0.51 016 [ 022 | 0.18 [ 0.24 03 [ 043 0.57
& |Adapter for [EC 35mm rail Equipped Equipped Equipped Equipped Equipped Equipped Equipped Equipped
= |Mounting screws o(*4) o(*4) o(*4) o(*4) o(*4) o(*4) o(*4) o(*4)
£ |Front-plate attachment o(*5) ®(*5) — — ®(*5) o(*5) - -
k] Page
g |Front type - ) ° ° ) ° ° ) °
(=]
— @[Alarm switch (AL) D ° o(7) o('7) ° ° o('7) o('7)
€ 5 |Auxiliary switch (AX)| 115 ° ° o('7) o(7) ° ° o(*7) o(*7)
£ & [Shunt trip (SHT) D D o(7) o(7) - - - -
S [With lead-wire terminal block (SLT)| 120 [ [ [ [ [ [ ] [
@ |Lock cover (LC) 135 [ ) [ [ ] [ ) [ [ ] [ ] [ )
‘®’5 |Handle lock device | (HL) [ [ [ ] [ [ ] [ ] [ ]
& &|[Terminal (TC-L) - - D ® - - ® ®
o 8 [Small terminal cover | (TC-S) | 128 [ J [ ] [ ] [ J [ ] [ ] [ ] [ ]
© |Reat terminal cover | (RTC) D D - - ° D - -
CE marking TUV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval | TUV approval
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized Recognized Recognized
Automatic tripping device Thermal-magnetic | Thermal-magnetic | Hydraulic-magnetic | Hydraulic-magnetic | Thermal-magnetic | Thermal-magnetic | Hydraulic-magnetic | Hydraulic-magnetic
Trip button —(*6) —(*6) —(*6) -(*6) - - - -
Page of Characteristics and dimensions 220 220 222 222 220 220 222 222

Notes: *1
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If using a 3-pole Earth-leakage circuit-breakers as a 1-pole 2-phase device, connect the left and right poles and not the central pole. If using as 1-pole 3-phase, connect the neutral
wire to the central pole.
Rated short-circuit breaking capacity of rated current 5A is 1.5kA.

Rated short-circuit breaking capacity of rated current 5A is 1.5/1kA.
Mounting screws are not attached.
Front-plate attachment is possible without nut bolting from back.(Mounting screws are not attached.) In this case a terminal screw can be bolted from the back of molded-case

circuit breaker.

When alarm switch (AL) is installed, this product has a trip-button. (When Shunt trip device (SHT) + alarm switch (AL) is installed, this product don't have a trip-button.)
The standard lead drawing is performed laterally. Load drawing is also available.



2 Detailed Specifications[4]
UL 489 Listed Earth Leakage Circuit Breakers

UL 489 Listed Earth Leakage Circuit Breakers (Harmonic Surge Ready)
Frame (A) 50 100 125
Model NV50-SVFU NV100-CVFU NV100-SRU NV100-HRU NV125-SVU NV125-HVU
ol a - i o
L T i % S
Image E i . g 5 s " 2 - . ;
g i B =5
secey e Pibes Pipep: ¥ =
Rated current In (A) (5) (10) 15 20 60 (70) 75 5101520 | 5105005045 | 510 1520 (25) 30 40 50 |15 20 30 (40) 195 15 20 30 (40) 125 2
Rated ambient temperture 40°C 30 40 50 (80) (90) 100 (25) 3040 50 | 60(10)73(80)(%)10 | 60 (70) 75 (80) (90) 100 |50 60 75 100 50 60 75 100
Number of poles 2 I 3 3 2 3 3 3 3 3 3
Phase line (*1) 192W  [3¢3W, 192W 3¢3W, 192W 192W | 3¢3W,192W 3¢3W,192W 3¢93W, 192W|393W, 192W |393W, 192W | 393W, 192W
Rated operational |L|15L(;4ggg47.2 120-240 120-240 120-240 120-240-480 120-480 120-480 120-480 120-480
voltage AC V EN 60947-2 100-240 | 100-440 100-440 100-230 100-230-400-440 100-440 | 100-440 | 100-440 | 100-440
3 L 30 50 100/200/500 30 50 100/300500] 30 50 100/300/500 |30 50 100/200/500 |30 50 100/200/500 |30 50 100/200/500 | 30 50 100/200/500 2]
g’_g_ Rated current sensitivity 1An mA 80 50 |30 50 100 selectable 8050 selectable selectable selectable selectable selectable selectable g
£ Pickup current, UL 1053 75% of I1An 75% of 1An 75% of IAn 75% of IAn 75% of IAn|75% of I1ANn |75% of IAn|75% of I1An =
T |Max. operating time (s) at 51An (*4) 0.04 0.04 004 | 0.04 0.04 0.04 0.04 0.04 0.04 [0
Earth leakage protection characteristic Type A Type A Type A Type A Type A Type A o
Earth leakage indication system Display window Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mecharicaltype outon) | Mechanica iype (buton) | Mechanicaltype (outton) | Mechanicalype fouton) |~ =
_= UL 489 480V - - - 18(10) (*10) 30 30 50 50 8
£ CSA C22.2 No.5-02 AC | 240V 14 14 35(25) (*10) 50(25) (*10) 50 50 100 100 a
5 ‘§ 120V 14 14 35(25) (*10) 50(25) (*10) 50 50 100 100 N
28 440V - 7.5/4 10/5 - 25/13(15/8) (*10) 30/15 30/15 50/25 50/25
B 2| oot ac 400V - 10/5 10/5 = 25/13(15/8) (10) 3075 | 3015 | 50225 | 5025 | O3
E£F (Icu/lcs) 230V 15/8 15/8 15/8 35/18(25/13) (*10) 50/25(25/13) (*10) 50/25 50/25 100/50 100/50 —
S 100V 15/8 15/8 15/8 35/18(25/13) (*10) 50/25(25/13) (*10) 50/25 50/25 100/50 100/50 ©
Rated impulse withstand voltage Uimp (kV) 4 6 6 8 8 6 6 6 6 "q__)'
Suitability for isolation Yes Yes Yes Yes Yes Yes Yes Yes Q
Reverse connection (below 240VAC) - Available - \ Available Available Available | Available | Available | Available
Utilization category A A A A A A A A
Pollution degree 2 2 2 2 2 2 2 2
EMC environment condition (environment A or B) A A A A A A A A
€ = a 36 | 54 75 50 | 75 75 90 90 90 90
=8 b 120 150 120 120 160 160 160 160
Sg }: 4[|: c 68 68 68 74 68 68 68 68
5 ca 90 90 96 102 90 90 90 90
Mass of front-face type (kg) 04 [ 05 0.9 055 | 0.85 0.95 1.2 1.2 1.2 1.2
B | o | Screw terminal |(AMPN)| Page [ ] [ ) [ ) [ ) [ ] [ ) [ ) [ ]
£| = |Solderless terminal| (SL) - [ [ [ [J [ [ [
El s Bar (BAR)| 98 - o(’5) ° ° ° ° °
S| 1= [ Power supply solderess oad ber | (SLBAR) - O(*5, *6) ®(*6) ®(*6) ®(*6) ®(*6) o(*6) o(*6)
o & |Alarm switch (AL) - o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
S5 [Auxiliary switch (AX) 115 - o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
&2/ Shunt trip (SHT) - o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
o % Undervoltage trip (UVT) - [ ] o(*8) o(*8) ®(*8) ®(*8) ®(*8) o(*8) o(*8)
@ & | With lead-wire terminal block | (SLT)| 120 - [ ] [ ] [ [ [ [
© & [Test button module (TBM)| 122 o(*9) - - - o(*9) o(*9) o(*9) o(*9)
& |Mechanical interlock (MI)| 136 - - - - - - - -
s Handle lock (HO[ o5 o D D ° ° [ ° []
5 device (HL-S) [ ) (] [J ) [ ) [ ] [ ] [ ]
2 External (F) 123 [ ] [ ] [ ] [ ] [ J [ J [J [ )
< operating handle V) [ ] [ ] [ ) [ ) [ ] ° (] [ ]
E Teminal| Large terminal cover | (TC-L)| 128 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
& | ooer | Small terminal cover [(TC-S)| 98 o(*3) -(*3) ®(*3) o(*3) -(*3) -(*3) -(*3) -(*3)
& [IEC 35mm rail mounting adapters| 143 | Standard accessory Standard accessory Standard accessory Standard accessory — — — —
CE marking TUV approval TUV approval TUV approval TUV approval TUV approval | TUV approval | TUV approval | TUV approval
CCC recognition Recognized Recognized Recognized Recognized Recognized | Recognized | Recognized | Recognized
Automatic tripping device Thermal-magnetic Thermal-magnetic Hydraulic-magnetic Hydraulic-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnefi
Trip button Equipped Equipped Equipped Equipped Equipped | Equipped | Equipped | Equipped
Page of Characteristics and dimensions 206 208 210 210 212 212
Notes: *1 When using 3-pole earth-leakage circuit breakers for 1-phase 2-wire Remarks: 1. Products with rated current parenthesized are produced when an order is placed.
;\é?éem, connect cables/busbars to left and right poles, not to center Rated operational voltage Applicable circuit voltage Available voltage range
. . . . I 120-240V (UL) 120/240V 66-264V
2 ;I::etﬁz i;etgll;f.erent from general models in specifications. Consult us 120-240-480V (UL) 120/240/480V 66-528V
*3 The standard structure conforms to IP20 (finger protection). 240V (UL) 240V 132-264V
*4 The maximum operating time is 0.1 according to UL 1053. 100-230V (IEC) 100/110/200/220/230V 85-253V
*5 The circuit breakers with busbar terminals have insulation barriers. 100-240V (IEC) 100/111(%/212%2220%//2232%240V 85-264V
*6 Circuit breakers for power supply solderless load screw terminal (SL/
AMP-N) are available. In this case. a bar terminal is not provided(on 1°°‘$ggjjgg;;“(‘|%‘(’:§'5‘:) 230/240/254/265/ 85-484V
the load side. 380/400/415/440V
*7 Circuit breakers for 100VAC do not have obtained CCC certificate. 230-400-440V 230/240/254/265/ 195-484V
*8 This accessoty is cassette type and can be installed by customer. The (IEC) 380/400/415/440V
breakers can be closely installed, except for those with UVT and NV50-
SVFU model.
*9 Standard type is SLT equipped.
*10 Rated short-circuit breaking capacities parenthesized are applied to US UL Standard 489
below rated current 15A. UL File No.E167691 Body
UL File No.E108284 Accessories

Canada CSA Standard

C22.2 No.144
C22.2 No.5
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[4] Detailed Specifications

Detailed

2 Specifications UL 489 Listed Earth Leakage Circuit Breakers

UL 489 Listed Earth Leakage Circuit Breakers (Harmonic Surge Ready)

Frame (A) 250
Model NV250-CVU NV250-SVU NV250-HVU
P i i
. A_s F
E . .
Image £ j X s i_l .| - i' .
i L Wi i
Rated current In (A 125 150 175 125 150 175
Rated ambient tempert(un)e 40°C 125 150 175 200 225 250 200 225 250 200 225 250
Number of poles 3 3 3 3 3 3
Phase line (*1) 3¢3W, 192W 3¢3W,192W 3¢3W, 192W 393W, 192W 393W, 192W 3¢3W, 192W
Rated operational |L|JELC458(€))947_2 120-240 120-240 120-480 120-480 120-480 120-480
voltage AC V EN 60947-2 100-440 100-440 100-440 100-440 100-440 100-440
= e 30 50 100/300/500 30 50 100/300/500 30 50 100/200/500 |30 50 100/200/500 | 30 50 100/200/500 | 30 50 100/200/500
g.’_g Rated current sensitivity 1An mA selectable selectable selectable selectable selectable selectable
5,= | Pickup current, UL 1053 75% of IAn 75% of I1An 75% of IAn 75% of IAn 75% of IAn 75% of IAn
T |[Max. operating time (s) at 51An (*4) 0.04 0.04 0.04 0.04 0.04 0.04
Earth leakage protection characteristic Type A Type A Type A
Earth leakage indication system Mechanical type (button) Mechanical type (button) Mechanical type (button) | Mechanical type (button) | Mechanical type (button) | Mechanical type (button)
= 480V - - 35 35 50 50
4|5 s aNos02| AC [ 240V 35 35 65 65 100 100
5 § ) ) 120V 35 35 65 65 100 100
28 440V 15/12 15/12 36/18 36/18 50/25 50/25
B 2| e 2 A | 400V 25/19 25/19 36/18 36/18 50/25 50/25
EF (lew/lcs) 230V 36/27 36/27 65/33 65/33 100/50 100/50
S 100V 36/27 36/27 65/33 65/33 100/50 100/50
Rated impulse withstand voltage Uimp (kV) 6 6 6 6 6 6
Suitability for isolation Yes Yes Yes Yes Yes Yes
Reverse connection (below 240VAC) Available Available Available Available Available Available
Utilization category A A A A A A
Pollution degree 2 2 2 2 2 2
EMC environment condition (environment A or B) A A A A A A
E ;‘L) El 105 105 105 105 105 105
e b 185 185 185 185 185 185
Sg 7[b o[l: c 68 68 68 68 68 68
s ca 92 92 92 92 92 92
Mass of front-face type (kg) 1.2 1.2 1.8 1.8 1.8 1.8
Bel o Screw terminal | (AMP-N)| Page [ ) [ ] [ ] [ ) [ ] [ ]
§8| = |Solderless terminal| (SL) [ [ ] [ [ [ [
ZE| s Bar (BAR)| 98 ° D ° ° ° °
2 S| S| Power supply solderess load bar | (SLBAR) ®(*6) o(*6) o(6) o(*6) ®(*6) o(*6)
o & |Alarm switch (AL) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
S5 [Auxiliary switch (AX) 115 o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
:&=>-°:’ Shunt trip (SHT) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
o % Undervoltage trip (UvT) o(*8) o(*8) o(*8) o(*8) o(*8) o(*8)
& & [With lead-wire terminal block | (SLT)| 120 [ ] [ [
© & [Test button module (TBM)| 122 o(*9) o(*9) o(*9) o(*9) o(*9) o(*9)
& |Mechanical interlock (MI)| 136 - - - - - -
g Handle lock (HO| {55 ° D ° ° ° o
5 device (HL-S) ) [ ) (] ) [ ] [ ]
2 External (GI D ° ° ° ° °
8 N
8 operating handle (V) [ ] [ ] [ ] [ ] [ ] (]
S |Temina Large terminal cover [ (TC-L)| 128 D D D D D D
& | over [ Small terminal cover [(TC-S)| 98 o(*3) o(*3) -(*3) -(*3) -(*3) -(*3)
& [IEC 35mm rail mounting adapters| 143 Standard accessory Standard accessory = = = =
CE marking TUV approval TUV approval TUV approval TUV approval TUV approval TUV approval
CCC recognition Recognized Recognized Recognized Recognized Recognized Recognized
Automatic tripping device Thermal-magnetic Thermal-magnetic Thermal-magnetic | Thermal-magnetic | Thermal-magnetic | Thermal-magnetic
Trip button Equipped Equipped Equipped Equipped Equipped Equipped
Page of Characteristics and dimensions 214

Notes: *1
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When using 3-pole earth-leakage circuit breakers for 1-phase 2-wire

system, connect cables/busbars to left and right poles, not to center

pole.

*2 These are different from general models in specifications. Consult us

for the details.

*3 The standard structure conforms to IP20 (finger protection).

*4 The maximum operating time is 0.1 according to UL 1053.

*5 The circuit breakers with busbar terminals have insulation barriers.

*6 Circuit breakers for power supply solderless load screw terminal (SL/
AMP-N) are available. In this case, a bar terminal is not provided on

the load side.

*7 Circuit breakers for 100VAC do not have obtained CCC certificate.
*8 This accessory is cassette type and can be installed by customer. The
breakers can be closely installed, except for those with UVT and NV50-

SVFU model.

*9 Standard type is SLT equipped.
Rated short-circuit breaking capacities parenthesized are applied to

*10
below rated current 15A.

Remarks: 1. Products with rated current parenthesized are produced when an order is placed.
2

Rated operational voltage Applicable circuit voltage Available voltage range
120-240V (UL) 120/240V 66-264V
120-240-480V (UL) 120/240/480V 66-528V
240V (UL) 240V 132-264V
100-230V (IEC) 100/110/200/220/230V 85-253V
100-240V (IEC) 100/110/200/220/230/240V 85-264V
700/110/200/2207
100333:228%%\/0950) 230/240/254/265/ 85-484V
380/400/415/440V
230-400-440V 230/2407254/265/
(IEC) 380/400/415/440V 195-484V

US UL Standard 489

UL File No.E167691
UL File No.E108284 Accessories

Body

Canada CSA Standard

C22.2 No.144
C22.2 No.5




Detailed
2 Specifications Measuring Display Unit Breakers

MDU Breakers

Frame (A) 250 400 800
Model NF250-SEV with MDU \ NF250-HEV with MDU | NF400-SEW with MDU \ NF400-HEW with MDU | NF800-SEW with MDU \ NF800-HEW with MDU \ NF800-SEW with MDU \ NF800-HEW with MDU
34 138
LR
Image ﬂ
!. "
Rated current In (A) 250 400 630 800
Current setting Ir (A) Adjustable 125-250A(by 12.5A) Adjustable 200-400 Adjustable 300-630 Adjustable 400-800 2
Number of poles 3 | 4 ] 3 T 4 3 | 4 [ 3 T 4 3 | 4 | 3 T 4 3 | 4 [ 3 T 4
Phase line 3-pole type: 3¢3W 4-pole type: 3¢94W (3-pole type can be used as a 1¢92W unit.)
Rated insulation voltage Ui (V) 690 690 690
690V 8/8 10/8 10/10 10/10 10/10 15/15 10/10 15/15
. 500V 18/18 30/23 30/30 50/50 30/30 50/50 30/30 50/50
= |JISC8201-2-1 Ann.1 440V 36/36 50/50 42/42 65/65 42/42 65/65 42/42 65/65 [7)]
5 %;: JIS C 8201-2-1 Ann.2 AC 415V 36/36 70/70 50/50 70/70 50/50 70/70 50/50 70/70 c
o= IEC 60947-2 400V 36/36 75175 50/50 70/70 50/50 70/70 50/50 70/70 9
5 g |(leu/lcs) 380V 36/36 75/75 50/50 70/70 50/50 70/70 50/50 70/70 'Es‘
%8 230V 85/85 100/100 85/85 100/100 85/85 100/100 85/85 100/100 O
g 2 200V 85/85 100/100 85/85 100/100 85/85 100/100 85/85 100/100 =
eF 415V 36/36 70/70 50/50 70/70 50/50 70/70 50/50 70/70 C
g GB/T 14048.2 AC 400 V 36/36 75175 50/50 70/70 50/50 70/70 50/50 70/70 b
(Icu/lcs) 380 V 36/36 75/75 50/50 70/70 50/50 70/70 50/50 70/70 o
230 V. 85/85 100/100 85/85 100/100 85/85 100/100 85/85 100/100 ())
Rated impulse withstand voltage Uimp (kV) 8 8 8
Current AC AC AC O
Suitability for isolation Yes Yes Yes Yes Q
Reverse connection - - - - (TS
Number of Without current 25,000 6,000 6,000 4,000 +—
operating cycles With current(440VAC) 10,000 1,000 1,000 500 )
Utilization category A B B o
Rated short-time resistant current lcw kA (0.25s) - 5 7.6 | 9.6
Pollution degree 3 3 3
EMC environment condition (environment A or B) A A A
= a 105 | 140 [ 105 | 140 140 [ 185 | 140 | 185 210 | 280 | 210 [ 280 | 210 | 280 | 210 | 280
T2 b 165 257 275
S § [ 68 103 103
= ca 92 155 155
Mass of front-face type (Breaker mounting) (kg)| 1.8 [ 2.3 | 18 [ 23 62 | 8 [ 62 | 8 107 [ 188 [ 107 [ 138 [ 111 [ 144 [ 111 | 144
MDU mounting method (*1) External mounting, panel mounting, breaker mounting, breaker mounting unit separate installation
Te o
5 % Front (F)| Page i o o Busbar terminal
828 N ° ) ) °
£ 7|Rear (2) (B)] 98 Bar stud | Bar stud | Bar stud | Bar stud Bar stud
__|Alarm switch (AL) o(*3) [ ] o(*3) [ ] o(*3) o(*3)
gff Auxiliary switch (AX) o(*3) [ ] o(*3) [ ] o(*3) o(*3)
20 Shunt trip (SHT)| 115 | @(*3) [ ] o(*3) [ ] o(*3) o(*3)
&2 [Undervoltage trip (UVT) D ° ° D D D
© @ MDU transmission AL, AX, AL + AX o(*3) D o(*3) D o(*3) o(*3)
a o With lead-wire terminal block | (SLT)| 120 [ ) [ ] [ ] [ ) [ ) [ ]
&} & | Alarm contact | Pre-alarm | (PAL) 122 @ PAL 1a @ PAL 1a @ PAL 1a
output (*5) | Cause of fault| (T1) - @ PAL 13, OAL 1a @ PAL 1a, OAL 1a
Electrical operation device (*6) (NFM) | 144 | @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
Mechanical Panel mounting @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of breaker mounting and panel mounting.
interock (MI) (7) For embedded type | 136 | @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
Breaker mounting o8 [ - e [ - o8) [ - [e(8 [ - oC8) [ - [e(8 | - [e(8 | - [eF8 [ -
Handle lock LC o ~ ~
» device HL 135 - .. - ° - - o -
@ HL-S @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
§ (F) @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
2 Extemal V) 123 @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
§ operating handle gg; E*;; @ Can be installed only in the case of panel mounting. @ Can be installed only in the case of panel mounting.
o (*9) " (*9) « @ Can be installed only in the case of panel mounting, built-in display and separate mounting of
5 TC-L ®10) | ®(10) | Oy | €(°10) built-in display unit (except NF400-HEW with MDU)
i X ("9) | @+ ("9) | @+
Terminal TC-S 128 ® 10| ®C10) | @ 4q) | ®(10) -
cover (*9) (*9) (*9) (*9) *
TTC [ ] (10) [ ] ¢11) [ ] (10) [ ] 1) ®(*10)
BTC [ (,(1 gg o(*10) | @ (*(183 ®(*10) @ Can be installed only on the power supply side in the case of breaker mounting.
Rear stud (B-ST) 98 (] (] [ ] [ ] — -
Automatic tripping device Electronic (effective value detection) | Electronic (effective value detection) Electronic (effective value detection)
Trip button Equipped Equipped Equipped
Page of Characteristics and dimensions 224 226 228
Notes: *1 When the panel mounting is specified, the breaker comes with panel fittings and and requires a control power supply (common to 100 to 240VAC/DC, 50/60Hz,
mounting screws, and the 2m long connecting cable (standard) is supplied. (The 5VA). The PAL output does not operate if the MDU is connected and the control
connecting cable length, 0.5m, 3m, 5m or 10m, can be specified.) When the breaker power is not applied to the MDU.
mounting separate unit is specified, the 2m long connecting cable (standard) is The output method of PAL of the alarm contact output can be set to “self-holding” or
supplied. (The connecting cable length, 0.5m, 3m, 5m or 10m, can be specified.) “automatic reset” from the MDU. The default setting is “automatic reset.”
Note that the cutout size in the breaker front plate varies depending on the MDU *6 The breaker with alarm contact output (PAL), (T1) is not available.
mounting method. *7 It does not have an isolation function except for 400 to 800A frame models.
*2 The 250A frame models come with the studs in the package. In the case of the 400 *8 It can be manufactured only in the case of panel mounting.
and 800A frame models, the studs are fitted before shipment. Specify the mounting *9 For a 250A frame model with built-in display and PAL, the cover dedicated for the
direction. MDU is used. When placing an order only for the terminal cover, add MP to the end
*3 These are cassette-type devices and can be installed by the user. of the model name. (Example: TCL-2SV3MP)
*4 When the following devices are installed on the built-in display type, the built-in *10 In the case of breaker mounting, the cover dedicated for the MDU is used. When
display unit must be separately mounted. placing an order only for the terminal cover, add -MDUB to the end of the model
250A frame: Accessories with SLT or module on the right pole side name. (Example: TCL-2SV3-MDUB)
400/630/800A frame: Accessories on right pole side *11 250A frame 4-pole models are not provided with TTC for breaker mounting.

*5 The breaker with alarm contact output is provided with the module on the right side
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Detailed

2 Specifications [5] [} Measuring Display Unit Breakers

Measuring Display Unit Breakers

(Circuit Breakers with Measuring Display Unit)

@®Three major features of Measuring Display Unit Breakers
1. Saving of space and labor for installation
2. Improved and diversified functions
3. Provision of total cost advantages

Measuring Display Unit Breakers with built-in VT and CT and Measuring Display Unit realize measurement, display and
transmission of electric circuit information in small space with less installation and wiring work and provide total cost

advantages.

The Measuring Display Unit Breakers full of functions in small bodies are suitable for monitoring and protection of electric

circuits and maintenance of equipment. A wide variety of models applicable to various networks supports the customers’ energy

()
8 saving activities through detailed energy control as energy saving supporting devices.
8 @Simply realizing measurement and monitoring of electric circuits for supporting
S various types of energy saving control
(% The circuit breakers measure and display the load current, line voltage, electric power, electric energy, harmonic current, leak
- current and power factor to realize detailed energy control. They support customers’ energy saving control.
(0]
'_,(_E @ Installation type 4 Communication type
O]
(m)] External mounting Panel mounting External Panel Breaker | Breaker mounting unit
@ a9 @ L "] mounting mounting mounting separate installation
LA (e I_ CC-Link e} @) O O
Pulse Output @) @) @) @)
‘ HA " . H:m MODBUS RTU o} o} - -
I — 20t No Transmission O O O O
» o R R

Breaker mounting unit

Breakemotinting separate installation
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#Measuring Display Unit list

@®Measuring Display Unit cable list

Type name Cable length
MDU-DP-CB-05M 0.5m
MDU-DP-CB-2M 2m
MDU-DP-CB-3M 3m
MDU-DP-CB-5M 5m
MDU-DP-CB-10M 10m

Model type Type name Remarks

CC-Link communication
MODBUS communication
Electric energy pulse output | MDU-BP OOO

No transmission

MDU-BC OOO | « The model names do not include OOO.

MDU-BM 000 | * When installing the Measuring Display Unit on the body, specify the A frame type in OOO.

* For example, when the circuit breaker NF400-SEW with MDU and the Measuring Display Unit with CC-Link
communication are combined, the model name is MDU-BC400. If 800A frame is used, specify 800 in OOO.

MDU-BN OO0 | * When installing the Measuring Display Unit on the panel, specify the cable length (0.5m, 2m, 3m, 5m or 10m) in

OOO. For example, when the Measuring Display Unit with CC-Link communication is installed on the panel with

a 3m cable, the model name is MDU-BC-PANEL 3M.

@ Visibility and operability improvement

Improved visibility
When an alarm or fault occurs, the LCD backlight

changes from white to red.
When an alarm occurs
(selectable from On and blinking)

~ e

PAL (load current pre-alarm),
OVER (overcurrent alarm), etc.

The display direction can be switched.

T Horizontal Vertical
(built-in display) 3
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Improved operability
The multi-function display screen reduces the number of operations.

The conditions of three phases are
displayed in one window and can
be seen at a glance.

The measurement item to be checked
can be quickly displayed from the
measurement item list.

(Example) (Example)

Current value At Line voltage between
of phase 1 T

Since any two elements can be constantly set in one window,
the number of repeated operations can be reduced.
(Up to 8 elements in four windows can be set.)
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®Specifications for Measuring Display Units (MDU)

The measurement and display items vary depending on the model and A frame.

. With electric
Llncion Storage energy With CC-Link | With MODBUS
Display (*4) pulse output | communication | communication Remarks
Measurement/stored item (accuracy)(*1)(*2)(*3) ('5)
Each phase ) - = ) O
Present value | Total (average) (*7) - - - O o
Load current Maxiphase — — — © ©
(£1.0%) Presentdemand | Each phase o - - o )
value (*6) Max. phase ) - = ) O
Max. demand value of all phases ) O - O o
Time of occurrence of max. demand value of all phases ) O = o) O
N [ Between each two lines o - - o o
Line voltage \ Total (average) (*7) o - - [e) )
(£1.0%) Max. value between all lines o o = O o
Time of occurrence of max. value between all lines [} ] - [e] ]
Fundamental wave of each phase [e] — - O o
Present value | Individual harmonic current of each phase o - - O O
Total harmonic current of each phase (*8) [e] — - O o
Max. fundamental wave value of all phases o O = o O
Time of occurrence of max. wave value of all phases [e] O - - -
Harmonic current Max. value of individual harmonic current of all phases o O - O O
(+2.5%) Time of occurrence of max. value of individual harmonic current of all phases ) o - O o
Demand value Total harmonic current of each phase (*8) O - - O O
6) Max. total demand value of all phases [e] O - O O
‘Time of oocurence of max. total demand value of all phases O O - O o
Total distortion rate of each phase ) - - - -
Individual content of each phase O - - — -
Present value [0 - - o ]
Electric power Present value [¢] - - o [¢]
(+1.5%) :J':;nand value Max. value o [¢) - [¢) [e)
Time of occurrence of max. value o o - o [e]
Present value [0} - - o o
Reactive power Present value [¢] - - [e] [e]
(+2.5%) :J,:;“a"d Valve e, value S 0 = o 0
Time of occurrence of max. value o o - o [¢]
. Integrated value O O o O O Value accumulated to the present after the previous reset
E|eClI’I2() ennergy Amount for last one house [} - - O [e]
(:(;S)A,) Max. value of amount for one hour ) o = o) O
Time of occurrence of max. value of amount for one hour [¢] [¢] - [e] o
. ) Integrated value o O - O O Value accumulated to the present after the previous reset
Reachs elec:nc eNerey  "Amount for last one house [} - - [e) o
(:3;0 ) Max. value of amount for one hour [¢] [¢] - [¢] [¢]
(9 Time of occurrence of max. value of amount for one hour ] [e] - [e) o
Fault current (accuracy: +15%) o O - O O Information on and causes of faults after the previous reset or the latest fault
Cause of fault (*10) Cause of fault 1) e} _ o ) (Continuous monitoring)
Present value o - - [¢] [¢]
Po(v::’é:::)lor N!ax. value [¢] [¢] - o o
Time of occurrence of max. value o [ - - -
Frequency (+2.5%) Present value [e) — = Ie) 1)
Phase sequence - o - = ) O Except 250A frame
Tripping status of breaker (AL) - - = O o When the alarm switch for MDU transmission (option) is installed
Status of breaker ON/OFF status of breaker (AX) - - = ) O When the auxiliary switch for MDU transmission (option) is installed
Number of times of tripping of breaker - o = O o When the alarm switch for MDU transmission (option) is installed
Number of times of opening/closing of breaker - O = ) O When the auxiliary switch for MDU transmission (option) is installed
PAL, OVER, o _ _ _ ° The LC display, transmission and contact output of the PAL function of
IDM_AL, ILA_AL, IUB_AL 250A frame model are activated when the PAL module (option)
Breaker alarms The neutral wire open phase alarm is displayed only.
(*11) Neutral wire open phase alarm (NLA) o _ _ _ _ When the phase wire system is set to 1-phase 3-wire system, the function is turned on.
Rated operating overvoltage: 135VAC
Operating time: 1s
Time setting o - - ) O It is necessary to re-set at the initial setting and after power failure (no power failure
4 L . The default setting is 2min.
e ima i el (6 © © B © © The time limit cangbe set in one-minute increments in the range from 0 to 15min.
The default setting of the function is OFF.
Function: ON/OFF
IDM_AL (current demand alarm) o) O - O o) Pickup current: 50 to 100% (in 1% steps)
Demand time limit: Can be set to 1 to 10min (1min steps),
15, 20, 25 or 30min.
The default setting of the function is OFF.
Function: Can be set to ON or OFF.
IEASAL{(cUrisntiopen phasslalam) o © - o © Pickup current: Fixed to 10% (no setting)
Initial setting Operating time: 30s (no setting)
The default setting of the function is OFF.
Function: Can be set to ON or OFF.
IUB_AL (current unbalance alarm) o O - O O Pickup current: Fixed to 30% (no setting)
Operating time: 30s (no setting)
Phase switching setting o O - O O The default setting is “no phase switching.”
Alarm retention (self- i ic reset) setting o o = O o The default setting is “automatic reset.”
Phase wire system o O - O O The default setting is “3-phase 3-wire” for 3-pole breakers or “3-phase 4-wire” for 4-pole breakers.
Electric energy arbitrary setting ) o = O o
Reactive electric energy arbitrary setting O O - O O
Dy aEatEn o o _ _ _ The delau\? sening i§ “hf)rizonlal" for mounting on t?reaker ?"q m(‘)unling on panel or
“horizontal” for built-in display and separate mounting of built-in display unit.
Notes: *1 The term “each phase” for load current and harmonic current refers to the 1st, 2nd, 3rd or N-th phase. However, the N-th phase applies only to 4-pole breakers.

The term “between each two phases” for line voltage refers to “between 1 and 2,” “2 and 3,” “3 and 1,” “1 and N,” “2 and N” or “3 and N.” However, “between 1 and N,” “between 2 and N” and “between 3 and N” apply only to
4-pole breakers.
This unit measures data every 0.25s. Therefore, it may not measure the operating current even when a low-order circuit breaker operates.

*2 The term “each max. value” refers to the largest value during the period from the start of use (the previous reset) to the present.

*3 Each max. value cannot be individually cleared.

*4 In the nonvolatile memory, the integrated values of electric energy and reactive electric energy are stored at power failure and every 30minutes, the fault current and its cause are stored upon occurrence of the fault, each set
value is stored when it is set, and others are stored every 30minutes.

*5 Every time the electric energy is integrated into a pulse unit (the unit can be set to any of 1kWh, 10kWh, 100kWh, 1000kWh and 10000kWh), a pulse is output. The pulse can be counted with a PLC.)

*6 The demand time limit cannot be set individually. The setting is common.

*7 When the phase wire system is set, the average values of load current and line voltage are calculated as shown below.

Phase wire system
1-phase 2-wire system

Average present value of current

Average present value of current = current of the 3rd phase

Average present value of current = (current of the 1st phase + current of the
3rd phase)/2

3-phase 3-wire system Average present value of current = (current of the 1st phase + current of the

3-phase 4-wire system 2nd phase + current of the 3rd phase)/3

*8 Sum of 3rd to 19th harmonic components excluding fundamental wave components

*9 The reverse power is not measured.
*10 When overload or short circuit fault occurs and the current value exceeds the upper limit of the fault current measurement range (rated current 125 to 250A (adjustable): 4000A, rated current 50, 60, 75, 100 and 125A (fixed):
2000A), some 250A frame models may not display the cause of the fault or measure the fault current.
The display of cause of fault caused by instantaneous tripping and the measurement of the fault current are enabled when the AL for MDU transmission (option) is installed.
The display of alarm on the MDU is automatically reset when the alarm retention setting is “automatic reset.” When the alarm retention method is “self-holding,” the alarm is self-held. When the setting is “self-holding,” the
alarm is reset by performing the alarm reset operation (collective reset). “OVER” is automatically reset regardless of the setting.
Remarks: The LCD may have bright spots (spots that are constantly on) and dark spots (spots that do not light) by its nature. The LCD has many display elements, and it is impossible to completely eliminate the occurrence of bright

and dark spots. The occurrence of bright and dark spots is not a defect of this product.
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Average present value of voltage

Average present value of voltage = voltage between 2 and 3

Average present value of voltage = (voltage between 1 and 2 + voltage between 2
and 3)/2

Average present value of voltage = (voltage between 1 and 2 + voltage between 2
and 3 + voltage between 3 and 1)/3

1-phase 3-wire system
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Detailed
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®Specifications for Measuring Display Units (MDU)

Item

Specifications

Data update cycle

250ms (harmonic current: 2s)

Tolerances

Current, voltage: +1.0% (of rated input)

Electric power: +1.5% (of rated input)

Reactive energy: +2.5% (of rated input)

Harmonic current: +2.5% (of rated input)

Power factor +5.0%

Frequency +2.5%

Electric energy +2.0% (voltage range from 100V to 440V, range from 5 to 100% of current rating, power factor 1)
Reactive electric energy (voltage range from 100V to 440V, range from 10 to 100% of current rating, power factor 0)
Fault current £15% (*1)

Demand time limit setting range

0 to 15min (in 1min steps)

Voltage circuit

440V (3-phase 4-wire system is applicable only to 4-pole models.)

Measurement

Current circuit

Load current/harmonic current: 125A/250A/400A/630A/ 800A (Automatically discriminated. Determined according to the A frame of breaker. 125A when the rated current of 250A frame is 125A or less.)

rating input

Frequency

50Hz/60Hz (Automatic discrimination of frequency)

Power failure

(1) Wh (integrated value),
varh (integrated value)

Stored in the nonvolatile memory

compensation

(2) Max. value
(3) Setting data

* Wh and varh are stored at power failure and every 30min. The max. value is stored every 30min. The setting data is stored when the data is set.

Clock

No power failure compensation

Clock accuracy

Error: approx. 1min/month

Outside dimensions (unit: mm)

See “Features and outline.”

Control power

Common to 100 to 240VAC/DC, 50/60Hz (allowable voltage range: 85% to 110%), 12VA
* Rush current flows transiently when the control power supply is turned on. (Rush current max. value 2A, current carrying time 1ms (240VAC)

Function for switching the measurement phases from 1-3 to 3-1

Other functions Self-holding/automatic reset setting function
Function for counting the number of times of opening/closing of breaker body (*2), function for counting the number of times of tripping of breaker body (*3).
Notes: *1 The measurement of fault current caused by instantaneous tripping of the 250A frame breaker is enabled when the alarm switch for MDU transmission (option) is installed on the MDU breaker body.

*2 The function is enabled when the auxiliary switch for MDU transmission (option) is installed on the MDU breaker body.
*3 The function is enabled when the alarm switch for MDU transmission (option) is installed on the MDU breaker body.

Electric energy pulse output

CC-Link communication

Item

Specifications

ltem

Specifications

Output element

Solid state relay (SSR),
no-voltage a contact (Ca and Cb terminals: no polarity)

Communication speed

10M/5M/2.5M/625k/156kbps

Communication system

Broadcast polling system

Contact capacity

Common to 24VDC and 100 to 200VAC, 20mA

Synchronization system

Frame synchronization system

Qutput pulse unit 1, 10, 100, 1000 or 10000kWh/pulse (selectable) (*1) Coding system NRZI
Output pulse width 0.34 to 0.45s Transmission format Conforming to HDLC
Max. wiring length 100m Number of occupied stations | Remote device occupying one station

Notes: *1 The default setting is 1kWh/pulse.

MODBUS communication

ltem

Specifications

Communication system

RS-485/2-wire half-duplex

Communication

protocol

MODBUS-RTU communication
(binary data transfer)

Synchronization system

Asynchronous

Number of connected

Meet the following conditions.

Up to 42 units can be connected when only MDU breakers are used.

Condition 1 for number of connected units
[(1xa)+(@2xb)+(3xc)+(4xd)]=64

a: Number of units occupying 1 station, b: Number of units occupying 2 stations

Connection system

Multi-drop wiring

units c: Number of units occupying 3 stations, d: Number of units occupying 4 stations

Condition 2 for number of connected units

[(16 x A) + (54 x B) + (88 x C)] < 2304

A: number of units with 1 remote I/O station < 64, B: number of remote device stations < 42, C: number of local stations < 26
Station No. Set in the range from 1 to 64. (Set the station No. without fail.)

Transmission rate

2,400, 4,800, 9,600, 19,200, 38,400bps

CC-Link version

CC-Link Ver.1.10

Bit length 8bits

Stop bit 1bit or 2bits

Parity bit ODD, EVEN, NONE
Slave address 1to 127

Respons e time

Response is sent 1 sec or less after the
completion of receipt of query data.

Termination resistance

120Q 1/2W

Max. transmission distance

1,200m

Max. number of connected units

31units/system

Transmission line

SPEV(SB)-MPC-0.2x1P
(Mitsubishi Cable Industries, Ltd.) or its equivalent

Note:
mounting on panel.
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MODBUS communication is applicable to mounting on breaker and

Max. total cable length
and cable length
between stations

Remote /O || Remote /O || | ocal station | | Local station
Master station station or or
) or or
station remote device | | remote device | | intelligent intelligent
station station device station | | device station
\ [ [ [ [
o

Cable length between stations

Max. total cable length

Cable compatible with CC-Link Ver.1.10 (110-ohm termination resistance is used.)

156kbps | 625kbps | 2.5Mbps | 5Mbps | 10Mbps
0.2m or more

Communication speed

Cable length between stations

Max. total cable length 1200m | 9oom | 400m | 160m | 100m

Connecting cable

Cable compatible with CC-Link Ver.1.10 (shielded 3-core twisted pair cable)
* Cables made by different manufacturers can be used if the cables are compatible with Ver.1.10.

Note: For more information, refer to the website of CC-Link Partner Association (http://www.cc-Link.org/).
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@Cautions when Using Measuring Display Unit Breakers (common instructions)

Measuring accuracy
(1) Electric current measurement accuracy

The MDU electric current measurement accuracy is + 1.0% of In of the circuit breaker.
For example, the permissible difference of NF400-SEW with MDU is 4.0A (400A x 1.0%), so the permissible difference from

a current of OA to 400A would be = 4.0A.

If the measurement value is less than 1.0%, the display value is cut off to 0A. However, if the current is 0.4% or more of the

rated value, the electric power and electric energy are measured.

(2) When the current is cut off, the current is displayed as 0 A. However, if the current is 0.4% or more of the measurement rated

current, the electric energy is measured.

(3) The accuracy of power factor is the percentage to electrical angle of 90°. A power factor of 50% or less is displayed as a

reference value.

(4) The accuracy of electric energy is +2.0% of the true value in the case of WS-V Series Measuring Display Unit Breakers in
the range of measurement rated voltage (100V to 440V) x current (measurement rated current of 5 to 100%).

How to use Measuring Display Unit Breaker on single-phase 2-wire circuity

Connect the breaker as shown in the right figure.
The phase 1 on the load side is charged. Insulate it.

As measurement data, use the current of the phases 2 and 3 and the voltage between the

phases 2 and 3.

Although the current of the phase 1 and the voltage between the phases 1 and 2 and the
phases 3 and 1 are measured, ignore the measurements. The Measuring Display Unit is

designed for 3-phase 3-wire and single-phase and 3-wire circuits.

On W & WS Series Measuring Display Unit Breakers, the average values of load current and

line voltage are calculated from the values of the phases 1, 2 and 3 (between the phases).

Ignore these measurement values.

Also when the breaker is used on a single-phase 3-wire circuit, ignore these values.
When using any WS-V Series Measuring Display Unit Breaker, set the phase and wire type.

Phase sequence of Measuring Display Unit Breaker

The phase sequence of Measuring Display Unit Breaker can be set

by using the phase switching function as shown below.

When the breaker is installed vertically with the power supply side

upward (see the right figure), the phase sequence is set as stated

below.

No phase switching: 1, 2, 3 and N from the left (default)

With phase switching: 3, 2, 1, and N from the left

Set the phase sequence in accordance with the installation and

wiring methods.

Notes (1) The phase N is provided only on 4-pole circuit breakers.
(2) Note that the position of the phase N is unchanged

regardless of the phase switching setting.

Reverse connection of Measuring Display
Unit Breaker

The Measuring Display Unit Breakers cannot be connected with the
power supply and load sides set reversely.

Installation of Measuring Display Unit
Breaker in close contact

Connection on single-phase 2-wire circuit

1.2 3
r,j-”l‘ Line side

L0

/I_l Load side
ATTENTION: Live part -
Load

1 2 3 N
Line side Aarm aMarr

*Phase N is provided only on 4-pole breakers.
3 2 1 N

O] =0

(=] (=]

Loadside [ T JTTJL] OOt
No phase switching (default) With phase switching
Busbar 1 2 3
Load side Line side Line side Load side
0 10 1 o
0 Coj| 20 2 |3 o
O 3 [ {13 0
P »

Measurement phase

Phase switching setting: No phase switching Phase switching setting: With phase switching

Measurement phase

The Measuring Display Unit Breakers must not be installed in close contact.

(1) In the case of external mounting or panel mounting, install the breaker body securing a wiring space of 30mm or more on the
right side of the breaker to connect the connecting cables and fitting the connecting cable connectors.

(2) In the case of breaker mounting or breaker mounting unit separate installation, install the breaker body securing a wiring
space of 40mm or more on the right side of the breaker to connect the connecting cables.
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@®Cautions when using Measuring Display Unit Breaker (For Measuring Display Unit)

Transmission method

(1) One of No transmission, with pulse output, with CC-Link communication and with MODBUS communication should be
specified.

(2) When With transmission is selected, data which can be transmitted depends on the function of the Measuring Display Unit
Breaker body. The transmission options cannot be installed or changed later. Specify the options when issuing the initial
order.

(3) For the maximum number of connected units and transmission distance for each transmission type, see the following tables
for CC-Link communication and MODBUS communication.

2 Installation of Measuring Display Unit

(1) When the installation of Measuring Display Unit on panel has been specified, the breaker will come with the panel mounting
parts, mounting screws and 2m connecting cable (standard).
(The 0.5, 3, 5 or 10m connecting cable can be specified.)

(2) If the installation position of the Measuring Display Unit is changed from the panel to the body or vice versa, the Measuring
Display Unit and the breaker body must be returned to the manufacturer for modification.

=

easuring Display Unit Breaker with CC-Link communication and MODBUS communication

xternal mounting type)
In the case of CC-Link and MODBUS, front plate cutout is not possible.

—_
m

1

—
~

Change of display direction for breaker mounting

<WS-V Series Measuring Display Unit Breaker>

1) When installing the Measuring Display Unit on the breaker body installed in the horizontal direction, the direction of the
display can be changed according to the installation direction.

(2) The display direction is set on the display unit.
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Line side
© @ © © ©) ©)
I l\éla x.d P . .
eme Line Load Load Line
24[3.2] ] side @ @ side side @ side
EP
[kwh1 ]
il g B ©
I Max. | Max. P [A]
Demd Demd 2490
EP [kwh ] EP [kwh ]
@ @ @ 64243.2 64243.2
Load side
Default display direction Installation with line side on left Installation with line side on right
<View setting (vertical or horizontal)>

* Select VIEW on the LCD setting selection screen. (Screen [1])

* Press ENTER to switch to the view setting display screen.
(Screen [2])
Setting value switches through V-VIEW < H-VIEW1 < H-VIEW2
< V-VIEW....
Press ENTER to decide the setting.

* Select YES on the allow changes screen and press ENTER to
decide the setting. (Screen [3])

Horizontal display Vertical display 1 Vertical display 2

4§ sus
o UERY

—

[LCD setting selection screen]

[View setting display screen]

[Allow changes screen]

[SETTING |LcD  (IETYTaN
ot ENTER ENTER oxe ENTER
BRT R PV-VIEW » - _
S ) e | R ey PGS | oD g,
MENUS MENUS MENUS T
Screen [1] Select with Screen [2] View setting Screen [3] Select NO ©YES
UP/DOWN value with UP/DOWN
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Change with UP/DOWN
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High-Voltage Direct Current Molded Case Circuit Breakers

Frame (A) 50 [60[63] 100 [ 125 225 | 250 Frame (A) 125 225 [ 250
Model NF63-HDV NF125-HDV NF250-HDV Model NF125-HDVA NF250-HDVA
Rated current In (A) 15 20 125 150 175 Rated current In (A)
Rated ambient temperture 40°C | 30 40 50 ‘ 60 ‘ 63| 75 100 ‘ 125 200225 ‘ 250 Rated ambient temperture 40°C 125 125 150 175 200 225 250
Number of poles 2 3 3 3 Number of poles 4
Rated insulation voltage Ui (V) 600 690 690 690 Rated insulation voltage Ui (V) 1000
IEC 60947-2 400V| 10/5 - - - =
£ 5 |EN 609472 pe i IEENC e%%gg 22 DC | 1000V 10/5
£5 (leu/lcs) Boov| - |5/5 ‘ - - - 3 2 |(lcu/lcs)
Rated impulse withstand voltage Uimp (kV) 8 8 8 5
Current DC Rated impulse withstand voltage Uimp (kV) 8
Suitability for isolation Yes Current DC
Reverse connection Available *1 Suitability for isolation Yes
Operating temperature degree -10~+40°C *2 Reverse connection Available *1
Number of \ Without current 10000 10000 \ 8000 8000 Working ambient temperature -25~+40°C *2,*3
operating cycles | With current 1500 1500 | 1000 1000 Numberof | _Without current 8,000 )
Pollution degree 3 3 3 operating cycles \ With current 1,000 [
€ a | 50 | 75 75 105 Pollution degree 2 Ke]
= b 130 130 165 5 a 140 -
354 _E ©
Se c 68 68 68 g b 165 o
5 ca 90 90 92 Sg c 68 =
Mass of front type (kg) 0.5 \ 0.7 \ 0.75 0.8 1.5 5 ca 92 6
2 _ |Front (F) [ ) [ ) [ ) Mass of front type (kg) 2.0 (]
cs Rear (B) ) ) ° o § |Fronttype (F) [ ] Q
"% § (Round stud) | (Round stud) *3 | (Barstud) ‘34 B (Bar stud) *3 2 |Reartype (B) ®*4 (9)]
s § |Flush plate (FP) - - - - S |Plug-in type (PM) - o]
£ |Plug-in (PM) [ ] — — — 8, |Alarm switch (AL) (Normal/Micro load) @2 Q
2 o, |Alarm switch (AL) [ ] [ ] [ ] ‘?'g Auxiliary switch (AX) (Normal/Micro load) @2 (TS
‘3% Aucxiliary switch (AX) [ ] [ ] [ ] % ﬂ%) Shunt trip (SHT) @3 +
5 ﬁ Shunt trip (SHT) *5 [ ] [ ] [ ] § 8 |Undervoltage trip(UVT) @3 o)
ﬁ g |Undervoltage trip (UVT) *5 ] [ ] O © [Lead-wire terminal block(SLT) @2 (@]
S S [ With lead-wire terminal block (SLT) D ° D LC e @
c ° ° ° ” Handle_} lock HL ® 2
Handle lock o device -
device HL [ ] [ ] = HL-S ®2
2 HL-S ) ° [ 2 External F type @3
= F type ) ] ) 9 operating handle| V type @3
2 External V type [ ] [ J [ ] % Terminal cover (TC-L, TC-LL *6, TC-S, BTC) @ 2
§ operating handle| S type - - € |IEC35mm mounting rail adapter -
g C type - - - £ [BOX for MCCB -
£ |Terminal cover [ ] [ J [ ] W |Electrical operation device (NFM) -
g IEC35mm mounting rail adapter @(Option) @(Option) - Mechanical Interlock (MI) =
W [BOX for MCCB - - - CE marking Self-declaration
Electrical operation device (NFM) - - - CCC recognition - \ -*5
Mechanical Interlock (M) — — — Automatic tripping device Thermal-magnetic
CE marking Self-declaration \ - Trip button Equipped
CCC recognition [ ] ‘ - Page of Characteristics and dimensions 234 I 234 I 234
Automatic tripping device Thermal-magnetic Notes: *1 Although wiring method as right figure is described on MCCB, other witing
Trip button () method mentioned in below Wiring diagram chart is also available.
Page of Characteristics and dimensions 232 \ 232 \ 232 Wiring diagram chart
Notes: *1 Connection methods are available only shown in the following figure. e | R | oy | eSmmeze, P
-+ 4+ - - + + = rl;:;ll
ﬁ |0: |0: ﬁ o N 55?‘
Lﬂ:L]FJF OLET OLET L|JOFF OFF OFF OFF
-+ + - -+ + -
*2 To reduce a current value as follows when the ambient temperature is over 40°C.
The average value of the ambient temperature during 24hours shall not exceed 35°C. comeion
To use a wire having a heat resistance suitable for the temperature when using at high
temperature.
°C...90% or less
60°C...70% or less
70°C...65% or less
(To use less than 6 hours per day, when the ambient temperature is 70°C.Long time use at comecton
70°C causes life time reduction.)
*3 This product is shipped from the factory only in an assembled state, cannot be mounted by
users. ookt oI ol o
*4 Studs of power source side and a load side for NF125-HDV are provided only for — - — - —L —
horizontally connecting, and cannot be rotated by 90°. * Wires between terminals are prepared by a customer. ) o
*5 A shunt trip device (SHT) and an undervoltage trip device (UVT) is not available over 60°C * Wires should be selected according to the rated current. Otherwise, there is a risk to change
of the ambient temperature. the operating characteristics and unnecessary operation of MCCB.
» . A *2 (DTo reduce a current value as follows when the ambient temperature is over 40°C.
Remark:*1 The time constant of the circuit is 5ms or less. The average value of the ambient temperature during 24 hours shall not exceed 35°C.
To use a wire having a heat resistance suitable for the temperature when using at high
temperature.

50°C...90% or less

60°C...70% or less

70°C...65% or less
@Caution using at ambient temperature 70°C

*To use less than 6 hours per day at 70°C. Otherwise, it will cause life time reduction.

*There is a risk of tripping during switching operation or due to vibration and shock.

In such case, please make the breaker “Reset” after a while.

®Caution using at low ambient temperature

To use in an environment without frost and ice.
Shunt trip device (SHT), undervoltage trip device (UVT) and external operating handle (F type,
V type) should be used at standard operating condition. In case of external operating handle (F
type, V type), those can be used at up to 60°C with reducing a current values according to the
above *2(D.
*4 In case of rear type, rear terminal cover is included as standard and it must be used.
*6 Circuit breakers for NF250-HDVA have obtained CCC certificate. Please consult us for details.
*6 Itis only shipped with MCCB. Please specify “TC-LL” when ordering.

If the wire size 150mm? is used, please use cramp terminal CB150-S8 (with or wihout

insulation tape).

Remark:*1 Time constants of circuit are as follows:

&

Range of current Time constant
Rated current 2ms or less
Short circuit current 5ms or less
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High-Voltage Direct Current Molded Case Circuit Breakers
Frame (A) 400 800
Model NF400-HDW NF800-HDW
Rated current In (A)
Rated ambient temperture 40°C 250 300 350 400 500 600 630 700 800
Number of poles 3 4 4
Rated insulation voltage Ui (V) 800 1000 1000
=
2 |IEC 60947-2 1000V - 10/5 10/5
8 |EN 60947-2 DC
% 8 |GB/T14048.2
B2 |(leu/l
&5 (leu/ics) 750V 10110 10110 10/10
Rated impulse withstand voltage Uimp (kV) 8 8
Current
Suitability for isolation
Reverse connection (terminals unmarked)
Numberof | ___ Without current 5000 3000
operating cycles | With current 1000 500
Pollution degree 3 | 2 3
€ PN = a 140 | 185 I 280
] g b 257 275
Sg b c 109 *1 109 *1
S ca 161 *1 16141
c
S
g Front type (F) Busbar terminal Busbar terminal
5 [ ] [ ]
S Reartype (B) Bar stud 2 Bar stud *2
2, |Alarm switch (AL) @3 ® '3
?-g'g Auxiliary switch (AX) @3 ®°3
£ % & [Shunt trip (SHT) ®'3 ®'3
é 82 [Undervoltage trip (UVT) @4 @4
O ®  |With lead-wire terminal block (SLT) [ ] (]
H LC - -
5 Handle lock device HL [ ] [ ]
3 = HL-S - -
88 F type D D
© Q
© 2 | External operating handle Vtype L] L
c S type - _
2 Ctype - -
W [Terminal cover @ (TC-L, TTC,BTC *5) @ (TC-L, TTC,BTC *5)
CE marking Self-declaration
CCC recognition Acquisition
Automatic tripping device Thermal-magnetic
Trip button Equipped
Page of Characteristics and dimensions 236 236
Notes: *1. Dimensions are different from NF400-SW/SEW/HEW or Wiring diagrams
NF800-SEW/HEW. For 3 pole
+2. Order with the breaker. ) O [oewm—
3. Available to install at customer site. Roverse otoction + Grounded system Grounded system Other non-groundod system
*4. Only Reset type is available. (Non-reset type is not available.) connecton | Disconnection) (Protecton) (Protection + Disconnecton) (Protection + Disconnection)
*5. BTCs for NF400-HDW or NF800-HDW are exclusive.
Remark:*1. Right diagrams as wiring method are shown on breaker, Normal
others shown in “Wiring diagrams” are also available. connection
*2. Time constants of circuit are as follows:
Range of current Time constant 4 pole
Rated current 2ms or less
Short circuit current 5ms or less credon
e | <750 <750
For 4 pole
Nommal | Non-grounded system
conmocton i&’ﬁ:i&‘: raciony (Protocion Distomocior) (Proecton’s Dscomecton)
Normal
connection
Roverso
connecton
Normal
connection
Reverse
connection
Appiicablo
votage (V)

48



Detailed

2 Specifications Miniature Circuit Breakers

mcB

Model

BH-D10

Image

2 (1+N)"

Number of poles [P] 1 [ 2 [ 3 [46N"]204N)" 1 2 3 JaEN)"
Instantaneous tripping Type B, C,D? Type B, C? Type B, C, D2 Type C2
Rated insulation voltage Ui[V] 440 440 230
05,1,16,2,
Rated current In [A] 0.5,1,1.6,2,3,4,6,10, 13, 3,4,6,10, 0.5,1,1.6,2, 3, 4,6,10, 13, 6 10. 16. 20
at ambient temperature 30°C 16, 20, 25, 32, 40, 50, 63 ;513(?‘2240 16, 20, 25, 32, 40, 50, 63 ’ ’ !
?ﬁgﬁ‘_’ IEC6089-1 230V - 6 10 - 4.5
circuit. GB/T10963.1| AC | 230/400V - - 10 - -
fiepety. | fon a00v | - 6 - - 10 -
Number of Without current 8,000 10,000 20,000
operating cycles \with current 8,000 10,000 20,000
Dimensions ca a 18 | 36 | 54 | 72 | 36 18 36 54 72 18
[mm a C
F b 87 87 88
@ b ‘ﬁj c 44 44 44
ca 70 70 70
Type of overcurrent release Thermal-magnetic Thermal-magnetic Thermal-magnetic
Mounting IEC35mm rail IEC35mm rail IEC35mm rail
Applicable wire size 1 to 25mm? 1 to 25mm? 1 to 10mm?
Mass [kg] 015 | 03 [ 045 | 055 | 025 | 0.15 03 0.45 055 0.12
Alarm switch (AL) [ ] [ ] -
Accessories |Auxiliary switch (AX) [ J o -
(optional) | Shunt trip (SHT) ) ) -
Handle lock device (HL) [} [ J -
Terminal connection Solderless Solderless Solderless
Based on standard IEC 60898-1 IEC 60898-1 IEC 60898-1
CE marking EN 60898-1 : Self-declaration EN 60898-1 : Self-declaration EN 60898-1 : Self-declaration
CcCcC GB/T 10963.1 GB/T 10963.1 GB/T 10963.1
Marine use approval CCS™ DNV-GL CCS™, DNV-GL -

Notes: *1 N pole is a switched neutral p

ole (without overcurrent release device).

*2 Type B: (3In<,<51n), Type C: (5In <, =10 In), Type D: (10 In <, 20 In)

*3 Except for 4 poles breaker.

For DC

Model

BH-D10

Image

Number of poles [P] 1 2
Instantaneous tripping Type B, C**
Rated insulation voltage Ui[V] 250

Rated current In [A]
at ambient temperature 30°C

0.5,1,1.6,2,3,4,6,10, 13,
16, 20, 25, 32, 40, 50, 63

Rated DC | 125V 10 -
short- IEC60898-2 250V _ 10
circuit GB/T10963.2
capacity |(lcn) AC  |230/400V 6 -
[kA] 400V - 6
Number of Without current 8,000
operating cycles With current 4,000
I[?]inr:]c]ensions a C% ‘ a 18 36
a— b 87
El b C[j c 44
ca 70
Type of overcurrent release Thermal-magnetic
Mounting IEC35mm rail
Applicable wire size 1 to 25mm?
Mass [kg] 0.15 0.3
Alarm switch (AL) [ J
Accessories |Auxiliary switch (AX) [ J
(optional)  |Shunt trip (SHT) )
Handle lock device (HL) [
Terminal connection Solderless
Based on standard IEC 60898-2
CE marking EN 60898-2 : Self-declaration
CcC GB/T 10963.2

Notes: *4 Type B: (4 In <, =7 In), Type C: (7 In <, =< 15 In) for DC
Type B: (3In<,<51n), Type C: (5 In <, <10 In) for AC
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RCBO

Model

Model

BV-DN

Image

Image

Number of poles [P]

Number of poles [P]

2(1+N)"

Rated current [A]

Rated current [A]

at ambient temperature 30°C 25, 40, 63 at ambient temperature 30°C 6,10, 16, 20, 25, 32, 40
Rated voltage [VAC] 230 230/400 Rated voltage [VAC] 230
Rated current sensitivity 1An [mA] 30, 300 Rated current sensitivity 1An [mA] 30, 100, 300
Max. operating time at 5IAn [s] 0.04 Max. operating time at 51An [s] 0.04
Pulsating current sensitivity Type AC Pulsating current sensitivity Type AC
Rated conditional short-circuit current [kA] 6 Breaking capacity [kA] sym. (IEC 61009) 4.5
Eri‘rgf]}nSionS a ca a 36 72 Tr.ipping. characteristics Type C

b 85 Dimensions ca a 36

F [mm] a [
@ b CE\j c 44 F b 88

ca 70 @ b ﬂ c 44
Mass [kg] 0.2 0.35 ca 70
Rated making and breaking capacity Im [A] 500(In 25,40A), 630(In63A) Mass [kg] 0.19
Rated conditional short-circuit current Inc [kA] 6 Rated residual making and breaking capacity 1Am [A] 500
Rated residual making and breaking capacity |Am [A] 500(In 25,40A), 630(In63A) Automatic tripping device Thermal, magnetic
Rated conditional residual short-circuit current 1Ac [kA] 6 Without current 20,000
Number of Without current 8,000 y;é?gﬁ':gogydes With current 20'0105? égoiiloég%?OA)
operating cycles |yith current 8,000 10,000 (In 32,40A)
Type of overcurrent release - Type of overcurrent release Thermal-magnetic
Mounting IEC35mm rail Mounting IEC35mm rail
Applicable wire size 1 to 25mm? Applicable wire size 1 to 16mm?
Terminal connection Solderless Terminal connection Solderless
Based on standard IEC 61008-2-2 Based on standard IEC 61009-2-2

CE marking

EN 61008-2-2 : Self-declaration

CE marking

EN 61009-2-2 : Self-declaration

CCC

GB/T 16916.22

CCC

GB/T 16917.22

Notes: *1 N pole is a switched neutral pole (without overcurrent release device).

*2 TypeC: (5In<,=101n)

*3 For use to three phase 4-wire type. When wiring to three phase 4-wire, connect the neutral line to the neutral pole. Not available for use to three phase 3-wire type.

Isolating switch

Model

KB-D

Image

Number of poles [P] 1 \ 2 3 4(3+N)
Utilization category AC-22A
e':}ta;?r?b(i::r:{etghw[{;\t]arature 30°C 32, 63, 80
Rated voltage [VAC] 230 ‘ 400
Short time withstand current [A] 20 X In, 1s
Short-circuit making capacity [A] 20 X In
gm?nsions a ca a 18 36 54 72
F b %
@ b E c 44
ca 70
Mass [kg] 0.09 0.18 0.27 0.36
Number of Without current 20,000
operating cycles |yyith current 3,000
Mounting IEC35mm rail
Applicable wire size 1 to 25mm?
Terminal connection Solderless
Based on standard IEC 60947-3
CE marking EN 60947-3 : Self-declaration
CCC GB/T 14048.3

Marine use approval

CCS™, DNV-GL

Notes: *4 Except for 4 poles breaker.
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Accessories for Miniature Circuit Breakers
B Functions of Accessories

Internal accessory

Function

AL Alarm switch Electrically indicates the trip status of the circuit breaker.

AX Auxiliary switch Electrically indicates the On/Off status of the circuit breaker.

Electrically trips the circuit breaker from a remote location.

SHT Shunt trip Permissible working voltages are 70 to 110% of the AC rated voltage or 70 to 125% of the DC rated voltage.

N

HL Handle lock device Device for locking the circuit breaker in the OFF position.

()]
. . . c
BEquipping of Accessories s
=
Model BH-D6 BH-D10 BH-DN, BV-DN, KB-D, BV-D S
Accessory ) ) ) =
AL 3
[N
AX ¢) o) w
- e}
SHT o o Q@
8
HL (@] o [}
A d =
O: Accessory equippe ~
—: Accessory not equipped
M Specifications
AL AX AL+AX AX+AX
Type
AL-05DLS AX-05DLS ALAX-05DLS AX2-05DLS
Configuration 1C 1C 2C 2C
Contact
Contact capacity 400VAC, 2A 230VAC, 5A 120VDC, 0.4A 48VDC, 1.5A 24VDC, 4A
Line - - AX AX
Function
Load AL AX AL AX
Connection Screw terminal
Compliance standard IEC 60947-5-1
SHT
Type
SHTA400-05DLS SHTD048-05DLS SHTD110-05DLS
Cut-off switch Equipped
Voltage 110-400VAC 24-48VDC 100-110VDC
1OVAC  60VA 24VDC 75VA 100VDC 500VA

Input power requirement

230VAC 250VA
400VAC 750VA

48VDC 300VA

110VDC 500VA

Operating time [ms] <20

Solderless terminal
IEC 60947-2

* Secure a sufficient input power supply so that the voltage will not drop below the permissible lower working voltage (70% of the lowest rated voltage).
* The operating time denotes the time from when the rated voltage is applied to SHT until the time the main contact of the breaker starts to open.

Connection

Compliance standard

Reference

HL diagram Padlock
B

Type Please use on the left pole for 2 pole breaker, on the
HLF-05BHD center pole for 3 pole breaker, on the second pole or third

? pole from the left for 4 pole breaker. (OFF lock only)
This device can be also used as a lock cover that can
A prohibit operation to ON position readily without any lock.

One lot contains 10 pieces.
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BCombinations of Accessories

[7] Detailed Specifications

AL °

AX o

[o]

2AX o

o]

ALAX °

A -
ccessc?ry N SHT

connection combinations

AX+SHT ollo

AL+SHT ool

o] [o]

2AX+SHT ol lo

[o] [o]

ALAX+SHT o lo

@ Breaker Q AL Q AX AL+AX AX+AX

B Outline Drawing

AL-05DLS AX-05DLS ALAX-05DLS SHTA400-05DLS
AX2-05DLS SHTDO048-05DLS
SHTD110-05DLS

Type
ALAX-05DLS

o
M3.5 screw
= o

LgJ 17 44

70max 70max

MS screw

B Connection of Line and Load Side
AL-05DLS AX-05DLS ALAX-05DLS AX2-05DLS

Line Line Line Line

95 ALc

= a_ \96ALb

98ALa

11 AXc

=5 ax [\12AXb

14 AXa

Minstallation of Accessories (AX, AL, SHT)
(1) Installation (2) Removal
®
i
L2
®

@Click
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Frame (A) 30
Model CP30-BA CP-S
Image

Number of poles 1 2 3 1 2 3 1 \ 2 3
Rated insulation voltage Ui (V) 250 250 250
Rated impulse withstand voltage Uimp (kV) 25 25 25
Rated current (A) 0.10.250.30512357 10152030 0.050.10.250.30.50.75122.53577.5101520 25 30 0.102503051235
Rated AC (V) 250 250 - 250
UL 1077 |voltage (V) |DC (V) 65 \ 125 \ - 65 - 65 125 -
CSA C22.2
No.235 (*11) AC 2.5kA at 250V 1.5kA at 250V - 25 10 10
DC 2.5kA at 65V ‘ 2.5kA at 125V ‘ - 1kA at 65V - 10kA at 65V | 10kA at 125V -
“é Rated insulation voltage Ui (V) 250 250 250
5 —|IEC 60934 1.5kA at 230V 2.5kA at 230V
£ S |EN 60934 AC 250 2.5kA at 120V 10KA at 120V 10KA at 230V
Bz 0om DC 2.5kA at 60V | 2.5kA at 120V - kA ateov | JKABLI20V [ qin si60v | 10kA at65V | 10KA at 120V -
35 : ’ (1kA at 60V) (*7)
= Q
= 8 Rated insulation voltage Ui (V) 250 - 250
EN 60947-2
IEC 60947-2 AC 2.5/2.5kA at 230V - 250288 at 250 10/10kA at 230V
(lew/ics) a
DC 2.5/2.5kA at 60V ‘ 2.5/2.5kA at 120V - - 10/10kA at 60V | 10/10kA at 120V -
AC-DC common use AC/DC compatible —(*1) - (*8) AC/DC compatible —(*1)
Reverse connection Available - Available
AC250V 50/60Hz 1500A 0.02s
Rated short time current _ AC125V 50/60Hz 2500A 0.02s _
(for switch only type) DC65V 1000A 0.02s
DC125V 1000A 0.02s
Rated ambient temperature (°C) 40 (T40) 25 (T25) 40(T40)
Operating characteristics Instantaneous type (l); Medium type (M), (MD); | Instantaneous type (l); Medium type (M), (MD); |Instantaneous type(l); Medium type(M), (MD);
P 9 Slow type (S), (SD); Fast type (F) (*2) Slow type (S), (SD); Fast type (F) (FD) Slow type(S)

Mode of tripping

Instantaneous type (l): magnetic only [MO]

Instantaneous type (I): magnetic only [MO]

Instantaneous type(l): magnetic only(MO)

Medium type (M), (MD)
Slow type (S), (SD)
Fast type (F)

: hydraulic-magnetic [HM]

Medium type (M), (MD)
Slow type (S), (SD)
Fast type (F), (FD)

: hydraulic-magnetic [HM]

Medium type(M),(MD)

Slow typs(S) :hydraulic-magnetic(HM)

Method of operation

S-type (IEC 60934)

S-type(IEC 60934)

Trip-free behaviour Trip-free (IEC 60934) Trip-free(IEC 60934)

Mass (kg) 008 [ ot [ o023 006 | o012 [ o018 80 160 [ 230
Retractable small terminal cover (TC-S) | @Standard IP20 (front, terminal covers closed) [Certified of TUV] (*14) - @Standard [P20(front, terminal covers closed) [Certified of TUV]
Inertial delay (ID) @ (Medium, Slow type: AC only) @ (Medium, Slow, Fast type: AC only) @®(Medium, slow type: AC only)
Alarm switch (AL) ® (1c) (*13) ® (1¢c) (*7) ®(1c)

&8 |Auxiliary switch (AX) ® (1c) (*13) ® (1c) ®(1c)
-g Shunt trip (SHT) @ (for relay type) (*3) @ (for parallel and relay type: AC only) ®(for relay type) (*3)
§ Large terminal cover (TC-L) ® (*6), (*14) - ®(*6)
< |Flushpanel mounting brackets (FP) ® (*14) - ®(*6)
Back facing wiring termnal (BT) ® (*4), (*6), (*14) - ®(*6)
Lock cover (LC) - [ ] ‘ = -
Accessory terminal cover (TC) ® (*6), (*14) - ®(*6)
= SOA Screw ermnaitis o e A g S e s
@ Spring clamp terminal(SQ) (*12)
é Alarm switch / Auxiliary switch Springsglfr\"rlvptet;r?r:wr;ﬁlalh(nssds) *13) Male tub terminal 2.8mm (#110) Screw terminal M3.5

Main body mounting method

Srface, IEC rail mounting
Flush panel mounting (option)

Panel mounting

Surface, IEC rail mounting
Flush panel mounting(option)

International standard

UL(cURus), CCC (*5), (*15)

UL(UR) (9), (*10) | -

UL(cURus) (*5)

CE Marking

EN 60934 : TUV approval (*15)
EN 60947-2 : Self-declaration (*5)

EN 60934 : TUV approval(*10)
Operating characteris is Medium type (M) only.
The rated current, 0.3A, 2A, 3A and 7A are not
applied.

EN 60934: TUVapproval
EN 60947-2: Self-declaration(*5)

Notes: ™1

The 3-pole products are for AC use only.

*2 Contact us for operating characteristics other than those mentioned above.

specify if it will be used with 30A, or 20A or less.

In poles equipped with a shunt tripping mechanism, the overcurrent tripping element is not operative (switched shunt tripping).
For back-face wiring terminals,
UL(cURus), CCC, and CE Marking are displayed on standard products.

N

[8] Detailed Specifications

It is recognition of UL(cURus), CCC, and TUV.

In case of DC use, only DC65V is available.

Specify if for DC use when ordering.

Specify when ordering. (In case of CP-S UL, type name is CP-SU.)

Connection is male tub terminal only.

CP30-BA only.

A spring clamp terminal is only available for current 0.1 to 20A.

In case of spring clamp terminal for AX and AL, specify if it will be used with the normal open contact or the normal close contact.
In case of spring clamp terminal, it is not available.

In case of spring clamp terminal rated 20A, it is not available.

*13
*14
*15
Remarks: 1. Products for non-standard conditions are special order. (Low temperature, 1st and 2nd-degree moisture fungal treatment,
corrosion-resistant)
2. Although a buzzing sound may occur when an instantaneous type becomes 80% or more of the rated current for AC use,
performance is not effected. Please take this point into consideration when selecting units for use in quiet environments.
3. Please use in environments free of high temperatures, humidity, dust, corrosive gas, vibration, and impact.
Also, do not use it in a circuit with inrush current or harmonics. Problems may result.
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Minternal circuits and examples of application

. Operating characteristics
Internal circuit A\:ﬁ(l)lgglle I type| Fast type |Medium type| Slow type | shunt
| F |FD| M |MD| S | SD| tip
Serial type CP30-BA
crao-HUt| @ e -1 o 0 o -
«[ \_m—\—l CP-S [ ] e 6 0 0 0 o -
Serial type with auxiliary switch | CP30-BA
\_m-\_l cPao-HUt| @ ¢ -|® 0 0 o -
l l_% ] cP-s ° oo |00 00| -
Serial type with alarm switch | CP30-BA
U\_l CP30-HU'! b o - o0 o o -
1 l_% ] CcP-s ° o o o 0|00 -
Relay type shunt trip CP30-BA °
with SHT, -HU'1 - - - - - - -
( ) sHT  |CPeO-HU
\l’< CcP-s . S A I I I I
Parallel type shunt trip
(with SHT)
Relay type current trip
1—><\1 l_rm_l CP-s ° e o 0|0 00| -
Parallel type current trip
l_x\_rm_l CP-S ° o o 0o 0 0 0| -
Switch type
l_;l cP-s - S S R I R .

®Ratings of alarm switches (AL) and auxiliary switches (AX)
(1) For CP30-BA

AC DC
Classification Voltage Current (A) Voltage Current (A)
(V)  [Resistive load | Inductive load | (V) |Resistive load | Inductive load

Ratings of For Max (250) (1) (0.5) 50 1 0.5
items other | general “ | 125 3 1 30 2 1
than those | load Min. 0.1A/15VAC 0.1A/15VDC
shadedin [Forminute| Max. | 125 | 0.5 - 30 [ 05 -
Table 1 load Min. ‘ 1mA/24‘VDC, 2mA/12VDC, ‘SmA/GVDC ‘

. For (250) (1) (0.5 (50) (1) (0.5)
gﬁ}g‘ngz general | M [T125 T3 | () 30 | 0,05 | ()
shaded in load Min. 0.1A/15VAC 0.1A/15VDC
Table 1 | Forminute| Max. [ 125 [ (0.5), 0.1 | - 30 [(0.5),0.1] -

load Min. 1mA/24VDC, 2mA/12VDC, 5mA/6VDC

Remarks: 1. The switches having the ratings in parentheses are manufactured at the
customer’s request. (Specify the voltage). Such switches do not conform to UL
(cURus), CCC or CE Marking requirements.

(2) For CP-S
AC DC
Current (A) Current (A)
Voltage (V) I Resistive load] Inductive foad| " "29° ) [Resistive load] Inductive load

250 3 2 250 0.2 0.2
125 5 3 125 0.4 0.4

— — - 30 4 3

- Z _ 14 5 4

Remarks: 1. When using these switches to a circuit with a minute load (125VAC, 0.1A or
30VDC, 0.1A or less), designate the application as minute load.

®Ratings of shunt trip (SHT) coils
(1) For CP30-BA

Ratings
Rated operating voltage (V) Time rating
100-200 [Compatible with 100 to 200VAC and 100VDC 10 |
24-48 \ Compatible with 24 to 48VDC sec orless
Coil r 1ce, resistance and impedance (at25°C)
Voltage (V) Impedance for AC (Q2) DC resistance for DC (Q)
24-48 —
100-200 2400 2100

*1. CP30-HU is not available for fast type(F) and slow speed type(SD).

Binternal accessories

| Auxiliary switch (AX) |

Operates in conjunction with the main circuit operating
mechanism to electrically retrieve the ON/OFF status of protector.

| Alarm switch (AL) |

Operates in conjunction with the main circuit operating
mechanism to electrically retrieve the tripping status of

protector.

Remarks (1) When the handle of CP30-BA is constrained in the ON status, it
does not issue the alarm signal even if it is tripped.
(2) The alarm switch will be reset when the body is reset or turned on.

Remarks: 1. The allowable range is 70 to 110% of the rated voltage for AC and 75 to 120%
of the rated voltage for DC.
2. The time rating is 10 seconds or less. Configure the circuit on which voltage
will not be applied for more than 10 seconds.

(2) For CP-S

Rated operating voltage (V) Time rating
100 Compatible with 100 to 120VAC (50/60Hz)
200 Compatible with 200 to 240VAC (50/60Hz) 10 sec or less
24, 48, 100 24DC, 48DC, 100DC
Coil r 1ce, resistance and impedance (at25°C)
Voltage (V) Impedance for AC (Q2) DC resistance for DC (Q)
24 - 110
48 - 110
100 1100 400
200 1100 -

Remarks: 1. The allowable range is 70 to 110% of the rated voltage for AC and 75 to 120%
of the rated voltage for DC.
2. The time rating is 10 seconds or less. Configure the circuit on which voltage
will not be applied for more than 10 seconds.

@®Operation of auxiliary switch and alarm switch

‘ Shunt trip (SHT) ‘ Switch status
A parallel relay type protector, which can break the circuit Protector status CP30-BA, GP30-HU, CP-5
instantaneously when receiving an external signal ax Off or trip
~ AXa (open) / ALa (closed)
[ Inertial delay device | Off or ON AX {open) /A1 b (closed)
The inertial delay device is designed to avoid unnecessary A
operation caused by inrush current of transformer or lamp oN
load. The device can withstand unrepeated one pulse of crest AX x
value 20 times higher than the rated current (pulse time = 8 I: ‘ hxa %g:ggzg;jﬁtﬁ fopen)
ms). It can be added to circuits having high, medium and low Trip AXc /ALc
speed operating characteristics. (It cannot be added to ALl =2 I
instantaneous or DC types.)
Table 1 List of numbers of internal accessories which can be fitted @®AL OAX OALorAX MSHT
Tvoe name AX AX More than one AL AL+AX SHT AL+SHT or AX+SHT __ [AL+AX+SHT
e 1P[2P | 3P 1P| 2P | 3P [ 3P [iP[ 2P | 3P [iP] 2P 3P 1P[ 2P | 3P [1P] 2P 3P 3P
CP30-BA - _
Sraoro |9l [ o] - eldl] [eloelolo]|e]| |e]| | [e] - [cle][ [cle]ccle]|m]im| ]m| | | |wic]n] [c]miclo]micle)
ors |oflc] Jiof [ ] - Joloole] Jlelolo]jefje] Jie] | | - |e[o]le] [o]|elolo]jm][ jm[ [ m - |clic] ] - jeiojm
Remark: 1. All accessories should be fitted on the internal accessory terminal block.
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2 Detailed Specifications 8]
Circuit Protectors

Binstallation and connection

Installation method With screws On IEC rails With embedded fittings On panel

(o K + BN

288 b |

1 |
o
Appearance W F [ b

5 fi i

,.ri " ; L

e fes Circuit protectors with AL, AX and/or SHT

cannot be installed by this method.

CP30-BA [ ° o' - : !
CP30-HU [ ] [ ] [ ] -
CP-S - - - [ ]

*1. In case of spring clamp terminal, it is not available.

»

c

Minstallation posture 2
The operating characteristics of electromagnetic 100% _8
(instantaneous) type circuit protectors are not 115% ON N\ 95% =
affected by the installation posture. However, D} Rference for change T 3
when installing a fluid electromagnetic (high, - oN (%
medium or low speed) type circuit protector, pay 120% £ 0 90% 5
attention to the installation angle because the "o (0]
operating current value is changed under the oN T
influence of the gravity applied to the iron core in ., o) o 5% ©
the oil dash pot. =L Q
Generally, it is recommended to use the circuit '> No change in this direction )

protectors in the vertical direction.

BElectric wires which can be connected and applicable screw terminals
CP30-BA, CP30-HU

Classification Shape of terminal Electric wire size used (mm?) Applicable screw terminals Tightening torque (N * m)
Threaded terminal 0.25-1.65 R1.25-4 R1.25-5
(standard 20Aorless M4 M4 114
specification) 1.04-2.63 R2-4 R2-5
Body
2.63-6.64 R5.5-4 R5.5-5
Cross recessed 30A M5 M5 1.8-2.2
or slotted 6.64-10.52 *8-5NS (made by JST)
Alarm and auxiliary | Vire retaining 0.25-1.65 R1.25-3.5
switch terminals screw (square Cross recessed M3.5 0709

washer) or slotted 1.04-2.63 R2-3.5

*Use the screw terminal 8-5NS made by JST.
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Detailed
2 Specifications [9] ! Low Voltage Air Circuit Breakers

Low Voltage Air Circuit Breakers (AE-SW Series)

Frame (A) 630 1000 I 1250 I 1600 2000 2000 2500 I 3200 4000
Model AE630-SW | AE1000-SW | AE1250-SW | AE1600-SW | AE2000-SWA | AE2000-SW | AE2500-SW | AES3200-SW | AE4000-SWA
Low Voltage Air Circuit Breakers
i
ori
SUpEAE
(630AF-~6300AF
Image
AE1600-SW (Drawout type) @See the catalog of Low Voltage Air Circuit
— Breakers, Y-0622, for the details.
Rated current (CT rating) In (A) 630 (*1) 1000 1250 1600 2000 2000 (*1) 2500 3200 4000

, , 315346.5-378-4035 | 500-550-600- | 625:667.5-750- | 800-880-060- | 7000-1100-1200- | 1000-1100-1200- | 1250-1375- 1500 | 1600-1760-1920-| 2000-2200-2400-
Rated current setting Ir (A) (adjustable) |1 47 ¢ 604.5355.| 650-700-750- | 812.5-875-937.5- | 1040-1120-1200- | 1300-1400-1500- | 1300-1400-1500- | 1625-1750-1875- | 2080-2240-2400- | 2600-2800-3000-

(Ratecié‘;??;zrx;g?gg Té‘ig) 40°0) 5675985630 | 800-850-900- | 1000-1062.5- | 1280-1360-1440- | 1600-1700-1800- | 1600-1700-1800- | 2000-2125-2250- | 2560-2720-2880- | 3200-3400-3600-
(*1) 950-1000 1125-1187.5-1250 1520-1600 1900-2000 1900-2000 (*1) 2375-2500 3040-3200 3800-4000
Number of poles 3,4(*2)
Rated insulation voltage V 1000
Current carrying capacity of neutral pole A 630 [ 1000 [ 1250 [ 1600 [ 2000 2000 [ 2500 [ 3200 [ 4000
£ Z|IEC 60047-2, EN 60g47-2 | B9OVAC 65 75
£3 £ |JIS C 8201-2-1 Ann.1 Ann.2| 600VAC 65 75
2 & 2 |NKLR DNVAGL,BY, ASS, DNV, CCS [p40-500AG 65 55
E g Ics = % lcu 100%
Rated short-ime wihstand curen (kA symmetrical RUS) [ 1 second 65 I 75
Suitability for isolation Yes
Reverse connection Available
Number of operating cycles }wm aurent 25000 [ 20000
(ig';’gcx‘}',’f’é')‘ 5000 1500 1500 1000 500
Utilization category B
Pollution degree 3
EMC environment condition (environment A or B) A
Fixed |3-pole product 410x340x290 410x475%x290
Outline dimension (mm) type | 4-pole product 410x425%290 410x605%x290
Height (H) x width (W) x depth (D) | Drawout | 3-pole product 430x300%375 430x435x375 430x439x375
type |4-pole product 430x385x375 430x565x375 430x569x375
Fixed |3-pole product 35 35 35 44 51 52 54 73
type | 4-pole product 42 42 43 54 64 64 67 92
Weight (kg) Drawout | 3-pole product 56 56 56 62 81 81 85 101
(Without Accessory) type |4-pole product 70 70 70 75 101 101 106 127
Cradle |3-pole product 24 27 33 34 46
only |4-pole product 28 32 40 42 58
CE Marking Self-declaration
CCC recognition (5:Certified) S
Marine approval (sr:Certified) v (NK, LR, DNV-GL, BV, ABS, CCS)
Automatic tripping device Electronic (effective value detection)

@®When the MCR is provided, the breaking capacity may be changed. See the catalog of Low Voltage Air Circuit Breakers, Y-0622.
@See the catalog of Low-voltage Air Circuit Breakers, Y-0622 , for the details of the accessories.
Notes: *1 AE630-SW and AE2000-SW having low rating types are available. See the catalog of Low Voltage Air Circuit Breakers, Y-0622, for the details.
*2 The 4-pole products do not have obtained the marine approval.
*3 4 (HN) means the neutral poles current capacity is 50% of the rated current, for 4poles.
4 (FN) means the neutral poles current capacity is 100% of the rated current, for 4poles.
*4 () shows the value for 4P FN type.
*5 Marine approval value is 138kA.
*6 85kA for 690VAC and 600VAC.

M Features

@ Higher reliability by High operating durability (Mechanical) @ Various connections

@ Increase of rated short-time withstand current Various connections for panel structures
Combination of the Electronic trip relay (ETR) with MCR (*1) enables are available. (See the following figure.)
increase of the choice coordination range.

@ Applicability to increase and decrease of load and improvement of Connections
prOteCtion coordination ~Corectons| Vertical terminal |Front terminal
The electronic tripping system enables detailed setting of tripping characteristics. | oot e agler | adapter

The system uses RMS detection resistant to distorted waves.
@ More improved Electronic trip relay (ETR) and transmission functions Fied % % B %
To flexibly meet various requirements, functions suitable for purposes can be s
selected effectively. In addition, improved measuring functions are provided,
so that the circuit breakers are applicable to CC-Link, PROFIBUS-DP and

Drawout — ] ] ]
MODBUS transmission and helpful in establishing various electrical circuit o | IF g g g

i [F

(Standard) | FIX-VT (FIX-VTA) | (FIX-FTA)

measurement monitoring systems and energy-saving systems in combination (Standard) | (DRVT) | (OR-FT) | (DRVTA) | (DR-FTA)
. . . . N : *1 For AE2000-SWA, AE4000-SWA, AE4000-SW, AE5000-SW and
with measuring display unit breakers. oIS T AE6300-W modsi, veral terminal ony s avaiai. |

Notes: *1 MCR is an abbreviation for marking current release. It has INST characteristic
only when the circuit breaker in the OFF state turns ON (closes). The circuit
breaker will lose the INST characteristic after closing, and it will have LTD and
STD characteristics.
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2 Detailed Specifications [9]
Low Voltage Air Circuit Breakers

Low Voltage Air Circuit Breakers (AE-SW Series)

Frame (A) 4000 5000 I 6300
Model AE4000-SW AE5000-SW | AE6300-SW
Image

(Reference)

AEB300-SW
(Drawout type)

®See the catalog of Low Voltage Air Circuit
Breakers, Y-0622, for the details.

Rated current (CT rating) In (A)

4000

5000

6300

Rated current setting Ir (A) (adjustable)

2000-2200-2400-2600-2800-3000-3200-3400-

2500-2750-3000-3250-3500-3750-4000-4250-

3150-3465-3780-4095-4410-4725-5040-5355-5670-

(Rated(,_f’(;??ri;’:}r:: e rfé‘i{; 40°0) 3600-3800-4000 4500-4750-5000 5985-6300
Number of poles 3,4 (HN, FN) (*3)
Rated insulation voltage V 1000
Curr(sﬂt carrying capacity of neutral pole A 2000 (4000) (*4) 2500 (5000) (*4) 3150 (6300) (*4)
£ Z|IEC 60047-2, EN 60g47-2 | B9OVAC a3
g g g JIS C 8201-2-1 Ann.1 Ann.2| 600VAC 85
3 §§ NK, LR, DNV-GL, BV, ABS 240-500VAC 130 (*5)
g = Ics = % Icu 100%
Rated shorttime withstand current (kA symmetrical RMS) \ 1 second 100 (*6)
Suitability for isolation Yes
Reverse connection Available
Number of operating cycles Without current 10000 (3P) /5000 (4P)
p g Cy W@w{at 1000
Utilization category B
Pollution degree 3
EMC environment condition (environment A or B) A
Fixed |3-pole product 414x874x290
Outline dimension (mm) type |4-pole product 414x1004x290
Height (H) x wicth (W) x depth (D) | Drawout | -pole product 480x889x375
type | 4-pole product 480x1019x375
Fixed |3-pole product 141 141 148
type | 4-pole product 159 159 166
Weight (kg) Drawout | 3-pole product 194 194 208
(without Accessory) type | 4-pole product 223 223 238
Cradle |3-pole product 98 98 107
only |4-pole product 113 113 121
CE Marking Self-declaration
CCC recognition (5r:Certified) hig
Marine approval (s¢:Certified) ¢ (NK, LR, DNV-GL, BV, ABS)
Automatic tripping device Electronic (effective value detection)
MElectronic trip relay (ETR) Type code
DP1
— Additional function
I—D Extension module(Ex1) ~ Network
ﬁ' L B ] |—* [ - O BIF-CC
Main setting module Optional setting module ® Power supply (1 Display(DP1) I:D BIF-PR
WS1,WB1. WMT. | AE630-1600-6W, |  G1: Ground fault protection P1: 100-240VAC-DC g 5’/'STP'3V Fi”‘\‘;?a”e‘ board(DP2) L7 giF-mMD & e 8 ©
uni
WF1 AE2000-3200-SW,|  N5: Neutral pole 50% protection ~ P2:24-60VDC v |
R eeR TS ﬁggggg'gm E1: Earth leakage protection  P3: 100-240VAC / 100-125VDC [ Wire system (when EX1is specified)| |
w2 | AE4000-SWA. AP: 2nd Additional Pre-alarm with output contact D3gaw !
AE5000-SW NA: Without optional setting P4:24-60VDC with output contact EX1 EEMW | . [
WS3,WB3,WM3, | AE6300-SW B . P5: 100-240VDC ormal connection .
WF3 ® ETR Auxiliary Equipment with output contact (SSR) [JReverse connection ‘ {

WS : General use

WM: Generator protection use
WB : INST/MCR only

WEF : Protective coordination use

[0 Temperature alarm(TAL)
[J MCR switch(MCR-SW)

For the details of the characteristics, alarm contact output and expanded functions

of the ETR, see the catalog of Low Voltage Air Circuit Breakers, Y-0622.

Normal connection: Upper terminal is connected
to power supply.

Reverse connection: Lower terminal is connected
to power supply.

*The display is optional.
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2 Specifications Earth Leakage Relays

Earth Leakage Relays

Interchangeable leakage relays (*1)

Harmonic surge ready

Harmonic surge ready

Model Electrical self-hold type Mechanical self-hold type Electrical self-hold type Mechanical self-hold type
Hole diameter mm NV-ZBA NV-ZSA NV-ZHA NV-ZLA
15 ZT15B - ZT15B - ZT15B ZT15B
30 ZT30B - ZT30B - ZT30B ZT30B
Model name of ZCT combined 40 ZT40B - ZT40B - ZT40B ZT40B
" 60 - ZT60B - ZT60B ZT60B ZT60B
80 - ZT80B - ZT80B ZT80B ZT80B
100 - ZT100B - ZT100B ZT100B ZT100B
Image
v‘__h & __-& A-__-a. bd_-y
Phase line type 3¢4W, 3¢3W, 1463W, 192W
. 120 » 240 selectable
Jis 120 » 240 selectable 240 « 415 selectable -
Control voltage VAC
ULAIS (2) ~ ~ 120 + 240 selectable 1207 240 selectable
UL/CE (*3) 240 « 440 selectable 480
High | Rated sensitivity currentmA | 100« 2%)0 «500 | 10022002500 | 444, 50+ 500 | 100200+ 500
stpeeed selectable selectable selectable selectable
VP Max. operating time (s) 0.1 0.1
JIS - -
L . . 100 » 200 * 500 selectable
Delay Rated sensitivity current mA 100 ¢ 200 * 500 selectable (200 + 500 + 1000 selectable)
type Operating time (s) (*4) 0.3+ 0.8 * 1.6 selectable 0.3 0.8 * 1.6 selectable
Inertial non-operating time (s) or longer than (s) 0.105°1.1 0.1205<1.1
S"“é!e? , | _Rated sensitivity current mA 30 50 30 50
g/pe Max. operating time (s) 0.1 0.1
uLIs s’;g‘d Rated sensitivity current mA - - 100 * 200 * 500 selectable 100 » 200 » 500 selectable
Dera Max. operating time (s) (*4) 0.1 +0.45 * 1.0 selectable 0.1 20.45 * 1.0 selectable
typey Inertial non-operating time (s) or longer than (s) —+0.1°05 —+0.1+0.5
s'Siede Rated sensitivity current mA 30 ¢ 50 * 100 selectable 30 * 50 * 100 selectable
type | Max. operating time (s) at 51An 0.04 0.04
e 100 * 300 500 selectable 100 ¢ 300 * 500 selectable
ULCE| gqy | Fated sensitivity current mA - - 300 » 500 * 1000 selectable 300 * 500 1000 selectable
WP Max. operating time (s) at 21An (*4) 0.45 1.0 selectable 0.45 + 1.0 selectable
Inertial non-operating time (s) at 21An 0.1+0.5 0.1+0.5
Earth leakage indication Electric type (LED) Mechanical type (button) Electric type (LED) Mechanical type (button)
Push button Push button
Resetting method Push bungnWi?ér::grf}trol power (conbined with earth leakage Push buttgr;vﬁ)érfgrf}trol power (conbined with earth leakage
indicator) indicator)
Configuration 1c 1aic 1aic 1alc
Continuous current capacity A 5 5 5 5
S
g _ c0s¢=0.4 _ c0s¢=0.4 _ c0s¢=0.4 _ c0s¢=0.4
£ os9=1 | |/R=0.007 c0s9=1 | |/R=0.007 cosP=1 | |/R=0.007 cos9=1 | |/R=0.007
o 120VAC 5 2 120VAC 5 3 120VAC 5 2 120VAC 5 3
£ ) 240VAC 5 2 240VAC 3 2 240VAC 5 2 240VAC 3 2
£ Contact capacity A 24VDC 5 2 415VAC 2 1 24VDC 5 2 480VAC 1 1
o 30vVDC 4 3 Use auxiliary relay for 415VAC contact. 30VDC 3 3
100VDC 0.4 0.4
200VDC 0.2 0.2
Connection ‘ Front @®Clamp terminal @Clamp terminal @®Clamp terminal @®Clamp terminal
Rear - @Clamp terminal @Clamp terminal @Clamp terminal
Standard attachment (Front connection) Mounting screw
Mass kg Relay 0.3 0.4 0.4 0.4
External ‘ Terminal cover ® (TC-ZBA) @ (TC-ZSA) ® (TC-ZSA) (*6) @ (TC-ZSA) (*6)
accessories \Mounting hook for IEC 35mm rail (DIN rail) Fixture @ (DIN-ZBA) - - -
3

Max. consumption VA

US UL standard (UR certified)

UL1053
Recognized component
(File No.E196562)

UL1053
Recognized component
(File No.E196562)

Canada CSA standard

LR103083(Certified No.)

LR103083(Certified No.)

Conforming
standard

European CE marking

Declaration for conformity
IEC 60947-2 AnnexB
EN 60947-2 AnnexB

Declaration for conformity
IEC 60947-2 AnnexB
EN 60947-2 AnnexB

P
[e]
=
(0]
»
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*1

Interchangeable leakage relays can be easily combined with other relays and our ZCT. However, products
with 30mA sensitivity (excluding NV-ZHA/ZLA) can only be used in combination with ZT15B, ZT30B and

ZT40B.

Indicates the UL-standard control voltage. UL, CSA and JIS standards are indicated together. For JIS
voltage indications, 100-200V changeover is 120-240V changeover, 200-415V changeover is 240-440V

changeover, and 460V and 480V are described together. When ordering, specify “UL/JIS”.

Indicates the UL-standard control voltage. UL, CSA and CE standards are indicated together. For CE
voltage indications, 120-230V changeover is 120-240V changeover, 230-440V changeoever is 240-440V

selectable, which are described together. When ordering, specify “UL/CE”.

When operating times are 0.3 and 0.45sec, 0.8 and 1.0sec and 1.6sec, the relay operates between 0.15 and

0.45sec, 0.6 and 1.0sec and 1.2 and 2.0sec, respectively.

Can be combined with an interchangeable ZCT equipped with a primary conductor. Refer to the next page

for details.
Not UL-certified.

Remarks: 1. Relays with rates shown in parentheses are special-

order.

2. The relay complies with CE marking conformity
declaration only when used with CE marking type

3. NV-ZBA/ZSA

MCCB with a voltage tripping device to interrupt
current during ground fault.

Control voltage | Available voltage range | Example of applicable circuit voltage
120V 80-126V 100 * 110V « 120V
240V 160-252V 200 » 220 » 240V
415V 320-484V 400 » 415 » 440V

4.NV-ZHA/ZLA

Control voltage | Available voltage range | Example of applicable circuit voltage
120V 80-132V 100+ 110« 120V
240V 160-264V 200 » 220 * 230 * 240V
440V 304-484V 380 * 400 * 415 « 440V
480V 368-528V 460 * 480V
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Earth Leakage Relays

Interchangeable ZCT

Type ZT15B ZT30B ZT40B ZT60B ZT80B ZT100B
Aperture diameter (mm) 15 30 40 60 80 100
Mass (kg) 0.2 0.4 0.6 2.0 26 3.3
Rated short time current 50 (peak value)
Dimensions (mm) a 48 68 85 140 160 185
b 52 52 52 90 90 90
c 70 90 100 150 169 190
) d 25 50 50 100 100 100
e 40 40 40 70 70 70 2
ZCT aperture diameter and wire size
. ) 15 \ 30 40 60 80 100 8
aperture diameter (mm)
Max. 600V rated wire size in mm? (current in amperes) 9
12w Polyvinyl-chloride insulated wire 14 (88) 60 (217) 150 (395) 325 (650) 600 (992) 800 (1185) '§
Cross-linked polyethylene insulated cable 2(33) 38 (190) 60 (260) 250 (655) 400 (870) 600 (1140) =
163w Polyvinyl-chloride insulated wire 8 (61) 38 (162) 100 (298) 250 (556) 500 (842) 725 (1095) 8
393w Cross-linked polyethylene insulated cable 2(39) 22 (135) 60 (260) 200 (560) 325 (760) 600 (1140) (%
sdw Polyvinyl-chloride insulated wire 8 (61) 38 (162) 100 (298) 150 (395) 325 (650) 600 (992) o
Cross-linked polyethylene insulated cable - 14 (105) 38 (190) 100 (365) 250 (655) 400 (870) g
&
Interchangeable ZCTs with primary conductors =
Type ZTAG600A ‘ ZTA1200A ZTA2000A
Number of poles 3
Rated voltage (VAC) 600
Rated short time current (kA) 100 (peak value)
foa— a 227 227 360
iiiiﬁ T T b 256 298 250
|8 ba 366 444 594
ﬂ c 42 78 79
{é‘»‘* ca 125 176 214
ELRs with a ZCT with primary conductors
Frame (A) 600 ‘ 1200 ‘ 2000 3200
ZBA NV-ZBA3200
ZSA NV-ZSA3200
Type Interchangeable ELR and interchangeable ZCTs with primary conductors
ZHA NV-ZHA3200
ZLA NV-ZLA3200
Number of poles 3
Rated voltage (VAC) 600
Rated short time current (kA) 100 (peak value)
poa— a 227 227 360 490
T T b 256 298 250 320
8 ba 366 444 594 868
J c 42 78 79 111
‘5}‘* ca 125 176 214 290
Mass (kg) 6.5 11 27 54
Control voltage (VAC) Rated current sensitivity (mA) Max. operating time (s) Inertial non-operating time (s)
ZBA 120 ¢ 240 (*1) 100 * 200 * 500 (*1)
High-speed type
ZSA aoa E]; 100 + 200 + 500 (*1) 01 -
ZBA 120 ¢ 240 (*1) 100 * 200 * 500 (*1) 0.3+0.8+1.6(*1) 0.1¢05¢1.1
Specification of ZSA ;38 : ‘21‘112 E:R (210?..520000:1500000((:11))) 0.3+0.8°1.6(*1) 0.1¢05¢1.1
e Time-delay type 100 » 200 » 500 (*1) 0.10.45¢1.0 (*1) —+0.1405
Ny . 120+ 240 (*1
(?:%Zfﬁ:f o) | 2 240+ 440 () 300 = 500 = 1000 ) 0.45+ 1.0 (*1) (at 2lan) 0.1+0.5 (at 21an)
120240 (1) 100 200 * 500 (*1) 0.1+0.45+1.0 (*1) —+0.1¢05
A 2400 2a0 3‘&0,'530000,'1500000((*31)) 0.45+1.0 (1) (at 21An) 0.1+0.5 (at 21An)

Note: *1 Selectable.
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[1]Special-purpose Breakers

3 Special-purpose Breakers[1] | Mag only, DC, DSN and 400Hz

1. Mag Only (Instantaneous Tripping Circuit Breakers)

Standard magnetic trip current

NF32-SV
NF63-CV/SV/HV AC-DC
Fied NF125-CV/SV/HV AC-DC Rated current x (]\%)
NF250-CV/SV/HV AC-DC (DC)
NF400-CW/SW
NF630-CW/SW AC-DC
High: Rated current x 10
NF800-SEW AC Low: Rated current x 2
NF800-SDW DC High: 8000A Low: 3200A
NF1000-SEW AC High: Rated current x 10
Adjustable NF1250-SEW Low: Rated current x 2
High: Rated current x 10
NF1600-SEW AC Low: Rated current x 2
NF1250-SDW DC High: 8000A Remarks: 1. The size, weight, accessories, etc., are all identical to the same-designation C,
NF1600-SDW Low: 3200A S and H series breakers.

®Minimum and max magnetic trip current

Fixed
Instantaneous tripping current(A Instantaneous tripping current(A
— CUTTZ‘V?'?A) Current min-max i standar(d : e CUﬁZﬁ?A) Current min-max o standar(d :
3 9-300 30 125 375-3150 1250
5 15-300 50 150 450-3150 1500
10 30-300 100 NF250-CV 175 525-3150 1750
NF32-SV 15 45-300 150 NF250-SV 200 600-3150 2000
20 60-300 200 225 675-3150 2250
30 90-300 300 250 750-3150 2500
32 96-320 320 125 375-3150 1250
10 30-500 100 150 450-3150 1500
15 45-500 150 NF250-HV 175 525-3150 1750
20 60-500 200 200 600-3150 2000
Nigg:(s:\\; 30 90-500 300 225 675-3150 2250
NE63-HV 40 120-500 400 250 750-3150 2500
50 150-500 500 250 AC.DC 900-4000 2500
60 180-600 600 300 900-4000 3000
NF400-CW
63 189-630 630 350 1050-4000 3500
60 180-1600 600 400 1200-4000 4000
75 225-1600 750 250 900-5600 2500
NF125-CV 100 300-1600 1000 300 900-5600 3000
125 AC-DC 600-1600 1250 350 1050-5600 3500
15 60-1600 150 NF630-CW 400 1200-5600 4000
20 120-1600 200 500 2000-6300 5000
30 120-1600 300 600 2400-6300 6000
40 200-1600 400 630 2520-6300 6300
NF125-SV 50 200-1600 500 500 2000-5000 5000
60 400-1600 600 NF630-SW 600 2400-6000 6000
75 400-1600 750 630 2520-6300 6300
100 400-1600 1000
125 600-1600 1250
15 60-1600 150
20 120-1600 200
30 120-1600 300
40 200-1600 400
NF125-HV 50 200-1600 500
60 400-1600 600
75 400-1600 750
100 400-1600 1000
125 600-1600 1250
Adjustable(tripping current)
Model Current Max cul:{rztr?t((j/\) = Instantanzous tripping ;urrent(A) =
(700) 2800 4200 5600 7000
NF800-SDW 800 800 3200 4800 6400 8000
NF1250-SDW DC 1000 1000
1250 1250 3200 4800 6400 8000
NF1600-SDW 1600 1600
Adjustable(rated current)
Model Current Rated current(A) Instantaneous tripping current(%)
NF800-SEW 400 450 500 600 700 800
NF1000-SEW AC 500 600 700 800 900 1000 200 250 300 350 400
NF1250-SEW 600 700 800 1000 1200 1250 500 600 700 800 1000
NF1600-SEW 800 1000 1200 1400 1500 1600
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3 Special-purpose Breakers[1]
Mag only, DC, DSN and 400Hz

2. DC MCCBs and DSN Switches

Breaking is more difficult with direct currents because
the current value never reaches zero. While ordinary DC
breakers are suitable for low voltages, special-voltage
DC breakers are recommended for voltages in excess of
250VDC. Breakers for 550V are all 4-pole models.

The size, shape, drilling plan, accessories, etc., are all
identical to the S Series breakers with the same

Wiring diagram for DC usage.

Wiring diagram for DC use.

Remark: 1. The tripping characteristics will change if the wiring differs from the one

designations. shown here.

Model NF63-SV NF125-SV NF250-SV NF400-SW NF630-SW NF800-SDW NF1250-SDW NF1600-SDW
Number of poles 3 [ 4 3 | 4 3 [ 4 3 [ 4 3 4 3 [ 4 3 3 | 4
Rated voltage (VDC) 400 | 550 440 | 550 500 | 600 500 | 600 500 | 600 500 | 600 500 [ 600 500 | 600
Rated breaking capacity (kA)
IEC 60947-2 (icwles) 2/2 10/10 20/20 40/40 40/40 40/40 40/20 40/20

Remark: 1. Time constant: 10ms or below.
2. NF1250-SDW 4P and NF1600-SDW 3P/4P are Mag Only (Instantaneous Tripping Circuit Breakers).

oDC side

These breakers are designed as thyristor-Leonard
system DC side breakers. They protect the thyristor
from short circuiting when there is a power or

3

communication failure (Mag Only breakers can also be
used for this purpose). Use these breakers in
combination with fast fuses for even greater protection.

Model NF125-SV NF250-SV NF400-SW NF630-SW NF800-SDW NF1250-SDW NF1600-SDW
Number of poles 2 3 2 | 3 2 | 3 2 [ 3 2 | 3 2 | 3 2 | 3
Rated voltage (VDC) 250 440 300 | 500 250 | 480 250 | 480 250 | 480 250 | 480 250 | 480
Rated breaking capacity (kA)
IEC 60947-2 (icu/lcs) 40/40 10/10 20/20 20/20 20/20 20/20 20/20 20/20
Instantaneous trip current min.) | 3 times rated current | 3 times rated current 900A 1000A 1400A 2500A 3200A

®DSN switches

These are standard MCCBs without the automatic
tripping element. The tripping capacity is about six
times the rated current.

The appearance, size, drilling plan and available
accessories are all identical to similar standard S and

C Series MCCBs.

Model DSN63-CV DSN125-CV. DSN250-CV. DSN400-CW. DSN630-CW. DSNB800-CW
Rated current (A) 63 125 250 400 630 800
Number of poles 2 I 3 2 I 3 2 I 3 2 I 3 3 3
Rated voltage (AC/DC) 500/250 500/250 500/250 600/250 600/250 600/250
Max. switching current (AC/DC) 378/155 750/310 1500/625 2400/1000 3780/1575 4800/2000

Model DSN32-SV[DSN63-SV [DSN125-SV]DSN125-SGV [ DSN160-SGV] DSN250-SV_| DSN250-SGV [ DSN400-SW | DSN630-SW | DSN800-SW [DSN1000-SW ] DSN1250-SW | DSN1600-SW
Rated current (A) 32 63 125 125 160 250 250 400 630 800 1000 1250 1600
Number of poles 2 [ 3] 2] 3 [2]3][4]2[38]4]2]3[4]2][3]4[2]3[4]2]3]4] 3[4 [ 3] 4] 3[4 3]4]|3]4
Rated voltage (AC/DC) 500/250 | 500/250 | 690/250 | 690/300 | 690/300 | 690/250 | 690/300 | 690/250 | 690/250 | 690/250 | 690/250 | 690/250 | 690/250
Max. switching current (AC/DC) | 192/80 | 378/1556 | 750/310 | 750/315 | 960/400 | 1500/625 | 1500/625 | 2400/1000 | 3780/1575 | 4800/2000 | 6000/2500 | 7500/3125 | 9600/4000
3. 400Hz MCCBs
Standard MCCBs cannot be used in 400Hz circuits. ®Specifications

When standard MCCBs are used in high-frequency
circuits (eq. 400Hz), the instantaneous characteristics
are shifted higher. The 400Hz MCCB is recommended

The appearance, size, rated interrupting capacity,
drilling plan, accessories, etc., are all identical to
the standard S and H Series breakers of the same

for use in 400Hz circuits. designation.
Model NF125-SV_| NF125-HV | NF250-SV_| NF250-HV | NF400-SW [ NF400-SEW [NF630-SW (‘)] NF630-SEW | NF800-SEW | NF1250-SEW | NF1600-SEW
Rated current (A) 16, 20, 32, 40, [ 16, 20, 32, 40, | 125, 150 125, 150 225, 250 200-350 400, 500 300-500 400-600 600-800 800-1200
50, 63, 80, 100{50, 63, 80, 100| 175, 200 175, 200 300, 350 adjustable ’ adjustable | adjustable | adjustable | adjustable
Number of poles 2[3[4]2]8[4]2[3[4]2]3]4]2[3[4] 3 [ 4 3 [ 4 3 [ 4 3 [ 4 3 [ 4 3 [ 4
Rated insulation voltage (V) 690
690VAC 8/8 10/8 8/8 10/8 10/10 10/10 10/10 10/10 10/10 25/13 25/13
Rated breaking capacity | 500VAC 18/18 30/23 30/30 50/38 30/30 30/30 30/30 30/30 30/30 65/33 65/33
A 440VAC 25/25 50/38 36/36 65/65 42/42 42/42 42/42 42/42 42/42 85/43 85/43
IEC 60947-2 (Icu/lcs) [ 400VAC 30/30 50/38 36/36 75/75 45/45 50/50 50/50 50/50 50/50 85/43 85/43
230VAC 50/50 100/75 85/85 100/100 85/85 85/85 85/85 85/85 85/85 125/63 125/63

Note:

*1 Instantaneous trip current : Rated current x 14 (Fix)
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3 Special-purpose Breakers[1] {| Special Voltage and Special Environment

4. ELCB for Special voltage

Standard ELCBs can be used up to 440V circuit. In case special voltage is required, ELCBs for special voltage are also available.

Frame(A) 30 [ 3 [ 50 [ 60 | 63 [ 50 | 60 | 63 [ 100 [ 125 [ 100 | 125 | 100 [ 225 | 250 | 225 [ 250 [ 225 | 250
Model NV32-SV NV63-SV NV63-HV NV125-CV NV125-SV  [NVi25-HV| NV250-CV NV250-SV NV250-HV
Number of poles 3 3 3 3 3 3 3 3 3
Rated operational voltage Ue(V) 380-550
1520 1520 | 125 125 125
1520 1520 30 30 150 150 150
Rated ourrent IN(A) e 40°C 12201 (32) | 30 | 60 | (63) | 30 | 60 | (63) |®97°| 125 | (40) | 125 | (40) | 175 | 250 | 175 | 250 | 175 | 250
P 4050 4050 50 60 5060 | 200 200 200
75100 75100| 225 225 225
o -
g _ |Rated current sensitivity(mA) 100 200 500 selectable 100 200 500 selectable
8
== t 1A 0.1
E’ Maz. Operating time(s) :t SIZn 0.04
Earth leakage protection characteristic Type AC Type AC Type AC Type AC Type AC Type AC Type AC Type AC Type AC
Rated short-circuit S50VAC | 1.5/1 5/2 7.5/4 5/2 105 15/4 7.5/4 105 15/4
breaking capacities(kA) 480VAC 2.5/1 5/2 10/5 7.5/4 15/8 30/8 10/5 15/8 30/8
IEC 60947-2(Icu/lcs) 380VAC 5/5 7575 10/8 10/5 30/30 50/38 25/19 36/36 75/75
Suitablity for isolation [
Reverse connection —
Front i
Installation and C(r)(rJ]rr]1ection (F) @ Screw terminal
connection
Rear (B) ® Round stud @ Bar stud
Alarm switch (AL) [ ]
24 Auxiliary switch (AX) [ ]
fg Shunt trip (SHT) °
£ @ |Under voltage trip (UVT) )
]
g% With lead-wire terminal block |  (SLT) o
O ™ |Earth leakage alarm switch | (EAL) o (*1)
Test button module (TBM) @ (*1)

Note: *1 Standard type is SLT equipped.

5. MCCB and ELCB for special environment

Our MCCBs and ELCBs are manufactured based on the normal operating conditons. When using our MCCBs and ELCBs under
different conditions, MCCBs and ELCBs for special environment are also available.

®Normal operating conditions
¢ Ambient temperature:------ 10°C~40°C
Average temperature does not exceed 35°C in 24°C hours
Current-temperature conpensation ratio when exceeding 40°C
50°C 0.9 times
60°C 0.7 times
* Relative humidity:----- Below 85% and no condensation
¢ Altitude:------ Below 2,000m
* Atmosphere::--:- No excessie water vapor, oil vapor, smoke, dust, solt, corrosive substance, impact and vibration

. . . L Model
Special environment Special purpose Specification MCCB ELCB Gircuit protector
i o ) NV32-SV
Low temp. Cold storage warehouses|Low temp. breakers eor?ﬁ:s::?nneﬁ?aracterlsncs change under low temp. ?qu(Eé)S/H series Hx?gf(\)/\//?g\/”r—\{v CP30-BA
NV250-CV/SV/HV
Under high humidity, withstand voltage and other
High temp. . Tropical treatment electrical performance may be reduced. NF-C/S/H series NF-C/S/H series "
High humid. Chemical plants breakers Moisture proof, mildew proof and corrosion resist (*3, *4,*5, %6, *7) (*3, *4, *5, *6, *7) CP30-BA
breakers are available.
In case using breakers in environment filled with
corrosive gas and salt, breaker with corrosion resisted
boxes are recommended to use. If corrosion gas
. concentration is under standard value, corrosion resisted : .
(Siglrtroswe 988 | petrochemical plants Corrosion resist breaker |breaker can also be used. (“159‘{3{'; S%"?% [\fg'%sig S;%”?% CP30-BA
Gas concentration limit for standard breakers: e e
H>S(0.01ppm), SQ,(0.05ppm)
HCI(0.05ppm), Cl»(0.01ppm)
NH,(0.25ppm)
In case dusty environment, boxed breakers are recommended to use. Refer to page 130. _
Dust Cement factory Boxed breakers If breakers are to be installed in explosion proof case, use less ammonia molded breakers.

Notes: *1 SHT and UVT are not applicable.
*2 Electronic breakers are not applicable.
*3 250A frame electronic breakers are not applicable.
*4 AL, AX, SHT, UVT, EAL, TBL for 1000, 1200A frame ELCBs are not applicable.
*5 ELCBs for special voltage are not applicable.
*6 AL and AX for minute load are not applicable.
*7 UVT are not applicable.
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4 Selection

1. Construction of MCCB

fOArc-Extinguishing Device\
MCCBs feature excellent arc-
extinguishing performance by

Construction and Operation

@ Adjustable Instantaneous Tripping Current s 10
On electronic molded case circuit 6 12
breakers, the instantaneous tripping

current can be adjusted only by turning 4 16
the knob. Therefore, optimum 11(x225A)

Example of adjusting knob

characteristics for load can be obtained.

virtue of the optimum
combination of grid gap,
shape, and material.

Magnetic flux

Grid

Magnetic
force

K Arc extinction j

Molded case

Molded case
(Base)

Contact

f.Switching Mechanism
The contacts open and close
rapidly, regardless of the
moving speed of the handle,
minimizing contact wear and
ensuring safety.

Link-mechanism

operation

\ J

@Trip Button (Push to Trip)
Enables tripping mechanically
from outside, for confirming the
operation of the accessory
switches and the manual
resetting function.

4-pole Breaker

®Overcurrent
Tripping Device
Detects overcurrent
and trips the circuit
breaker.

N \_ =\ ‘.I\\\\\‘,

S S
NS
&  —

Terminal

Fig. 4.1 Construction

~

/.Handle

1. Trip indication
The automatically tripped condition is indicated by the handle in the center position
between ON and OFF, the yellow (or white) line cannot be seen in this position.

2. Resetting
Resetting after tripping is performed by first moving the handle to the OFF position to
engage the mechanism, then returning the handle to ON to reclose the circuit.

3. Trip-Free
Even if the handle is held at ON, the breaker will trip if an overcurrent flows.

ON OFF Trip

Handle indication

4. Contact On Mechanism
Even in the worst case in which welding occurs owing to an overcurrent, the breaker
K will trip and the handle will maintain to ON, indicating the energizing state. /

* The 4-pole breaker is designed for 3-phase 4-wire circuits. A neutral pole without an overcurrent tripping u(
element is provided at the right end. The construction and operation are the same as class S, H and U breakers.
(Electronic molded case circuit breakers with frame size of 1600A or less have overcurrent tripping

elements on the neutral poles.)

« Since the four poles are simultaneously opened and closed, the user will not fail in turning on
the neutral pole or carelessly open the pole.

1) V@) W@ N

LR AR

P

(The standard construction is designed to close the neutral pole earlier and open it later than

the voltage pole.)

Fig. 4.2 4-pole Breaker = (NF250-SV)
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Construction and Operation

e R
®Automatic Tripping Devices
Thermal-Magnetic Type
NF32-SV, NF63-CV/SV/HV, NF125-CV/SV/HV, NF250-CV/SV/HV
NF400-CW/SW, NF630-CW/SW, NF800-SDW, etc.
R . Time-Delay Operation
> An overcurrent heats and warps the bimetal to
Hoater Ll actuate the trip bar.
N\ . Instantaneous Operation
If the overcurrent is excessive, the amature is
attracted and the trip bar actuated.
3\ Fig. 4.3
Thermal-Magnetic Type (NF1250-SDW)
Trip bar . Time-Delay Operation
L An overcurrent heats and warps the bimetal to
Latch>/ Mt actuate the trip bar.
, I . Instantaneous Operation
Bimetal gl If the overcurrent is excessive, magnetization of the
ﬁ Armature stationary core is strong enough to attract the
A [ Stationary core armature and actuate the trip bar.
Heater Fig- 44
Hydraulic-Magnetic Type (NF30-CS etc.)
Armature oo o . Time-Delay Operation
_ cle piece At an overcurrent flow, the magnetic force of the
Trip bar _ _ coil overcomes the spring, the core closes to the
Damping spring pole piece, attracts the armature, and actuates the
Coil trip bar.
The delay is obtained by the viscosity of silicon oil.
L y y y
Silicon oil . Instantaneous Operation
If the overcurrent is excessive, the armature is
instantly attracted, without the influence of the
_ moving core.
Pipe Moving core Fig. 4.5
Principle of Electronic Trip Relay (ETR) Operation 1. The current flowing in each
(NF125-SEV/HEV, NF250-SEV/HEV, etc.)  NF400-SEW~NF800-CEW phase is monitored by a
NF1000-SEW~NF1600-SEW, etc. current transformer (CT).
. S . o torminal 2. Each phase of the transformed
'ower-source side termina 'ower-source siae termina
T1.iBreaking mechanism i Breaking mechanism Curr.e.nt L!nde.rgoes fuIIphase .
i o coi NI T ey Trip col rectification in the rectifier circuit.
AN “:"*p I Custom 1C 3. After rectification, each of the
crt Microcomputer ! ¢ | currents are converted by a peak-
o1 2 o | i | jrTri o aireuit conversion and an effective-value
o1 2 s Tresererest b T [ conversion circuit.
ol = 2 o 2 | overaurent 4. The largest phase is selected
€ i £ O= RiTaton LED P em > from the converted currents.
L i | Prociam ° 5. Each time-delay circuit generates
1 L= LS| output (Option) . .
: — L DT a time delay corresponding to the
B nput and outpul pul :
ST} WD at o o Watchdog timer largest phase.
Load-side 1ot NPt Characteritics i tLe"r‘;‘ndiaﬂFeTeSt e sc;eqﬁ%cﬁee{r?' % cireut 6. The trigger circuit outputs a
terminal Load-current indication LED (70%) trigger Signal.
Fig. 4.6.1 Fig. 4.6.2 7. The trip coil is excited, operating
Number of tripping devices the switching mechanism.
Descriptions (e.g. 2P1E and 2POE) are not given in the number of poles fields of some models. For these models, the same
number of overcurrent tripping devices as the number of poles is provided in the circuit breakers.
2 poles: 2P2E, 3 poles: 3P3E, 4 poles: 4P4E or 4P3E
L (Some 4-pole models do not have overcurrent tripping devices for the neutral poles.) )
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4 Selection

2. Construction of E

Magnetic flux

®Arc-Extinguishing
Device

ELCBs feature excellent

arc-extinguishing

performance by virtue

of the optimum

combination of grid gap,

shape, and material.

Grid
Arc

Magnetic
force

Arc extinction

@Trip Button (Push to Trip)
Enables tripping mechanically
from outside, for confirming the
operation of the accessory
switches and the manual
resetting function.

LCB

Construction and Operation

f'Switching Mechanism N

®Overcurrent Tripping Device
The use of the proven
mechanism of ELCBs ensures
reliable detection of overcurrent.

Fig. 4.7 Construction

Rated operational voltage Applicable circuit voltage

Available voltage range

100-240V 100/110/200/220/230/240V

80 to 264V

100-440V 100/110/200/220/240/254/265/380/400/415/440V

80 to 484V

200-440V 200/220/240/254/265/380/400/415/440V

160 to 484V

100-200-415V. 100/110/200/220/240/254/265/380/400/415/440V

80 to 484V

200-415V. 200/220/240/254/265/380/400/415/440V

160 to 484V

®Operation

1. When an earth fault occurs, voltage is induced on the secondary

side of the ZCT.
2. Factors of unnecessary operations, i.e. surge

components, are removed from the induced voltage.
3. The signal level is discriminated, and, when the level exceeds the
specified level, the electromagnetic device is excited to trip the

circuit breaker body.
Overload and short-circuit

The use of the proven mechanism of ELCBs ensures reliable

detection of overcurrent and earth fault to break

Revision to EN and GB/T Standards

and noise

High
voltage,

the circuit.

Products for European markets must conform to the CE Marking
Directives. To affix the CE mark to a product, it is necessary that the

product conforms to European Standard (EN Standard).

Products for China must conform to Chinese GB/T Standard to affix

the CCC mark.

The third edition (2003) of EN Standard for circuit breakers, EN
60947-2, and GB/T Standard GB/T 14048.2 (2008) prescribe that
the functions of earth leakage circuit breakers should normally work
even in open phase condition. Products based on the previous EN
Standard (second edition) have not been approved since June,
2006. Products based on the previous GB/T Standard (2001) have

not been approved since January, 2011.

“*WS-V Series Earth Leakage Circuit Breakers (conforming to CE
and CCC Standards) and UL 489 Listed Molded Case Circuit

Breakers with earth leakage protection conform to the third edition
of EN 60947-2 and GB/T 14048.2 2008 as 3-phase power supply

earth leakage circuit breakers.

68

2222 2N

Transformer

The contacts open and close
rapidly, regardless of the moving
speed of the handle, minimizing

Qontact wear and ensuring safetyj
/OWindow Frame

\
Since the handle, trip button, test
button, leakage display button and
nameplate are located in one
Qrea, it is easy to cut the panel. J

/.Sensitivity Switching Device\
The rated sensitivity current can be
easily changed.

A 3-stage switching device for
100, 200 and 500mA and a
2-stage switching device for 200
Qnd 500mA are available.

IIIIIIIIIII IS IIINY

AN

/.Leakage Display

Target type with display button.
The display is automatically
Kreset by the handle.

f.Test Button \
The button has excellent
durability and performance to

Qvithstand inspection at start. J

f.Leakage Tripping Device\

@The semiconductor circuit unit,
which is the most important part
of the device, is an electronic
type using highly reliable ICs.

@For improvement of the function
for removing harmonic and surge
components, two filters are
provided to prevent unnecessary
operations.

@®The ZCT detects any minute
current. It is covered with a
magnetic shield and never
operates unnecessarily owing to

K motor starting current. /

Test button
—

_UI-' Azt |

i

e
-= |g.§§ :I Senstivity
=88 selector ED —
|§ 1 |:
Leakage display
M: Motor

ZCT: Zero-phase-sequence current transformer

Fig. 4.8 Circuit configuration of ELCB

(NV63-SV)

R—i 1 h

i N
S—X'I/(E I
e 1

Earth fault |_J

detecting
| circuit

—T—

electronic

Fig. 4.9 Circuit diagram in 3-phase power supply ELCB



4 Selection

Selection of MCCB and ELCB

1. Selecting Procedure

[ mMCCB (NF)

Circuit used
Applicable standard

Phase and wire type, voltage,
DC or AC, frequency,
standard

@Applicable phase and wire type 2 poles: 1-phase 2-wire 3 poles: 1-phase 2-wire, 1-phase 3-wire, 3-phase 3-wire 4 poles: 3-phase 4-wire
@Specification list (pages 18 to 59)
@®List of received certifications (page 90)

||
~

Determination of
rated current

Kind and size of electric wire
Kind and working conditions
of load

Selection conditions in internal
standard and electrical
equipment technical
standards

@Relationship between temperature and electric wire (page 72)

@Selection of circuit breaker for motor branch circuit (page 77)

®Selection of circuit breaker for electric lamp or electric heater circuit (page 75)
@Selection of motor protection breaker (page 79)

@Selection of circuit breaker for inverter circuit (page 80)

®Selection of circuit breaker on transformer primary side (page 81)

9

Determination of
interrupting capacity

Transformer capacity
Electric wire thickness and
length

@®Application based on breaking capacity (page 74)
@®Table of combinations for cascade breaking (page 87)

8

Examination of
coordination

Selective breaking

@Operating characteristic curve (pages 146 to 248)
@Table of combinations for selective breaking (page 85)

9

Determination of model

Use

@Circuit Breakers for special purpose (pages 61)

8

Installation method

Connection and molded case
circuit breaker

@®|nstallation and connection (pages 98 to 106)
@®Boxed Circuit Breakers (page 137)

9

Accessories

Internal accessories and
external accessories
Electric operation

@®Internal accessories (pages 108 to 122)
®External accessories (pages 123 to 143)
®Electrical Operated Circuit Breakers (pages 140 to 142)

MELCB (NV)

Circuit used
Applicable standard

Phase and wire type, voltage,
DC or AC, frequency,
standard

®Specification list (pages 18 to 59)
@®List of received certifications (page 90)

8

Determination of
rated current

Kind and size of electric wire
Kind and working conditions
of load

Selection conditions in internal
standard and electrical
equipment technical
standards

@Relationship between temperature and electric wire (page 72)

@Selection of circuit breaker for motor branch circuit (page 77)

@Selection of circuit breaker for electric lamp or electric heater circuit (page 75)
@Selection of circuit breaker for inverter circuit (page 80)

@Selection of circuit breaker on transformer primary side (page 81)

8

Determination of
interrupting capacity

Transformer capacity
Electric wire thickness and
length

@®Application based on breaking capacity (page 74)
@Table of combinations for cascade breaking (page 87)

9

Determination of
rated current
sensitivity

Purpose of protection
Obligation of installation

@®Purpose of protection (page 92)
@Selection of rated sensitivity current of circuit breaker for inverter circuit (page 80)
®Method of switching between rated voltage and rated sensitivity current (page 262)

9

Examination of
coordination

Selective breaking
Ground fault protection
coordination

@®Operating characteristic curve (pages 146 to 248)
@®Table of combinations for selective breaking (page 85)
@®Combinations of ground fault protection coordination and devices (page 95)

8

| Determination of model \

Use

@Circuit Breakers for special purpose (pages 61)

||
~

[Installation method

Connection and molded case
circuit breaker

@®Installation and connection (pages 98 to 106) @®Boxed Circuit Breakers (page 137)

9

Accessories

Internal accessories and
external accessories
Electric operation

®Internal accessories (pages 108 to 122)
®External accessories (pages 123 to 143)
®Electrical Operated Circuit Breakers (pages 140 to 142)
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[2] Selection

4 Selection Selection of MCCB and ELCB

2. Features and Performance

MFeatures of MCCB
®Molded Case Circuit Breakers (NF)

(DTime-delay trip function
This function conforms to the allowable current and time
characteristics of electric wire and prevents operation
caused by the staring current of a load device. When the
overcurrent is large, the operating time is short, and when
the overcurrent is small, the operating time is long.
@In the case of electronic type
The electronic time-delay trip function includes a long time
limit trip function conforming to the allowable current and
time characteristics of conductor and a short time limit trip
function for selective breaking for branch NFB. The short
time limit function operates after a delay of some cycles
(0.06 to 0.3s) at overcurrent exceeding the short time limit
tripping current. These functions can be adjusted by the
knob.
(2Instantaneous trip function
This function breaks the circuit immediately when short-
circuit current flows. A circuit breaker on which the
instantaneous tripping current is adjustable has the
advantage that coordination in operation with other
protective devices, such as electromagnetic switches and
low-voltage air circuit breakers, can be easily obtained. The
instantaneous operating time (total interrupting time) can be
divided as shown in Fig. 4-10.
(3Operating characteristic curve
The operating characteristic curve indicates the relationship
between magnitude of overcurrent and operating time. The
maximum-minimum operating characteristic curve indicates
that the operating time is in the range. Figs. 4-11 and 4-12
show examples of operating characteristic curves.

Table 4-1 Overcurrent trip operating time (IEC 60947-2)

Rated current of circuit breaker Operating time
(A) for 130% current
63 or less Within 1hr.
Over 63 Within 2hrs.
Occurrence Operation Start of opening Completion
of short-circuit of tripping device of contact of breaking
Relay time Mechanism delay time Arc time

[«=— Contact parting time————>

[<— Max. total interrupting time

Since the relay time is normally 2 to 5ms, if large current flows for
more than this time, the circuit breaker operates instantaneously.

Fig. 4.10 Instantaneous operating time

——= Operating time
£
=]

Max. total interrupting time
»/I/ Relay time

P —

l<—Time delay tripping—s{-<— Instantaneous fripping —
— Current

Fig. 4.11 Example of operating characteristic curve

Long time limit tripping

(adjustable)
(]
£
= Short time limit tripping
= (adjustable)
@
o
) Instantaneous tripping
T Recoverable (adjustable)
tme TN Max. total interrupting time
Long time Short time RN— Z.— Relay time
r=—limit tripping limit tripping Instantaneous tripping =

— Current

Fig. 4.12 Example of operating characteristic curve of electronic type

®Motor Protection Breakers

@®The motor protection breakers are circuit breakers to be
used to protect general induction motors. They prevent
motors being burnt not only by short-circuit current of
circuits, but also by overcurrent caused by overload
operation and locking of motors.

@®The Motor Protection Breakers are finely classified
according to rated current so that the breakers can be
applied to various types of motors.

@®Although their time-delay trip and instantaneous trip
functions are almost the same as those of MCCB, they are
designed to operate within 2 seconds to 30 seconds at
600% of the rated current in consideration of protection from
motor starting current and locked current.
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@There are many kinds of motors, and the motors have
various allowable characteristics for overcurrent. Therefore,
when applying a motor breaker, it is necessary to compare
the allowable characteristics and the operating
characteristics of the motor breaker.

Note that, particularly, submersible motors may not be
protected by ordinary motor breakers because their
allowable locked time is short.

®When the motor starting current is large and the starting

time is long and when the frequency of intermittent operation

is high, motor breakers are unsuitable. In such a case, the
use of a combination of an electromagnetic switch and
MCCB (combination starter) is recommended.




@®Characteristics of MCCB for DC circuits
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When a 2-pole MCCB (250VDC or less) is used on a DC circuit, connect the poles in series. When a 3- or 4-pole MCCB is used,
refer to page 60 (for special DC voltage) or pages 14 to 21 (for DC).
If the breaker is not connected as specified, its tripping characteristics and breaking performance will change, and it cannot be

used.
@Current-limiting characteristic
The current limiting refers to reduction of estimated short-circuit current =
depending on the circuit to prevent flow of the larger short-circuit current. £ Conventiona snortircult
The use of a class S, H or R which has excellent current-limiting }’
characteristic or class U enables to reduce the passing energy at short-
circuiting and protect the devices in the electric circuit from FMax. peak current
electromagnetic force and thermal stress. Passm‘g current
—= Time
100 (AC415V) 200 (><191‘8
80 ‘ ‘
60 200 @ 20
Short-circuit current max. N{
40 - " peak value = NF800-UEW
g e SV/N;’;EZS&;\?/:\\; (125A) 2'50 e k =
=20l o =~ NF125-SV/HV (40 to 100A) 2 €0 o= o= LA
= | Shortcirouit current = NF125'SVIHY (30 = a0 3 4 || INeuonew
e max. peak value ///:NF125-SV/HV (20n) g | || —NFasoLv % |
310 v NF125-SV/HV (15A) o 20 = NF125-UV o 2
% ® é LT b
g 6 NF63-SV/HV 819 8 08
X 4 3 6 1 % 0.6 NF250-UV
= =y 2 o4 . — |
2 ol 4
> 02 NF125-UV
A al
11 2 4 6 810 20 40 60 80100 11 2 4 6810 20 40 6080100 200 0'11 2 4 6810 20 40 6080100 200
Short-circuit current r.m.s. (kA) sym. Short-circuit current r.m.s. (kA) sym. Short-circuit current r.m.s. (kA) sym.
Fig. 4.13 Fig. 4.14 Fig. 4.15 c
Passing current peak value Passing current peak value Passing 12t characteristic .g
characteristic of classes S and H characteristic of classes U of class U (415VAC) 8
(415VAC) (415VAC) °
w
B Performance

@®Short-circuit breaking performance

Short-circuit current corresponding to the rated interrupting
capacity is interrupted.
@®O0utline of short-circuit test (IEC 60947-2)
(DRated limit short-circuit interrupting capacity (Icu)
Operating duty: O — 3min — CO
(2Rated service short-circuit interrupting capacity (Ics)
Operating duty: O — 3min — CO — 3min — CO
Upper limit of temperature rise of terminal after breaking:
80K or less
O duty: The circuit breaker in the ON status carries and
interrupts short-circuit current.
CO duty: A shorted circuit is formed, and the circuit
breaker is turned on to carry and interrupt short-circuit
current.

®0pening/closing performance

Table 4-2 shows the durability against opening and closing.
See the durability against opening and closing as reference
when using a circuit breaker as a switchgear.
The durability against tripping by SHT (shunt tripping device),
UVT (undervoltage tripping device) and trip button is 10% of
the total durability against opening and closing.
Note: Opening and closing operations are regarded as one
time.
If a circuit breaker is regularly used to trip, the life of the
circuit breaker will be significantly reduced.

Table 4-2 Durability of MCCB against opening and closing
(IEC 60947-2)

Rated current Frequency of opening |Durability against opening and closing (times)
(A) i C|OSing (times/hour) curygri}th flow cﬂgrr‘\?lf‘tow Total
100 or less 120 1500 8500 10000
101 to 315 120 1000 7000 8000
316 to 630 60 1000 4000 5000
631 to 2500 20 500 2500 3000
2501 or more 10 500 1500 2000
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3. Current-carrying Capacity and Operating Temperature

M Operating current vs. ambient temperature

Rated current of circuit breakers is adjusted for the rated ambient temperature. This is because circuit breakers are
often installed in a casing as a switchboard or a control board, and temperature of the installed place of the breaker
becomes higher than ambient temperature of the wires. If temperature of the installation site of circuit breakers
greatly differ from the rated ambient temperature, it is necessary to correct rated current according to the
temperature correction curve (shown in the Paragraph of characteristics and outside shape in the catalog). Load
current can be increased up to the rated current corrected according to ambient temperature.

However, set current rating with enough allowance while taking fluctuation of power voltage and load current into
consideration so that maximum operating current may not exceed the rated current.

(1) Cautionary instructions for using heat resistive wire

For using insulated wires of higher heat resistance than that of 600V PVC insulated wire (allowable temperature
60°C), it is necessary to take the following points into consideration.

For circuit breakers, size of test wire is stipulated by each test current in IEC60947-1

If size of connection wire is thinner than the test wire size, temperature of the breaker terminals increases and
overcurrent tripping operation characteristic may change in some cases. (Operating time becomes shorter usually.)
At motor load, for example, influence of change in operation characteristic by difference in size of connection wire
is insignificant and can be disregarded because the load current is far lower than the rated current of the circuit
breaker.

Table 4-3 Size of test wire

Range of test current Conductor size
(A) (mm?)
0 < < 8 1.0
8 12 15
12 15 25
15 20 25
20 25 4.0
25 32 6.0
32 50 10
50 65 16
65 85 25
85 100 35
100 115 35
115 130 50
130 115 50
150 175 70
175 200 95
200 225 95
225 250 120
250 275 150
275 300 185
300 350 185
350 400 240
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(2) Connection of aluminum conductors

* When aluminum conductors are connected, be careful to prevent the contact resistance (due to the oxidized film
of aluminum) from being increased.

* The surface of the connection point of the aluminum conductors shall be properly treated by plating (zinc
displacement-Copper-Silver) or by joint compound. If the treatment is done only by joint compound, reliability is
low, this should be limited to when plating is impossible (eg. at site).

* For aluminum cables, use compression terminals that are exclusively for aluminum cables.

* The compression portion of the terminal shall be provided with taping, and the aluminum wire shall not be
exposed to the atmosphere.

Taping

Circuit breaker [ P

Aluminum cable

Compression terminal for
aluminum cable

N

Fig. 4.16 Example of connection of aluminum conductor

(3) Maximum operating current of installation without clearance between breakers

In case of installation without clearance between breakers, because malfunction failures can result by heat of é
breaker, use the operating current not to exceed the below value. §
®
Table 4-4
Model Maximum operating current

BH-D6 BH-D10 BH-DN BV-DN

CP30-BA  CP-S

NF30-CS

NF32-SV  NF63-CV NV32-SV  NV63-CV

NF63-SV  NF63-HV NV63-SV  NV63-HV

NF125-CV  NF125-SGV NF125-SEV NV125-CV

NF125-SV  NF125-LGV NF125-HEV NV125-SV 80% of rated current

NF125-HV ~ NF125-HGV NV125-HV

NF125-RGV

NF160-SGV NF160-LGV NF160-HGV

NF250-CV  NF250-LGV NV250-CV

NF250-SV  NF250-SGV NV250-SV  NV250-SEV

NF250-HV ~ NF250-HGV NF250-RGV NV250-HV  NV250-HEV

NF400-CW  NF400-SW  NF400-SEW NF400-HEW NV400-CW  NV400-SW NV400-SEW NV400-HEW

NF400-REW NF400-UEW

Nggggzg\évw NF630-SW  NF630-SEW NF630-HEW NV630-CW  NV630-SW NV630-SEW NV630-HEW 90% of rated current

NF800-CEW NF800-SDW NF800-SEW NF800-HEW NV800-SEW NV800-HEW

NF800-REW NF800-UEW
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4. Application of Circuit Breaker According to Breaking Capacity

[ Class C, FAU Series [__] Classes S, Hand R
.MCCB (NF) (The correlation between transformers and interrupting capacities is intended for short-circuiting just under the secondary )
Table 4-5 230VAC voltage of 3-phase standard transformer, 210V or 420V, or the voltage of single-phase 3-wire transformer, 210V.
3ph trans. capacity (KVA)] 30 orless | 50to75 [ 100 | 150 to 300 [ 500 to 1500 [ 2000 to 3000 \
1ph trans. capacity (kVA) 20 orless | 30to50 | 75 | 100to150 | 200 to 300 - |
Breaking 2.5 5 7.5 10 15 25 30 3536 50 85 100 125 150 170 200
capacity (kA) (sym) 1 1 I 1 1 11 1 1 I I I [
30.32  |NFOCSE NEso sy
NF30-FAU (1)
5060 « 63 NF??{EAU NF63-CV NF63-SV NF63-HV
NF125-SEV |NF125-HEV
< 100« 125 NF125-CV NF125-SV NF125-RGV NF125-UV
> NF125-HV
S NF250-SV NF250-HV
Il o ¥ NF250-RGV NF250-UV
= 225 « 250 NF250-CV NF250-SEV NF250-HEV 50-RG 50-U
400 NF400-CW NF400-SW/SEW|NF400-HEW |NF400-REW| NF400-UEW
600 * 630 NF630-CW NF630-SW/SEW|NF630-HEW | NF630-REW
800 NF800-CEW NF800-SEW | NF800-HEW | NF800-REW| NF800-UEW \
1000 to 4000 NF1000-SEW~NF1600-SEW
*1 The breaking capacity of NF30-FAU and NF50-FAU having a rated current of 5A is 1.5kA.
Table 4-6 440VAC
Trans. capacity (VA)] 30orless | 50t0100 | 150 to 300 [ 500t0 1000 | 1500 to 2000 [ 2500 to 5000 |
Breaking 15 25 75 10 15 20 25 30 3536 50 65 85 125 200
capacity (kA) (sym) 1 1 I 1 1 1 11 | | | I |
3032 NF30-CS|NF32-SV
50+ 6063 NF63-CV NF63-SV NF63-HV
NF125-SV \ NF125-HV i i
z 100+ 125 NF125-CV NF125-SEV NF125-HEV NF125-RV NF125-UV
° NF250-SV NF250-HV
2 225 ¢ 250 - NF250-RV NF250-UV
E NF250-CV NF250-SEV NF250-HEV S0
I 400 NF400-CW \ NF400-SW/SEW NF400-HEW NF400-REW NF400-UEW
600 * 630 NF630-CW \NFGSO-SW/SEW NFE30-HEW NF630-REW
800 NF800-CEW \ NF800-SEW | NF800-HEW NF800-REW NF800-UEW \
1000 to 4000 NF1000-SEW~NF1600-SEW
[ Class C, FAU Series [__] Classes S, Hand R
.ELCB (NV) The correlation between transformers and interrupting current is intended for short-circuiting just under the secondary )
Table 4-7 230VAC voltage of 3-phase standard transformer, 210V or 420V, or the voltage of single-phase 3-wire transformer, 210V.
3ph trans. capacity (KVA) 30 or less [ 50to75 [ 100 | 150 to 300 [ 500 to 1500 [ 2000 to 3000 |
1ph trans. capacity (kVA) 20 or less | 30to50 [ 75 [100to 150] 200 to 300 \ = |
Breaking 15 25 5 75 10 15 25 30 3536 50 85 100 125
capacity (kA) (sym) I | I I | | L I | I J
3032 NV30-FAU (*1) NV32-SV
506063 |NV50-FAU (*1) NV63-CV NV63-SV ‘NVBS-HV‘
< \ NV125-8V \ NV125-HV
o| 100-125 bk | NV125-SEV NVi25-HEV
o NV250-SV NV250-HV
2252 NV250-CV
- 5250 NV250-SEV NV250-HEV
400 NV400-CW \ NV400-SW/SEW  |NV400-HEW
600 « 630 NV630-CW | NV630-SW/SEW_ [NV630-HEW
800 NV800-SEW NV800-HEW
*1 The interrupting current of NF30-FAU and NF50-FAU having a rated current of 5A is 1.5kA.
Table 4-8 440VAC
Trans. capacity (KYA)] 30 orless | 50 to 100 [ 150 to 300 [ 500t0 1000 | 1500 to 2000 [ 2500 to 5000 |
Breaking 25 5 75 10 15 25 30 3536 50 6570 85 125
capacity (kA) (sym) i | i I I | I 11 I L1 ]
3032 NV32-SV |
50 60 * 63 NV63-CV__ | NV63-SV [NV63-HV
— NV125-HV \
<| 100-125 NV125-Cv NV125-SV [NVI25-SEV NV125-HEV
(]
£ . g NV250-SV NV250-HV
US: 225250 s ey NV250-SEV NV250-HEV
400 NV400-CW NV400-SW/SEW NV400-HEW
600 « 630 NV630-CW \ NV630-SW/SEW  |NV630-HEW
800 NV800-SEW NV800-HEW
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In some lighting apparatuses, the service life of circuit breakers may be reduced by the influence of inrush current applied when
the lamps are turned on. Periodically check for abnormal temperature rise of the circuit breaker in such an apparatus.

5. Selection of Circuit Breaker for Electric Lamp or Heater Circuit

The maximum working current is 0.8 times the rated current of each circuit breaker.

EMCCB (NF)
Table 4-9 230VAC
Max. working Rat?d .cur.rtent Breaking capacity (kA) 230VAC (Icu sym)
O EfIfeiL] 25 5 75 10 15 25 30 36 50 85 100 125 150 170200
current (A) | preaker (A) | 0 3 ; : |
12 15
; 2 gg NF30-CS NF32-SV \F1o5.SY NF125-HY
3 20 NF63-SV NF63-HV
40 50 NF63-CV NF125-RGV|NF125-UV
48 60
60 75 NF125-SV NF125-HV
80 100 NF125-CV TZS'SEV NNFF11225-SHE\</ NF125-HEV
100 125 5-
120 150
140 175
NF250-SV NF250-HV
NF250-CV NF250-RGV |NF250-UV
128 ggg 50-C NF250-SEV NF250-HEV 50-RG S0-U
200 250
240 300
NF400-SW |NF400 NF400
280 350 NF400-CW NF400-REW
320 200 NF400-SEW | -HEW -UEW
400 500 NF630-SW |NF630
480 600 NF630-CW NF630-SEW | -HEW |NFESOREW] \ikgoo
560 700 NF800 -UEW
640 800 NF800-CEW NFBOO-SEW | -\ |NF800-REW
800 1000 NF1000-SEW
960 1200 NF1250-SEW
1120 1400
1280 1600 NF1600-SEW
5
Table 4-10 440VAC =
o
Max. working Rat(fad _cur_r;ent Breaking capacity (kA) 440VAC (Icu sym) L)
@l el 15 25 5 75 10 25 30 36 45 50 70 85 125 150 200 Q@
current (A) | preaker (A) | | | | | ]
12 15 >
16 20 NF30-CS NF32-SV  [NF8V 2
24 30 & NF125-HV
B 0 NFE3-SV | NF63-HV L
40 50 NF63-Cv NESSOY NF125-SV. —— NF125-RGV NF
48 60 5LLI ;LLI 125-UV
60 75 o Bl NF125-HV - NFIZ5RGY
S| Mo " |
80 100 NF125-CV s I
100 125 2|7z
120 150
140 175 NF250-SV
160 200 NF250-CV NF250- NF250-HV NE250-RGY NF
180 225 SEV NF250-HEV 250-Uv
200 250
240 300 NF400-SW NF400-
280 350 NF400-CW NF400-REW NF400-UEW
320 400 NF400-SEW | HEW
400 500 NF630-SW |NF630-
480 600 NF630-CW NF630-SEW | HEW NF630-REW NF800-UEW
560 700 NF800-SEW |NF800- )
640 800 NF800-CEW HEW NF800-REW
800 1000 NF1000-SEW
960 1200 NF1250-SEW
1120 1400
1280 1600 NF1600-SEW
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MELCB (NV)
Table 4-11 230VAC

Max. working |Rated current Breaking capacity (kA) 230VAC (lcu sym)
current (A) (A) 2i5 ? 75 10 15 25 3|0 3|6 50 85 100 125
1
12 15
1 2! NV32-SV NV32-SV
6 0 NV125-HV
24 30 NV63-HV
32 40
40 50 NV63-CV NV63-SV
48 60 NV125-
60 75 NV125-HV HV
NV125-SEV | NV125-
80 100 NV125-CV NV125-SV
HEV
100 125
120 150
140 175 NV250-SV NY—?\?O_
160 200 NV250-CV NV250-SEV NV250-
180 225 HEV
200 250
240 300
NV400-SW | NV400
NV400-CW
280 350 NV400-SEW| -HEW
320 400
400 500 NV630-SW | NV630
NV630-CW
480 600 NV630-SEW| -HEW
560 700 NV800
NV800-SEW
640 800 -HEW
Table 4-12 440VAC
Max. working | Rated current Breaking capacity (kA) 440VAC (Icu sym)
current (A) (A) 25 5 75 10 25 30 36 4|5 50 70 85 125
L
12 15
16 20 NVa2-sv NV125-SV NV125-HV
24 30 NV63-CV NV63-SV NV63-HV
%2 40 NV63-CV
40 50 ’
48 60 NV125-HV NV125-
60 75 NV125-SV | \y125.gEy | NVI25-HV | ey
NV125-CV NV125-SEV NV125-HEV
80 100
100 125
120 150
140 175 NV250-SV NV250-HV
160 200 NV250-CV NV250-SEV NV250-HEV
180 225
200 250
240 300 NV400- V400
280 350 NV400-CW W HEW
320 400 NV400-SEW
400 500 NV630-SW | NV630
480 600 NV630-CW NV630-SEW| -HEW
560 700 NV800
NV800-SEW
640 800 HEW
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6. Selection of Circuit Breaker for Motor Branch Circuit \%

(direct-to-line starting or Y-A starting)

.MCCB (N F) Motor is protected from overload by Electromagnefic
electromagnetic switch. Circuit breaker is installed
Table 4-13 200/220VAC for 3-phase induction motor to protect circuit from short-circuit.
For 4-pole| Electromagnetic Breaking capacity (kA) 230VAC (lcu sym)
motor contactor 25 7.5 15 25 30(*1) 50 85 100 150(*2) 200
Output| Fuk M Heater . Type
RhiSM odel nomnall Model [Ratingl Model [Rating| Model [Ratingl Model [Rating| Model [Rating| Model [Rating] Model [Rating Ratng) Model |Rating| Model |Rating
(kw) |08 () name
8:; ?:; N10-N21 %NFSO-CS @) INF32-sv| (3) |NFe3-sv| (3) [NFe3-HV(10) NF125-8V [(15) NF125-HV [(15) NF125-V |(15)
) 0.4 | 2.1 [N10-N21 2.1 [NF30-CS| 5 |[NF32-SV| 5 |NF63-SV| 5 |NF63-HV|(10) NF125-SV |(15) NF125-HV (15) NF125-UV |(15)
5 0.75| 3.7 |N10-N21 3.6 [NF30-CS| 10 [NF32-SV| 10 | NF63-SV| 10 |[NF63-HV| 10 NF125-SV |(15) NF125-UV |(15)
% NF125-HV [(15)
2 |1.5|6.4 [N10-N25 6.6 [NF30-CS| 15 |[NF32-SV| 15 |NF63-SV| 15 INF63-HV| 15 NF125-SV |(15) NF125-HV | 15 NF125-UV |(15)
E 2.2 9.1 [N10-N35 9 |[NF30-CS|20 |[NF32-SV| 20 |[NF63-SV| 20 |NF63-HV| 20 NF125-SV | 20 NF125-HV | 20 NF125-UV | 20
:(') 3.7 | 15 [N18-N35 15 |NF30-CS| 30 |[NF32-SV| 30 | NF63-SV| 30 INF63-HV| 30 NF125-SV | 30 NF125-HV | 30 NF125-UV | 30
% 55| 22 migmgg 22 NF63-CV| 50 |NF63-SV| 50 [NF63-HV| 50 NF125-SV | 50 NF125-HV | 50 NF125-UV | 50
7.5 | 29 |N35-N50-N80 29 NF63-CV| 60 | NF63-SV| 60 INF63-HV| 60 NF125-SV | 60 NF125-HV | 60 NF125-UV | 60
11 | 44 |N50-N95 42 NF125-CV| 75 | NF125-SV | 75 NF125-HV | 75 NF125-UV | 75
15 | 55 |[N65-N125 54 NF125-CV|100| NF125-SV [100 NF125-HV [100 NF125-UV | 100
55| 22 — 22 NF63-CV| 50 | NF63-SV| 50 INF63-HV| 50 NF125-SV | 50 NF125-HV | 50 NF125-UV | 50
75|29 — 29 NF63-CV| 60 | NF63-SV| 60 INF63-HV| 60 [NF125-CV| 60 | NF125-SV | 60 NF125-HV | 60 NF125-UV | 60
1 | 44 — 42 NF125-CV| 75 | NF125-SV | 75 NF125-HV | 75 NF125-UV | 75
15 | 55 — 54 NF125-CV|100| NF125-SV [100 NF125-HV [100 NF125-UV | 100
18.5| 67 |N80-N125 67 NF125-CV|100| NF125-SV [100 NF125-HV [100 NF125-UV | 100
22 | 85 |N95-N150 82 NF250-CV 150 NF250-8V |150| NF250-HV [150 NF250-UV | 150
8 © | 30 | 110 |N125-N220 105 NF250-CV[175 NF250-8V |175| NF250-HV [175 NF250-UV |175
§ 'zEu 37 | 130 |N150-N220 125 NF250-CV|225 NF250-8V |225| NF250-HV [225 NF250-UV |225
2 w | 45 | 164 |N180-N400 150 NF400-CW |400| NF400-SW |300 | NF400-HEW 250 | NF400-REW | 250 |NF400-UEW | 250
> 2 | 55 | 195 |N220-N400 180 NF630-CW |500| NF400-SW |300 | NF400-HEW|300| NF400-REW | 300 |NF400-UEW | 300 4
S |75 | 267 | N300-N400-(N600) | 250 NF630-CW |600 | NF630-SW |500 | NF400-HEW |400| NF400-REW | 400 |NF400-UEW |400
% 90 | 320 | N300-N400-(N600-N800) | 330 NF800-CEW |600| NF630-SW |600| NF630-HEW |500 | NF630-REW | 500 |NF800-UEW | 500
© [ 110 | 385 | N300-N400-(N600:N800) | 330 NF800-CEW |600 | NF630-SEW |600 | NF630-HEW |600 | NF630-REW | 600 |NF800-UEW | 600
& [132]470|(N600-N800) [500 NF1000-SEW| 700
160 | 580 (N600-N800) | 500 NF1250-SEW 800 c
200 720 (N800) 600 NF1600-SEW|1000 (@]
Notes *1 The breaking capacity of NF250-CV is 36kA. *2 The breaking capacity of NF1000- to 1600-SEW is 125kA. -'3
Table 4-14 400/440VAC for 3-phase induction motor %
For 4-pole| Electromagnetic Breaking capacity (kA) 415VAC (lcu sym) 2
mou;r . contactor 1.5 2.5 7.5 10 25 30(*1) 50(*2) 70 150(*3) 200
T
O(E‘t;l;t CL?%‘M Model n%?n:i;neg\ Model |Rinig) Model |Raing Model |Rangl Model |Ratngl Model |Rafngl Model |Rafng) Model |Rafngl Model ([Rafng) Model |Rating| Model |Rating
0.2 0.6 [N10-N21 0.7 [NF30-CS|(3) | NF32-SV [ (3) [NF63-SV [ (3) [NF63-HV | 10 NF125-SV |(15)|NF125-HV|(15) NF125-UV |(15)
0.4 | 1.1 [N10-N21 1.3 INF30-CS|(3) | NF32-SV | (3) [INF63-SV | (3) |[NF63-HV | 10 NF125-SV |(15)| NF125-HV|(15) NF125-UV |(15)
0.75| 1.9 [N10-N21 1.7 [INF30-CS| 5 [NF32-SV| 5 |[NF63-SV| 5 |NF63-HV | 10 NF125-SV |(15)| NF125-HV|(15) NF125-UV|(15)
1.5 | 3.2 [N10-N21 3.6 |[NF30-CS | 10| NF32-SV |10 [NF63-SV | 10 [NF63-HV | 10 NF125-SV |(15)| NF125-HV|(15) NF125-UV |(15)
2 [2.2]4.6 |[N10-N21 5 |NF30-CS|10|NF32-SV| 10 |NF63-SV | 10 | NF63-HV | 10 NF125-SV |(15)| NF125-HV|(15) NF125-UV |(15)
‘g 3.7 | 7.5 [N11-N35 6.6 |[NF30-CS |20 | NF32-SV | 20 [NF63-SV | 20 [NF63-HV | 20 NF125-SV| 20 |[NF125-HV| 20 NF125-UV |20
» [5.5] 11 |[N18-N35 11 |NF30-CS |30 | NF32-SV |30 |NF63-SV | 30 | NF63-HV | 30 NF125-SV | 30 |[NF125-HV| 30 NF125-UV |30
2 75| 15 [N20-N35¢N50 | 15 |[NF30-CS |30 | NF32-SV |30 |NF63-SV |30 | NF63-HV | 30 NF125-SV| 30 |[NF125-HV| 30 NF125-UV | 30
ARE: oo Neot |22 50| NF63-CV | 50 | NF63-SV | 50| NF63-HV |50 NF125-V | 50 |NF125-HV | 50 NF125-UV| 50
§ 15 | 28 |N35+N50-N80 | 28 NF63-CV |60 | NF63-SV | 60 | NF63-HV | 60 NF125-SV | 60 |[NF125-HV | 60 NF125-UV | 60
& [18.5] 34 |[N50-N95 35 NF63-CV | 60 | NF63-SV | 60 |[NF125-CV | 60 NF125-SV| 60 |[NF125-HV| 60 NF125-UV | 60
22 | 42 |N50-N95 42 NF125-CV| 75 NF125-SV | 75 |[NF125-HV | 75 NF125-UV |75
30 | 55 |[N65-N125 54 NF125-CV 100 NF125-SV |100{NF125-HV 100 NF125-UV [100
37 | 65 |[N80-N150 67 NF125-CV|100 NF125-SV [100| NF125-HV|100 NF125-UV 100
45 | 82 |[N95-N150 82 NF250-CV|125| NF250-SV |125 NF250-HV 125 NF250-UV |125
55| 11 - 1 NF63-CV |30 | NF63-SV | 30 | NF63-HV | 30 NF125-SV | 30 |NF125-HV| 30 NF125-UV| 30
75| 15 = 15 NF63-CV | 40 |NF63-SV | 40 |NF63-HV | 40 NF125-SV| 40 |[NF125-HV| 40 NF125-UV |40
1|22 - 22 NF63-CV | 50 |NF63-SV | 50 | NF63-HV | 50 NF125-SV | 50 |NF125-HV| 50 NF125-UV| 50
15 | 28 - 28 NF63-CV | 60 | NF63-SV | 60 |NF125-CV | 60 NF125-SV| 60 |[NF125-HV| 60 NF125-UV | 60
18.5| 34 - 35 NF63-CV |60 | NF63-SV | 60 |NF125-CV | 60 NF125-SV | 60 |[NF125-HV| 60 NF125-UV| 60
22 | 42 - 42 NF125-CV| 75 NF125-SV| 75 |[NF125-HV| 75 NF125-UV |75
30 | 55 - 54 NF125-CV|100 NF125-SV [100| NF125-HV|100 NF125-UV|100
g 37 | 65 - 67 NF125-CV|100 NF125-SV|100{NF125-HV|100 NF125-UV |100
s 45 | 82 - 82 NF250-CV|150| NF250-SV |150 NF250-HV | 150 NF250-UV 150
z i 55 | 96 |N125-N220 105 NF250-CV 175 NF250-SV |175 NF250-HV |175 NF250-UV |175
> 2 | 75 | 134 |N150-N220 125 NF250-CV|225| NF250-SV | 225 NF250-HV |225 NF250-UV |225
T [90 | 160 [N180-N400 150 NF250-SEV | 225 NF250-HEV |225 | NF400-REW 225 | NF400-UEW | 225
@ | 110|192 |N180-N400 180 NF400-SW| 350 NF400-HEW| 300 | NF400-REW |300| NF400-UEW | 300
_g 132 | 233 | N220-N400 250 NF400-SW|400| NF400-HEW | 400| NF400-REW |400| NF400-UEW |400
S [ 160|290 | N300 « N400 + (N600) | 250 NF630-SW|500 | NF630-HEW | 500 | NF630-REW |500| NF800-UEW | 500
% 200 | 360 | N300+ N400+ (NG00 N§00) | 330 NF630-SW|600| NF630-HEW | 600 | NF630-REW |600| NF800-UEW |600
£ [220 389 | N30+ N0+ (NG00 +NGOO) | — NF630-SW|600| NF630-HEW |600 | NF630-REW |600 | NF800-UEW |600
O 250430 | (N600 * N800) | 500 NF630-SEW | 700| NF630-HEW |600 | NF630-REW |600 | NF800-UEW | 700
l 300 500 | (N600 » N800) | 500 NF800-SEW | 700 NF800-HEW | 700 | NF800-REW {700 | NF800-UEW | 700
Notes *1 The breaking capacity of NF250-SV and NF250-SEV is 36kA. *2 The breaking capacity of NF400-SW is 45kA. *3 The breaking capacity of NF400- to 800-REW is 125kA.
Remarks: 1. Circuit breakers are selected under the starting conditions shown in the right table.
2. Protection coordination is examined under the condition of cold start at 40°C. Starting conditions for selection
3. The ratings in parentheses apply to cases where thermal relays with saturating reactor are used. . Direct-10-ne | Startup invush current (x alHload current)
4. Although the inrush current upon switching to A connection fluctuates depending on the residual magnetic flux at star Motor capacity | starting time |— 2 - - -
starting, A connection closing phase or power supply transformer capacity, in most cases, the inrush current is less than (600%) Direct-to-line starting| ~ Y-A starting
the values shown in the right table. , . . , 0.210 7.5kW 10s 12 times 16 times
5. The maximum starting current is the effective value of current (value after transient phenomena disappear) at the time
when the rotator starts to rotate. 11to 55 10 12 17
6. It was assumed that the Y-A starting would be performed by the open transition method which is a general method butis [~ 7515 300 10 14 18

known to carry large transient inrush current.
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HELCB (NV)
Table 4-15 200/220VAC for 3-phase induction motor

Selection of MCCB and ELCB

For 4-pole Electromagnetic Breaking capacity (kA) 230VAC (lcu sym)
motor contactor 25 7.5 15(*1) 25 30(*2) 50 85 100
Full-
?E\tx])t cb?ﬁdm Model n%?n:i;'z‘ear‘ Model [Ratingt Model |Raingt Model [Rating Model |Ratng Model |[Ratingt Model |[Raing Model |Rating Model |Rating
8; ?; N10-N21 % NV30-CS | (5) | NV63-CV | (5) | NV32-SV |(15)| NV63-HV |(15) NV125-SV |(15) NV125-HV |(15)
g 0.4 | 2.1 | N10-N21 2.1 | NV30-CS | 5 | NV63-CV | 5 | NV32-SV [(15)] NV63-HV |(15) NV125-SV |(15) NV125-HV |(15)
j:g 0.75| 3.7 | N10-N21 3.6 | NV30-CS | 10 | NV63-CV | 10 | NV32-SV |(15)| NV63-HV |(15) NV125-SV |(15) NV125-HV |(15)
g 1.5 | 6.4 | N10-N25 6.6 | NV30-CS | 15| NV63-CV | 15| NV32-SV | 15| NV63-HV | 15 NV125-SV | 15 NV125-HV |(15)
£ [2.2]9.1 | N10-N35 9 | NV30-CS | 20 | NV63-CV | 20 | NV32-SV | 20 | NV63-HV | 20 NV125-SV | 20 NV125-HV | 20
& [8.7] 15 [ N18-N35 15 | NV30-CS | 30 | NV63-CV | 30 | NV32-SV | 30 | NV63-HV | 30 NV125-SV | 30 NV125-HV | 30
‘é 5.5 | 22 | N25+N35 ¢ N50 * N65 | 22 NV63-CV_| 50 | NV63-SV | 50 | NV63-HV | 50 NV125-SV | 50 NV125-HV | 50
5 7.5 | 29 | N35 « N50-N80 29 NV63-CV | 60 | NV63-SV | 60 | NV63-HV | 60 NV125-SV | 60 NV125-HV | 60
11 | 44 | N50-N95 42 NV125-CV | 75 | NV125-SV | 75 NV125-HV | 75
15 | 55 | N65-N125 54 NV125-CV |100| NV125-SV |100 NV125-HV |100
55| 22 - 22 NV63-CV | 50 | NV63-SV | 50 | NV63-HV | 50 NV125-SV | 50 NV125-HV | 50
75| 29 - 29 NV63-CV | 60 | NV63-SV |60 | NV63-HV | 60 | NV125-CV | 60 | NV125-SV | 60 NV125-HV | 60
1| 44 - 42 NV125-CV | 75 | NV125-SV | 75 NV125-HV | 75
15 | 55 - 54 NV125-CV |100| NV125-SV |100 NV125-HV |100
o é) 18.5| 67 | N80-N125 67 NV125-CV [100] NV125-SV [100 NV125-HV |100
-% £ | 22 | 85 | N95-N150 82 NV250-CV |150| NV250-SV |150] NV250-HV |150
% E: 30 | 110 | N125-N220 105 NV250-CV |175] NV250-SV |175| NV250-HV 175
< g 37 | 130 | N150-N220 125 NV250-CV |225] NV250-SV |225| NV250-HV |225
> £ [ 45 [ 164 [ N180-N400 150 NV400-CW |400| NV400-SW |300| NV400-HEW | 250
& |55 [195 | N220-N400 180 NV630-CW |500| NV400-SW |300| NV400-HEW | 300
‘é 75 | 267 | N300 « N400 « (N600) | 250 NV630-CW |600| NV400-SEW [400| NV400-HEW | 400
5 90 | 320 | N300 * N400 * (N600 * N800) | 330 NV630-SEW [500] NV630-HEW | 500
1 [ 110 | 385 | N300« N400 « (N600 « N800) | 330 NV630-SEW |600] NV630-HEW | 600
Notes *1 The breaking capacity of NV32-SV is 10kA. *2 The breaking capacity of NV250-CV is 36kA.
Table 4-16 400/440VAC for 3-phase induction motor
For 4-pole Electromagnetic Breaking capacity (kA) 415VAC (lcu sym)
motor contactor 25 5 7.5 10 25 30(*1) 50(*2) 70
Output oo Model ol Model |t Model [ Model |Raing  Model Model Model [ing Model [Raing Model
(W) PR odel i ode ating ode afing odel afing odel afing odel afing odel afing odel ating odel ating
0.2 | 0.6 | N10-N21 0.7 | NV63-CV_|(5)] NV32-SV [(5)] NV63-SV_|(5)| NV63-HV |(15) NV125-SV [(15)] NV125-HV |(15)
0.4 | 1.1 | N10-N21 1.3 | NV63-CV [(5)| NV32-SV [(5)] NV63-SV |(5)] NV63-HV |(15) NV125-SV_[(15)] NV125-HV |(15)
0.75| 1.9 | N10-N21 1.7 | NV63-CV | 5| NV32-S8V | 5| NV63-SV | 5| NV63-HV |(15) NV125-SV [(15)] NV125-HV |(15)
N 1.5 | 3.2 | N10-N21 3.6 | NV63-CV_|10| NV32-SV |10 NV63-SV_|10| NV63-HV [(15) NV125-SV_[(15)] NV125-HV |(15)
£ | 2.2 ] 4.6 | N10-N21 5 NV63-CV [10] NV32-SV_[10| NV63-SV |10| NV63-HV |(15) NV125-SV |(15)] NV125-HV [(15)
j:g 3.7 | 7.5 | N11-N35 6.6 | NV63-CV_ 20| NV32-SV |20 NV63-SV 20| NV63-HV |20 NV125-SV 20| NV125-HV |20
2 5.5 | 11 | N18-N35 11 | NV63-CV_|30| NV32-SV 30| NV63-SV |30| NV63-HV |30 NV125-SV |30| NV125-HV |30
£ | 7.5 | 15 | N20-N35 « N50 15 | NV63-CV 30| NV32-SV |30| NV63-SV |30| NV63-HV |30 NV125-SV 30| NV125-HV |30
S | 11 [ 22 [N25+N35+N50+N65| 22 | NV63-CV |50 NV63-SV_|50| NV63-HV |50 NV125-SV |50 | NV125-HV |50
*é 15 | 28 | N35 » N50-N80 28 | NV63-CV_ |60 NV63-SV_|60| NV63-HV |60 NV125-SV 60| NV125-HV |60
g 18.5| 34 | N50-N95 35 NV125-CV |60 NV125-SV |60| NV125-HV |60
22 | 42 | N50-N95 42 NV125-CV |75 NV125-SV 75| NV125-HV |75
30 | 55 | N65-N125 54 NV125-CV_|100 NV125-SV_[100] NV125-HV |100
37 | 65 | N80-N150 67 NV125-CV_[100 NV125-SV [100] NV125-HV [100
45 | 82 | N95-N150 82 NV250-CV_[125| NV250-SV |125 NV250-HV [125
55| 11 - 11 NV63-CV_ |30 NV32-SV_|30| NV63-SV_ 30| NV63-HV |30 NV125-SV |30| NV125-HV |30
75 | 15 - 15 | NV63-CV |40 NV63-SV 40| NV63-HV |40 NV125-SV 40| NV125-HV |40
1| 22 - 22 | NV63-CV_ |50 NV63-SV_|50| NV63-HV |50 NV125-SV |50 | NV125-HV |50
15 | 28 - 28 | NV63-CV |60 NV63-SV_ |60 | NV125-CV |60 NV125-SV 60| NV125-HV |60
18.5| 34 - 35 NV125-CV |60 NV125-SV |60| NV125-HV |60
o 22 | 42 - 42 NV125-CV |75 NV125-SV |75| NV125-HV |75
.% 30 | 55 - 54 NV125-CV [100 NV125-SV [100] NV125-HV [100|
I 37 | 65 - 67 NV125-CV_|100 NV125-SV [100] NV125-HV |100
2 45 | 82 - 82 NV250-CV |150| NV250-SV |150 NV250-HV |150
> |55 | 96 [ N125-N220 105 NV250-CV_[175| NV250-SV |175 NV250-HV [175
'% 75 | 134 | N150-N220 125 NV250-CV_|225| NV250-SV |225 NV250-HV |225
@ | 90 | 160 | N180-N400 150 NV250-SEW |225 225| NV250-HEW |225
< [ 110 | 192 | N180-N400 180 NV400-SW |350] NV400-HEW [300
:Z 132 | 233 | N220-N400 250 NV400-SW |400] NV400-HEW |400|
% 160 | 290 | N300 * N400 * (N600) | 250 NV630-SEW |500] NV630-HEW |500
7 [ 200 | 360 | N300« N400 « (N600 * N800) | 330 NV630-SEW |600] NV630-HEW 600
Notes *1 The breaking capacity of NV250-SV and NV250-SEV is 36kA. *2 The breaking capacity of NV400-SW is 45kA.
Remark: 1. For the selecting conditions, please refer to the remarks on page 73.

Example of Y-A starting current waveform (crest value envelope)

Pump load S phase current
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Steady load current crest value = y/2x283A

Inrush current crest value at switching
to A connection=6680A

Operation in

Y connection

Operation in
A connection
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7. Selection of Motor Protection Breaker

B Motor Protection Breakers In principle, the operating characteristic curve of a selected motor
breaker must be lower than the heat characteristic of the motor.
The following table shows the rated capacities of standard
squired-cage 3-phase motors (4-pole) made by Mitsubishi Electric.
The starting conditions are shown in the table.

Table 4-17 for 3-phase induction motor

Model | Motor Protection Breaker NF32-SV NF63-CV NF63-SV NF125-SV NF250-SV
Rated 230V 7.5 7.5 15 50 85
breaking
capacity (kA) 415V 25 2.5 7.5 30 36
600% starting 2 32A or less: 2 32A or less: 2 32Aor less: 2 5
time limit (s) 40A or more: 7 40A or more: 7 40A or more: 7
Startup inrush
current limit (%) 1200 1200 1200 1200 1100
Example of rated capacity Model for .
of motor (kW) Rated current Rated current Rated current Rated current Rated current combination with
electromagnetic
200/220V 400/440V contactor
0.4
0.2
0.75 4
0.4 N10-N21
C
0.75 1.5 4 4 4 ie]
=
(@]
2.2 5 5 5 L)
[0
wn
15 71 71 71
3.7 8 8 8 -
N11-N35
2.2 10 10 10
5.5 12 12 12 (12.5) N18-N35
N20-N35
37 75 16 16 16 (16) N50
N25 ¢ N35
N50 * N65
55 11 25 25 25 (25)
N35
7.5 15 32 32 32 32 N50-N80
18.5 40 40 (40) N50-N95
11 22 45 45 45
N65-N125
15 30 63
18. 7
85 8 4 N80-N125
22 45 90 N90-N125
55 100
55 N125-N220
30 125
37 75 150 N150-N400
45 90 175 N180-N400
200
55 110 255 N220-N400

Remarks: 1. Fot the rated curent in parentheses, breakers will be manufactured to order.
2. The approximate values of inrush current at direct-to-line starting are shown below.  Up to 7.5kW: 1000% 11kW or more: 1200% 75kW or more: 1400%

When the starting current is large and the starting power factor is low, a combination with an electromagnetic switch selected in accordance with “Table of selection of circuit
breaker for motor branch circuit” shown on page 73 is suitable.

(1) Note that any circuit breaker operates when the startup inrush current, starting current and starting time exceed the conditions shown in the above table.

Particularly, high-efficiency motors generally have higher starting current and lower starting torque compared to general-purpose motors, and motor breakers cannot be used for such motors.
(2) Note that a circuit breaker may operate when an electromagnetic contactor is opened or closed while a motor is running.
(3) Select a motor breaker having rated current approx. 1.0 to 1.1 times higher than the full load current of motor.
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8. Selection of Circuit Breaker for Inverter Circuit

M Selection of Circuit Breaker for Inverter Circuit
Since current containing harmonic components will flow, the
rated current of circuit breaker must be approx. 1.4 times the
inverter input current.

NFB

T

Power supply

)

M Selection of rated sensitivity current of Earth Leakage Circuit

44

Inverter| U Motor

Breaker for Inverter Circuit
Select the rated sensitivity current as stated below.

Circuit breakers for harmonics and surge: Rated sensitivity current I1An = 10 x {Ig1 + Ign + Ig2 + Igm}

Selection of MCCB and ELCB

(power supply

Install MCCB or ELCB on the primary side

installed on the secondary side, it may cause
electronic circuit trouble or overheating.

side) of the inverter. If it is

Note The life cycle of the circuit breaker for the circuit on the inverter primary side

will be reduced under the influence of transient inrush current. Install a switch.

Table 4-18 3-phase 200V class

Inverter input capacity | Rated current of circuit breaker|| Inverter input capacity | Rated current of circuit breaker

kVA A kVA A

5.5 30 4 175

9 40 52 225

12 50 66 300

17 75 80 350

20 100 100 500

28 125 110 500

34 150 132 600

Table 4-19-1

Examples of leakage current from line

when IV cable is wired in close contact
with ground (wiring in metallic conduit)

(3-phase 220V 60Hz)

General circuit breakers: Rated sensitivity current IAn = 10 x {Ig1 + Ign + 3 x (Ig2 + Igm)} DS Leakage cxrrent/km
mm m
6 135
Example 1 Ig1, 1g2: Leakage current from line 10 140
6mm?2x5m 6mm?2x20m ! o : : )
Ign: Leakage current from noise filter on inverter input side 16 169
Igm: Leakage current from motor operating on commercial power supply 25 176
N :r_ T Noise filter 3-phase gg ggg
- @ |~ fverter 220V 2.2kW 70 541
95 247
g1 Ign 1g2 Ilgm
-7 = - Table 4-19-2
Example 2 Example of leakage current from 3-phase induction motor (220V 60Hz)
50mm?2x5m 50mm?2x20m Motor output (kW) Leakage current (mA)
DEEE—— 2.2 0.2
R, 3.7 0.29
NV:’ ! Noise filter 3-phase 5.5 0.32
— _@ﬁ Invert -
i nverter 220V 22kW 75 0.42
11 0.55
15 0.63
g1 Ign 1g2 Igm 18.5 0.72
e = = 22 0.8
30 0.96
37 1.1

Example of selection 1

Example of selection 2

Breaker for harmonics and surge General breaker Breaker for harmonics and surge General breaker

5 5 5 5
Leakage current  Ig1 135 x 7000 = 0.675 135 x 1000 = 0.675 Leakage current g1 205 x 1000 = 1.025 205 x 1000 = 1.025
Leakage current  Ign 0 (without noise filter) Leakage current  Ign 0 (without noise filter)

20 20 20 20
Leakage current  1g2 135 x 7000 = 2.7 135 x 7000 * 3=8.1 Leakage current  1g2 205 x 7000 = 41 205 x 1000 = 12.3
Leakage current  Igm 0.18 0.18x3=0.54 Leakage current  Igm 0.72 0.72x3=2.16
Total leakage current  Ig 3.555 11.465 Total leakage current  Ig 5.845 15.485
Rated sensitivity Rated sensitivity
current (>1g x 10) 100 200 current (>1g x10) 100 500
Remarks: 1. Circuit breakers for harmonics and surge can detect earth fault on the secondary side of inverter only when the operating frequency is 120Hz or less. In the case of star

connection by neutral point grounding method, the sensitivity current for earth fault on the inverter secondary side is degraded. In this case, for protective ground for load device,
apply Class C grounding (10Q or less).
2. For general circuit breakers, the leakage current from the line between inverter and motor shall be calculated as three times the leakage current at the commercial frequency in
consideration of harmonic content.
3. For the model names of circuit breakers for harmonics and surge, refer to the specification list in Section 2 of this document. Models not for harmonics and surge are general

breakers.
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9. Selection of Circuit Breaker for Transformer Primary Side

Notes 1. The life cycle of the circuit breaker for the circuit on the transformer primary side will be significantly reduced under the
influence of excited inrush current. Install a switch to open and close the circuit.
2. Select a circuit breaker based on the example of excited inrush current of each transformer. When using a circuit
breaker for a transformer, check the magnitude of excited inrush current with the transformer manufacturer.

M Single-phase 210V
Table 4-20-1 MCCB

Example of transformer excited inrush current 4 Example of transformer excited inrush current @ | Example of transformer excited inrush current (3

Transmr@er pﬁ:?y G Rating| viheen Rating| viieon Rati
capacil Value 01 atin value i atin Value 01 atin
k| current it wave Model A e first wave Model A b first wave Model A 2
A | (multiple) (multiple) (multiple)
NF125-CV(*1) 60 NF63-CV(*1) 50 miggzgy,\]fze&s\/ 28
5 | 238 | 45 | NF125-CV, NF125-SV, NF125-HV 100 | 37 | NF125-CV(*1) 60 | 24 | N ovCD) =0)
NF125-SEV, NF125-HEV 50 NF125-CV, NF125-SV 75 NF{25.9V 50
] - ) NF125-SEV 50 NF63-CV(*1) 50
75 | 357 | 45 Eiggg_g\E"\/Nsiggos_‘\H"E’:'/FZ5O Hv }gg 37 | NF125-CV(*1) 75 | 24 | NF125-CV(*1)(*2) 60(50)
' NF250-CV, NF250-SV 125 NF125-CV, NF125-SV 75
NF125-CV(*1) 100
NF250-CV, NF250-SV, NF250-HV | 200 NF125-CV(*1) 60
10 | 476 | 43 37 | NF250-CV, NF250-SV 150 | 24
NF250-SEV, NF250-HEV 125 NF220.SEV 125 NF125-CV, NF125-SV 100
NF400-CW 400 NF250-CV, NF250-SV 225 NF125-CV(*1) 100
15 | 714 | 43 | NF400-SW 300 | 35 | \Foso.SEV 125 | 23 | NF250-CV, NF250-SV 150
NF400-SEW, NF400-HEW 200 ’
20 | 952 | 43 | NF400-SW 400 | .. | NF400-SW 350 | L, | NF250-CV, NF250-5V 200
: NF400-SEW, NF400-HEW 200 NF400-SEW 200 NF250-SEV 125
NF400-SEW, NF400-HEW 200 NF400-SW 300
30 | 143 | 37 | \fesoaw o0 | 34 | NF400-SEW 200 | 23 | NFa00.SEW 200
NF630-SEW(*1) 300 ) NF400-SEW(*1) 300
50 | 238 | 35 | \F1000-SEW 500 | 34 | NF6SO-SEW 300 | 23 | \Fe30-SEW 300 | o~
NF800-SEW(1) 400 R o
75 | 357 | 30 | \Fya50.5EW s0o | 29 | NFeoo-sEW(1) 400 | 22 | NF630-SEW 400 =
100 | 476 | 27 | NF1000-SEW 800 | 28 | NF1600-SEW 800 | 20 | NFBOO-SEW('1) 600 | @
150 | 714 | 24 Z — | 24 Z — | 19 | NF1600-SEW 800 | @
200 | 952 | 21 Z _ | 22 Z _ [ 19 Z — 1 o»
300 | 1429 | 17 - — | 18 Z — | 16 - Z
500 | 2381 | - Z - | 17 _ Z _ Z Z

Table 4-20-2 ELCB

Rated Example of transformer excited inrush current 1 Example of transformer excited inrush current @ | Example of transformer excited inrush current 3

TTQS';J@” iy C|reSt f Ratin C|resl f Ratin C|reSt f Rati
IEVA cur;‘ent fi‘gtuv?a?/e Model aAI 9 fi‘:gtltv?a?/e Model aAI g fi‘gtuv?a?/e Model ap:ng
(multiple) (muttiple) (multiple)
NV63-CV, NV63-SV 50
5 238 45 NV125-CV, NV125-SV, NV125-HV 100 37 NV125-CV, NV125-SV 75 o4 NV125-CV 60
: NV125-SEV, NV125-HEV 50 NV125-SEV 50 NV125-SV 50
NV125-SEV 50
75 35.7 45 NV250-CV, NV250-SV, NV250-HV 150 37 NV125-SEV 50 o4 NV125-CV, NV125-SV 75
) i NV250-SEV, NV250-HEV 125 NV250-CV, NV250-SV 125 NV125-SEV 50
10 476 43 NV250-CV, NV250-SV, NV250-HV 200 37 NV250-CV, NV250-SV 150 o4 NV125-CV, NV125-SV 100
) NV250-SEV, NV250-HEV 125 NV250-SEV 125 NV250-CV, NV250-SV 125
15 71.4 43 :x:gg:gvvx\/l ggg 35 NV250-CV, NV250-SV 225 23 NV250-CV, NV250-SV 150
NV250-SEV 125 NV250-SEV 125
NV400-SEW, NV400-HEW 200
20 5.2 43 NV400-SW 400 35 NV400-SW 350 23 NV250-CV, NV250-SV 200
i NV400-SEW, NV400-HEW 200 NV400-SEW 200 NV250-SEV 125
NV400-SEW, NV400-HEW 200 NV400-SW 300
30 143 37 NV630-SEW 300 34 | NV400-SEW 200 23 NV400-SEW 200
NV630-SEW 300
50 238 35 - - 34 | NV630-SEW 300 23 NV800-SEW 200
75 357 30 - - 29 - - 22 NV630-SEW 400
100 476 27 - - 28 - - 20 - -
150 714 24 - - 24 - - 19 - -
200 952 21 - - 22 - - 19 - -
300 | 1429 17 - - 18 - - 16 - -
500 | 2381 - - - 17 - - — — —

Notes *1 Examples of selection of high-instantaneous circuit breakers (special models) for primary side of transformer.
*2 The circuit breakers with rating in parentheses are special models.
Remarks: 1. For the circuit breakers whose rated current is adjustable, the rated current values are shown.

2. The crest value of the first wave of excited inrush current shall be calculated based on the multiple for the crest value of the first wave in the table, and the calculated value shall
not exceed the lower limit crest value of instantaneous tripping current of circuit breaker. The circuit breakers are selected on condition that the transformer rated current value
does not exceed 0.9 times the circuit breaker rated current. If the multiple for the crest value of the first wave is different from that shown in the table, a circuit breaker must be
separately selected.
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M Single-phase 420V
Table 4-21-1 MCCB

Rated Example of transformer excited inrush current Example of transformer excited inrush current @ | Example of transformer excited inrush current )
Transformer pri?;:ry Peak Peak Peak
capacity value of Rating | value of Rating | value of Ratin
k| current lfirst wave Model A 9 first wave Model A g first wave Model A g
A | (multiple) (multiple) (multiple)
NF63-CV(*1) 30 NF32-SV 15 ] i i 15
5 11.9 | 45 | NF63-CV, NF63-SV, NF63-HV 50 37 | NF63-CV, NF63-SV 15 24 mi?gss_g‘vNFGS CV, NF63-Sv 40
NF125-CV, NF125-SV, NF125-HV 50 NF125-SV 15 15
B B N N L= O R D e -
’ ’ NF125-CV, NF125-SV 60 NF125-CV(*2) (50)
NF63-CV(*1) 30
10 | 238 | 43 NF125-CV(*1) 60 37 NF63-CV(*1) 50 24 NF63-CV, NF63-SV 50
’ NF125-CV, NF125-SV, NF125-HV 100 NF125-CV, NF125-SV 75 NF125-CV(*2) (50)
NF125-SV 50
NF125-CV(*1) 100 NF125-CV(*1) 60 NF63-CV( 1) X 50
15 | 35.7 | 43 | NF250-CV, NF250-SV, NF250-HV 150 35 NF125-CV. NF125-SV 100 23 | NF125-CV(*1)(*2) 60(50)
NF250-SEV, NF250-HEV 125 ’ NF125-CV, NF125-SV 75
NF125-CV(*1) 100
NF250-CV, NF250-SV, NF250-HV 200 NF125-CV(*1) 60
20 | 476 | 43 . y 35 | NF250-CV, NF250-SV 150 23
NF250-SEV, NF250-HEV 125 NF250-SEV 125 NF125-CV, NF125-SV 100
20 | 714 | 37 miiggzgs\)’ » NF250-HEV ;gg a4 | NF250-CV, NF250-SV 225 | .. | NF125-CV(*1) 100
NF400-SW 250 NF250-SEV 125 NF250-CV, NF250-SV 150
NF400-SW 400 NF400-SW 400
50 o 35 NF400-SEW, NF400-HEW 200 34 NF400-SEW 200 23 | NF250-SEV 150
NF400-SEW, NF400-HEW 200
75 179 30 | NF630-SW 500 29 | NF400-SEW 200 22 Eijggg\évw ggg
NF630-SEW, NF630-HEW 300
NF400-SEW(*1) 300 N
100 | 238 | 27 | NF630-SW 600 | 28 | NFAOUSENCY 399 | 20 | NFaco-sEW 350
NF630-SEW, NF630-HEW 300
. NF400-SEW(*1) 400
150 | 357 24 | NF630-SEW(*1) 400 - - - 19 NF630-SEW 400
200 | 476 21 | NF800-SEW(*1) 600 22 | NF800-SEW(*1) 600 19 | NF800-SEW(*1) 600
300 | 714 17 | NF1250-SEW 800 18 | NF1600-SEW 800 16 | NF1250-SEW 800
500 | 1190 - - - 17 - - - - -
Table 4-21-2 ELCB
Rated Example of transformer excited inrush current 1O Example of transformer excited inrush current @ | Example of transformer excited inrush current (3
Transtormer pri?rt\:ry Peak Peak Peak
capacity value of Rating | value of Rating | value of Ratin
K| current it wave Model A g first wave Model A e first wave Model A 9
A | (multiple) (multiple) (multiple)
NV63-CV, NV63-SV, NV63-HV 50 NV32-SV 15 NV32-SV 15
5 11.9 | 45 | NV125-CV 60 37 | NV63-CV, NV63-SV 15 24 | NV63-CV, NV63-SV 15
NV125-SV, NV125-HV 50 NV125-SV 15 NV125-SV 15
NV32-SV 30
75 | 17.9 | 45 | NV125-CV, NV125-SV, NV125-HV 75 37 NV63-CV, NV63-Sv 60 24 | NV63-CV, NV63-SV 30
NV125-CV, NV125-SV 60
NV125-SV 30
10 | 238 | 43 NV125-CV, NV125-SV, NV125-HV 100 a7 NV125-CV, NV125-SV 75 24 mx?gé(_)c\;/,vNVBS-Sv gg
NV125-SEV, NV125-HEV 50 NV125-SEV 50 NV125-SV 50
15 | 357 | 43 NV250-CV, NV250-SV, NV250-HV 150 35 NV125-CV, NV125-SV 100 23 NV125-CV, NF125-SV 75
) NV250-SEV, NV250-HEV 125 NV125-SEV 50 NV125-SEV 50
20 | 476 | 43 NV250-CV, NV250-SV, NV250-HV 200 35 NV250-CV, NV250-SV 150 23 NV125-CV, NF125-SV 100
) NV250-SEV, NV250-HEV 125 NV250-SEV 125 NV125-SEV 60
20 | 714 | 37 migg:gsvv’ NV250-HEV ;gg aa | NV250-CV, NV250-SV 225 | . | NV250-SV, NV250-SV 150
NV400-SW 250 NV250-SEV 125 NV250-SEV 125
NV400-SW 400 NV400-SW 400
50 o 35 NV400-SEW, NV400-HEW 200 34 NV400-SEW 200 23 | NV250-SEV 150
NV400-SEW, NV400-HEW 200 NV400-SW 400
75 | 179 | 30 | NV630-SEW, NV630-HEW 300 | 29 | NV400-SEW 200 | 22 | \v400-SEW 200
NV630-SEW, NV630-HEW 300 NV630-SEW 300
100 | 238 2 NV800-SEW, NV800-HEW 400 28 NV800-SEW 400 20 | NV400-SEW 350
NV630-SEW 400
150 | 357 24 - - 24 - - 19 NV800-SEW 400
200 | 476 21 - - 22 - - 19 - -
300 | 714 17 - - 18 - - 16 - -
500 | 1190 - - - - - - - - -

Notes *1 Examples of selection of high-instantaneous circuit breakers (special models) for primary side of transformer.
*2 The circuit breakers with rating in parentheses are special models.
Remarks: 1. For the circuit breakers whose rated current is adjustable, the rated current values are shown.

2. The peak value of the first wave of excited inrush current shall be calculated based on the multiple for the peak value of the first wave in the table, and the calculated value shall
not exceed the lower limit peak value of instantaneous tripping current of circuit breaker. The circuit breakers are selected on condition that the transformer rated current value
does not exceed 0.9 times the circuit breaker rated current. If the multiple for the peak value of the first wave is different from that shown in the table, a circuit breaker must be
separately selected.
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M3-phase 210V
Table 4-21-3 MCCB

4 Selection[2]

Selection of MCCB and ELCB

Rated Example of transformer excited inrush current 1 Example of transformer excited inrush current @ | Example of transformer excited inrush current )
Transfomer pri?;gry Peak Peak Peak
capacity value of Rating | value of Rating | value of Ratin
k| current it wave Model A 9 e wave Model A 9 e wave Model A :
A | (multiple) (multiple) (multiple)
NF32-SV 20 NF32-SV, NF63-CV, NF63-SV | 20 NF32-SV, NF63-CV, NF63-SV | 20
5 13.7 | 25 | NF63-CV, NF63-SV, NF63-HV 20 26 NF125-S\/ ’ 20 18 NF125-S\/ ’ 20
NF125-SV, NF125-HV 20
N o N L35V, NF6aHV » NF63-CV(*1) 30 NF32-SV, NF63-CV, NF63-SV | 30
75 | 206 | 25 NF125-CV(*2) ’ (50) 26 | NF63-CV, NF63-SV 50 18 | NF125-CV(*2) (50)
NF125-SV, NF125-HV 50 NF125-CV, NF125-SV 50 NF125-SV 30
NF63-CV(*1) 40
NF63-CV(*1) 40 NF63-CV, NF63-SV 50
10 | 275 | 24 EE?SSC(\;’V'(\‘?S SV, NF63-HV gg 26 | NF63-CV, NF63-SV 60 | 18 | NF125-CV(*2) (50)
NF125-CV, NF125-SV, NF125-HV 60 NF125-CV, NF125-SV 60 NF125-SV 50
NF63-CV(*1) 50
NF63-CV(*1) 50 NF125-CV(*1) 60
15 41.2 24 26 18 NF63-CV, NF63-SV 60
NF125-CV, NF125-SV, NF125-HV 100 NF125-CV, NF125-SV 100 NF125-CV, NF125-SV 60
20 55.0 | 20 NF125-CV(*1) 75 26 ngg\é&/ K ;g 18 NF125-CV(*1) 5
NF125-CV, NF125-SV, NF125-HV 100 NF250-CV, NF250-SV 195 NF125-CV, NF125-SV 100
NF125-CV(*1) 100 .
30 | 825 | 20 | NF250-CV, NF250-SV, NF250-HV 150 | 26 mggg:g\év'\‘ F250-8v fgg 18 s;gggy l\1ll):250-SV 128
NF250-SEV, NF250-HEV 125 ’
NF250-SEV, NF250-HEV 175 NF400-CW 400
50 | 137 | 20 | NF400-CW 350 | 23 | NF400-SW 300 | 16 mggg:g\E/,vNFzso-sv f;’g
NF400-SW 250 NF400-SEW 200
75 206 21 NF400-SW 400 18 NF400-SW 350 14 NF400-SW 300
NF400-SEW, NF400-HEW 250 NF400-SEW 250 NF400-SEW 250
NF400-SEW(*1) 350 .
100 | 275 21 NF630-SW 600 17 | NF400-SEW 350 13 miiggg\évw ggg
NF630-SEW, NF630-HEW 350
NF630-SW 500
150 | 412 17 | NF630-SEW, NF630-HEW 500 14 | NF630-SEW 500 13 NF630-SEW 500
200 | 550 16 | NF800-SEW(*1) 700 13 | NF800-SEW 700 12 | NF800-SEW 700
300 | 825 16 | NF1600-SEW 1000 | 13 | NF1250-SEW 1000 | 12 | NF1000-SEW 1000
500 | 1375 - - - 11 NF1600-SEW 1600 | 11 NF1600-SEW 1600
Table 4-21-4 ELCB
Rated Example of transformer excited inrush current ) Example of transformer excited inrush current @ | Example of transformer excited inrush current ()
Transfomer pri‘::zry Peak Peak Peak
capacity value of Rating | value of Rating | value of Ratin
R | current it wave Model A 9 e wave Model A 9 ira wave Model A 9
A | (multiple) (multiple) (multiple)
NV32-SV 20 NV32-SV 20 NV32-SV 20
5 13.7 | 25 | NV63-CV, NV63-SV, NV63-HV 20 26 | NV63-CV, NV63-SV 20 18 | NV63-CV, NV63-SV 20
NV125-SV, NV125-HV 20 NV125-SV 20 NV125-SV 20
NV63-CV, NV63-SV, NV63-HV 50 NV63-CV, NV63-SV 50 NV32-SV 30
75 | 206 | 25 | NV125-CV 60 26 | NV125-CV 60 18 | NV63-CV, NV63-SV 30
NV125-SV, NV125-HV 50 NV125-SV 50 NV125-SV 30
10 | 275 | 24 | NVB3-CV, NV63-SV, NV63-HV 60 | ,o | NV63-CV, NV63-SV 60 | g mﬁ;g:(\;/{/Nves-sv 23
’ NV125-CV, NV125-SV, NV125-HV 60 NV125-CV, NV125-SV 60
NV125-SV 50
15 4.2 24 NV125-CV, NV125-SV, NV125-HV 100 26 NV125-CV, NV125-SV 100 18 NV63-CV, NV63-SV 60
) NV125-SEV, NV125-HEV 50 NV125-SEV 50 NV125-CV, NV125-SV 60
20 550 | 20 NV125-CV, NV125-SV, NV125-HV 100 26 NV125-SEV 75 18 NV125-CV, NV125-SV 100
) NV125-SEV, NV125-HEV 75 NV250-CV, NV250-SV 125 NV125-SEV 75
30 825 | 20 NV250-CV, NV250-SV, NV250-HV 150 26 NV250-CV, NV250-SV 200 18 NV250-CV, NV250-SV 150
) NV250-SEV, NV250-HEV 125 NV250-SEV 125 NV125-SEV 125
NV250-SEV, NV250-HEV 175 NV400-CW 400
50 137 20 | NV400-CW 350 23 | NV400-SW 300 16 :x;gg:g\E/,vazso-SV ?32
NV400-SW 250 NV400-SEW 200
75 206 21 NV400-SW 400 18 NV400-SEW 250 14 NV400-SW 300
NV400-SEW, NV400-HEW 250 NV400-SW 350 NV400-SEW 250
NV630-SEW, NV630-HEW 350 NV400-SW 350
100 | 275 21 NV800-SEW, NV800-HEW 400 17 | NV400-SEW 350 13 NV400-SEW 300
NV630-SEW 500 NV630-SEW 500
150 | 412 17 | NV630-SEW, NV630-HEW 500 14 NV800-SEW 500 13 NV800-SEW 500
200 | 550 16 - - 13 - - 12 | NV800-SEW 700
300 | 825 16 - - 13 - - 12 - -
500 | 1375 - - - 11 - - 11 - -
Notes *1 Examples of selection of high-instantaneous circuit breakers (special models) for primary side of transformer.

*2 The circuit breakers with rating in parentheses are special models.
Remarks: 1. For the circuit breakers whose rated current is adjustable, the rated current values are shown.
2. The peak value of the first wave of excited inrush current shall be calculated based on the multiple for the peak value of the first wave in the table, and the calculated value shall

not exceed the lower limit peak value of instantaneous tripping current of circuit breaker. The circuit breakers are selected on condition that the transformer rated current value

does not exceed 0.9 times the circuit breaker rated current. If the multiple for the peak value of the first wave is different from that shown in the table, a circuit breaker must be

separately selected.
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4 Selection

W3-phase 420V
Table 4-21-5 MCCB

Selection of MCCB and ELCB

Rated Example of transformer excited inrush current ® Example of transformer excited inrush current @ | Example of transformer excited inrush current @
Transformer priﬁ‘n:ry Peak Peak Peak
Y current |¥aLe Model Raling| vae o, Model Raling| rale o, Model Rating
A |(multiple) (multiple) (multiple)
NF32-SV 10
NF30-CS 30 NF32-SV, NF63-CV, NF63-SV | 10
5 | 69 | 32 | NF63-CV, NF63-SV, NF63-HV 10 | 26 18 ; ’
NF 1258V, NP 122-1V b NF32-SV, NF63-CV, NF63-SV | 10 NF125-SV 15
NF32-SV 15 NF32-SV, NF63-CV, NF63-SV | 15 NF32-SV, NF63-CV, NF63-SV | 15
75 | 103 | 32 | NF63-CV, NF63-SV, NF63-HV 15 | 26 | oo Sy : 018 | Ny ; b
NF125-SV, NF125-HV 15
NF32-SV 20
NF32-SV 20 NF32-SV 20
10 | 137 | 31 | NF63-CV, NFE3-SV. NFE3-HV 20 | 26 | NF63-CV, NF63-SV 20 | 18 | NF63-CV, NF63-SV 20
NF125-CV('2) (50) NF125-8V 20 NF125-SV 20
NF125-SV, NF125-HV 20
e L3-8V, NFE3.HY - NF63-CV(*1) 30 NF32-SV, NF63-CV, NF63-SV | 30
15 | 206 | 31 ' ’ 26 | NF63-CV, NF63-SV 50 | 18 | NF125-CV(*2) (50)
NF125-CV, NF125-SV, NF125-HV | 60 NF125-CV, NF125-SV 50 NF125-SV 30
NF125-SEV, NF125-HEV 50 :
NF63-CV(1) 40
- ! ) NF63-CV(*1) 40 NF63-CV(*1) 40
20 | 275 | 26 mifgscgv'(‘”:)“ SV, NFe3-Hv o9 | 26 | NF63-CV, NF63-SV 60 | 18 | NF63-CV, NF63-SV 50
NF 126GV, NE125-8V, NF125-HV o NF125-CV, NF125-SV 60 NF125-CV, NF125-SV 50
NF63-CV(*1) 50 . .
80 | 412 | 24 | NF125-CV(1) 50 | 26 | NEioe v NF125-8V 100 | 18 | NFiascv, NF125-8v %
NF125-CV, NF125-SV, NF125-HV | 100 : :
NF125-CV(*1) 100 .
50 | 687 | 22 | NF250-CV, NF250-SV,NF2s0-HV | 150 | 23 | NFIZSOMCD) 199 | 16 | NF125-V, NF125-8V 100
NF250-SEV, NF250-HEV 125 :
NF250-CV, NF250-SV, NF250-HV | 150 NF250-CV, NF250-SV 175
75 | 103 | 15 | NF250-SEV, NF250-HEV 125 | '8 | NF2s0-SEV 125 | 14 | NF250-CV, NF250-SV 150
NF250-CV, NF250-SV, NF250-HV | 200 NF250-CV, NF250-SV 200 - -
100 | 187 | 15 | \posp-SEV, NF250-HEV 175 | 17 | NF250-SEV 175 | 18 | NF250-CV, NF250-SV 175
NF400-CW 400 NF400-CW 400
150 | 206 | 15 | NF400-SW 300 | 14 | nraoo SN 590 | 13 | NF400-SW 250
NF400-SEW, NF400-HEW 250 NF400-SEW 250
NF400-SW 350 NF400-SW 350
200 | 275 | 14 | NEaoo S NFa00-HEW 350 | 13 | NFaoo-swisEW 30850 12 | \Caoo Spw s
NF630-CW 600
300 | 412 | 10 | NF630-SW 500 | 13 | NF630-SEW 500 | 12 miggg:g\évw ggg
NF630-SEW, NF630-HEW 500
NF800-SEW(1) 800 - -
500 | 687 | 15 | \raooSClY oo | 11| NFsoo-sEW 800 | 11 | NF80O-SEW 800
Table 4-21-6 ELCB
Rated Example of transformer excited inrush current Example of transformer excited inrush current @ | Example of transformer excited inrush current
Transformer pri?n:ry Peak Peak Peak
| current |vabe Sl Model Raling| rale o, Model Raling| e o, Model Ratng
A (multiple) (multiple) (multiple)
oS VB3-SV a0 NV32-SV 1510 NV32-SV 1510
5 | 69 | a2 ’ 26 | NV63-CV, NV63-SV 15(10)| 18 | NV63-CV, NV63-SV 15(10)
NVES-HY s NV125-SV 15 NV125-SV 15
NV125-SV, NV125-HV 15
NV32-SV 15 NV32-SV 15 NV32-8V 15
75 | 103 | 32 | NV63-CV, NV63-SV, NV63-HV 15 | 26 | NV63-CV, NV63-SV 15 | 18 | NV63-CV, NV63-SV 15
NV125-SV, NV125-HV 15 NV125-SV 15 NV125-SV 15
NV32-SV 20
NV32-SV 20 NV32-SV 20
10 | 137 | 31 | NV63-CV, NVE3-SV, NV63-HV 20 1 55 | NVB3-CV, NV63-SV 20 | 18 | NV63-CV, NV63-SV 20
NV125-CV 50 NV125-SV 20 NV125-SV 20
NV125-SV, NV125-HV 20
NV63-CV, NV63-SV, NV63-HV 60 NV63-CV, NV63-8V 50 NV32-SV 30
15 | 206 | 31 | NV125-CV, NV125.SV, NV125-HV | 60 | 26 | NV125-CV 60 | 18 | NV63-CV, NV63-SV 30
NV125-SEV, NV125-HEV 50 NV125-SV 50 NV125-SV 30
20 | 275 | 26 | NV63-GV, NV63-SV, NV63-HV 60 | Lo |NVE3-CV, NV63-SV 60 | g | Nyoam VESY >
' NV125-CV, NV125-SV, NV125-HV | 60 NV125-CV, NV125-SV 60
NV125-SV 50
NV125-CV, NV125-SV, NVi25-HV | 100 NV125-CV, NV125-SV 100
30 | 412 | 24 | QU v asa iy 0| 26 | NViae ey o | 18 | Nvi25-CV, NV125-SV 75
NV250-CV, NV250-SV, NV250-HV | 150 NV250-CV, NV250-SV 150
50 | 687 | 22 | Nv250-SEV, NV250-HEV 125 | 23 | Nvaso-sEV 125 | 16 | NV125-CV, NV125-8V 100
NV250-CV, NV250-SV, NV250-HV | 150 NV250-CV, NV250-SV 175
75 | 108 | 15 | \y250-SEV, NV250-HEV 125 | '8 | nvaso-SEV 125 | 14 | NV250-CV, NV250-SV 150
NV250-CV, NV250-SV, NV250-HV | 200 NV250-CV, NV250-SV 200
100 | 187 1 15 | \vos0-SEV, NV250-HEV 175 | 7 | Nv2s0-SEV 175 | 13 | NV250-CV, NV250-SV 175
NV400-CW 400 NV400-CW 400
150 | 206 | 15 | NV400-SW 300 | 14 | Nugoo ot 390 | 13 | Nv400-SW 250
NV400-SEW, NV400-HEW 250 NV400-SEW 250
200 | 275 | 1a | NVA0O-SW 350 | o | NV40O-SW 350 | L, | NVA00-SW 350
NV400-SEW, NV400-HEW 350 NV400-SEW 350 NV400-SEW 350
NV630-CW, NV630-SW 600 NV630-SEW 500
300 | 412 | 10 | \ye30-SEW, NV630-HEW 500 | ' | Nv8oo-SEW s00 | 12 | NV630-SEW 500
500 | 687 | 15 - - [ 1 Z SRR Z Z
Notes *1 Examples of selection of high-instantaneous circuit breakers (special models) for primary side of transformer.
*2 The circuit breakers with rating in parentheses are special models.
Remarks: 1. For the circuit breakers whose rated current is adjustable, the rated current values are shown.

2. The peak value of the first wave of excited inrush current shall be calculated based on the multiple for the peak value of the first wave in the table, and the calculated value shall
not exceed the lower limit peak value of instantaneous tripping current of circuit breaker. The circuit breakers are selected on condition that the transformer rated current value
does not exceed 0.9 times the circuit breaker rated current. If the multiple for the peak value of the first wave is different from that shown in the table, a circuit breaker must be
separately selected.
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10. Combination for Selective Breaking

Combinations of main circuit breaker for coordination and branch circuit
breakers capable of selective breaking and the breaking capacity (sym
kA) for selective breaking at the installation point of the branch circuit

breaker are shown below.

Table 4-22-1 Combination for selective breaking
440VAC (IEC 60947-2)

A 230VAC (IEC 60947-2)

Continuous
power supply

Main circuit breaker

4 Selection
Selection of MCCB and ELCB

Circuit in good condition

X

Branch circuit breaker

sym.k sym.kA
%, bMai? Circuit breaker e, bMaikn Circuit breaker
.3/70 EQ« reaker > > > > > 3/7 S reaker >
720 ] o 2=z \2\2\2| 2 2|2 Ca 01 Zialzlslzlz|23|3|=/2838 |8
Deec:fa,(.,b gl DR8I 8| 88888 &8 Sac iy 8|8 3/28|/8|8|1g|lglglg|glekg|g
b’e‘;g L |d|d |82z | b/-ea L ||| |8 8|2 IR2|R |z |
Branch 4'8/- =4 4 =4 4 z =z =z = =z =z =z =z = =z Branch 4’6/- 4 =z =z =z =z =z =z =z =z =z =z =z = =z
breaker lcu(kA)| 36 |65 | 36 |65 |42 | 65 |42 | 65 | 36 | 42 | 65 85 | 85| | breaker lcu(kA)| 50 [100| 85 [100| 85 [100| 85 |100| 50 | 85 |100| 125 |125
NF32-SV 25 [15[1.5 (25|25 |25|25|25|25(25(25(25| 25 |25 NF32-SV 75 |15[15|25|25| 5 | 5 |75|75(75|75|75| 75 |75
NV32-SV 5 |15|15|25(25|5 |5 |5 |5 |5 |55 5 5 NV32-SV 10 [1.5(15(25[25/10| 10| 10| 10| 10| 10| 10 10 10
NF63-SV NF63-SV
75 |15|15|25|25(75(75|75|75|75|75|75| 75 |75 15 [1.5(15|25[25( 10| 10| 10| 10| 10| 10| 10 10 10
NV63-SV NV63-SV
NF63-HV NF63-HV
10 [1.5(1.5|25(25|7.5[7.5|10 |10 |10 | 10 | 10 10 10 25 |15[1.5|25(25[10|10|20|20|25|25|25| 25 |25
NV63-HV NV63-HV
NF125-SV NF125-SV
NF125-SEV NF125-SEV
25 | - |- |25/25|5 |5 |10|10| 10|10 10 10 |22 50 | - | - |25|25|75|75| 15| 15| 18 | 18| 18 18 | 50
NV125-SV NV125-SV
NV125-SEV NV125-SEV
NF125-SGV 3 |- |- |25|25|75(75|15|15| 15|15 |15 15 | 36 NF125-SGV 85 | - | - |25|25|75|75| 15| 15|18 | 18| 18 18 |85
NF125-LGV 50 | - | - |25|25|75(75|15|15| 15|15 |15 15 |42 NF125-LGV 9 | - | - |25|25|75|75|15| 15|18 | 18| 18 18 |85
NF125-HV NF125-HV
50 | - | - |25|25|75|75|18 |18 |18 |18 |18 18 | 50 100 | - | - [25]25|10|10|25|25|35|35|35| 35 (100
NV125-HV NV125-HV
NF125-HGV 65 | — | - |25|25|75(75| 15|15 |15 |15 |15 15 |42 NF125-HGV 100 | - | - |25|25|75|75|15| 15|18 | 18| 18 18 |85
NF160-SGV 36 |- |- |- |- |64[64|10|10]10|10]10 10 |25 NF160-SGV 8 | - | - | - | -|64|64]10|10|10]|10] 10 10 |50
NE |NF160-LGV 50 |- |- |- |- |64|64|10|10|15[15]|15 15 |25 NE |NF160-LGY 9 | - |- | -|-|64|64]10|10|10]|10] 10 10 |50
| |NF160-HGV 65 |- |- | - |- |64[64|10|10|15[15]|15 15 |25 | |NF160-HGV 100 | - | - | - | -|64|64]|10| 10| 10| 10| 10 10 |50
S | NF250-SV S | NF250-SV
| NF250-SEV ° |NF250-SEV
L 50-S 3% |- |-|-|-]-|-|10]10]10|10]10 10 |22 L 50- 85 |- |- |-|-|-|-]10]10|10]|10] 10 10 |50
. | NV250-SV « |Nv2s50-svV
H | NV250-SEV H | Nv250-SEV
N.V NF250-SGV 3 |- |-|-|-|-|-|10]10]10[10]10 10 |25 N.V NF250-SGV 85 |- | -|-|-]-|-]10]10|10]|10] 10 10 |50
| |NF250-LGV 50 |- |-|~-|-]-|-|10[10]15[15]|15 15 |25 | |NF250-LGV 90 |- |-|-|~-]-|-1]10]10|10]|10] 10 10 |50
S | NF250-HV S | NF250-HV
° | NF250-HEV " | NF250-HEV
H 65 |- |-|-|-]-|-|10[10]10[10]10 10 |22 H 100 -|-|-|-|-]-]10|10]10]| 10|10 10 |50
NV250-HV NV250-HV
NV250-HEV NV250-HEV
NF250-HGV 65 |- |- | -|-|-|-|10]10]|15[15]|15 15 |25 NF250-HGV 100 -|-|-|-|-]-]10/10]10]|10] 10 10 |50
NF400-SW NF400-SW
42 |- |- | -|=-|=-|=-|=-|-1]138[13]|13 13 |20 8 | - |- | -|=-|-|-]-]-|13]13]|13 13 |20
NV400-SW NV400-SW
NF400-SEW NF400-SEW
42 |- |- |-|-|-|-1]95/95/13|13 |13 13 |20 8 | - |- | -|-|-|-]-]-|13]13]|13 13 |20
NV400-SEW NV400-SEW
NF400-HEW -
00 65 |- |-|-|-1]-1|-95|95|10[10]10 13 |20 NF400-HEW 100 |- |-|=-|-|-|-]|-|-1]13|13|13 13 |20
NV400-HEW NV400-HEW
NF400-REW 125 |- | -|-|-|-1]-1]95[95|10 |10 |10 13 |20 NF400-REW 150 |- |- | -|-|-]-]95/95]/13|13|13 13 |20
NF630-SW NF630-SW
NF630-SEW NF630-SEW
80- 2 - -|-|-|-|-1-|=-/-1-|-1 - |20 630-S 85 | - |- | -|-|-|-1-]-|-]-1-| - |20
NV630-SW NV630-SW
NV630-SEW NV630-SEW
NF630-HEW NF630-HEW
65 |- |-|-|-|-|-|-|-]-|-1]1-] - |20 100 |- | -|=-|-|=-|=-|=-|-|-|-|-] - |20
NV630-HEW NV630-HEW
NF63-CV NF63-CV
25 [15[1.5|25(25|25|25(25|25(25(25(25| 75 |25 75 |15[1.5|25|25|75|75|75|75(75|75|75| 75 |75
NV63-CV NV63-CV
NF125-CV NF125-CV
NF 10 | - |- |25|25|5 |5 [10|10|10 |10 10| 15 |10 | NF 30 | - | - |25|25|75[75|10|15|15|15|15| 15 |25
I |NV125-CV I |NV125-CV
G [NF250-CV NF250-CV
. 15 |-|-|-|-|-|-1|75|75|75|75|75| 75 |15 . 3% |-|-|-|-|-|-175|75|75|75|75| 75 |25
Nv | Nv2s0-cv Ny | Nv250-cv
| | NF400-CW I | NF400-CW
c 25 [-|-|-|-|=-|-]-|-|10]10]|10 13 |20 c 50 |- |-|-|=-|-|=-]-]-|13[13]13| 13 |20
NV400-CW NV400-CW
NF630-CW NF630-CW
36 |- |-|-|-|-|=-|-|-|-|-1-] - |20 50 |- |-|-|=-|-|=-|=-|-|=-]|-]-| - |20
NV630-CW NV630-CW
NF125-RGV 125 | — | - [25(25 (15|15 |30 |30 | 30 | 42 | 50 5 |85 NF125-RGV 150 | — | - |25]25|22|22|65|65|50|85|85/| 8 [125
NF | NF125-UV 200 | - | - |25(25|15 |15 |30 |30 | 30 | 42 | 50 5 |85 NF | NF125-UV 200 | - | - |25|25(22|22|65|65|50(85|85| 85 [125
F“ NF250-RGV 125 |- |- | -|-|-|-|15|15]|15|25 |25 25 |85 '_l{ NF250-RGV 150 |- |- |-|-|-|]-|-|-]18|50|50| 50 [125
. | NF250-UV 200 |- |- |-|-|~-|-1]15|15|15|25 |25 25 |85 . | NF250-UV 200 - |- |-|-|-|~-|-|-|18]|50|50| 50 [125
U | NF400-UEW 200 |- |- | -|-|-|-1]95/95|15|15 |15 15 |25 U | NF400-UEW 200 - |- | -|-|-|-]-]-|15]15]15 15 |25
NF800-UEW 200 | - |- |- |- |-|-|-|-|-|-1|- - - NF800-UEW 20| - |- | -|~-|-|-]|-]|-|-]1-]- - -
« BH-D6
Note 1Ratedpurrent§ofbranch breakersareSOAorlgss: o ' 6 _|_l25/25/6|6|6|6|6|6ls6 6 6
Remarks: 1. It is considered that the instantaneous tripping characteristic values of main BH TYPEB,C,D
circuit breakers have been set to the maximum values. BH-D10
2. For the selectivity in the overcurrent range, separately check the coordination TYPEB. G.D 10 | - | - |25/25/75/75/75/10 )10 10| 10| 10 |10

on the operating characteristic curve.
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4 Selection

Selection of MCCB and ELCB

Table 4-22-2 Combination for selective breakingwith AE-SW Series

440VAC (IEC 60947-2)

230VAC (IEC 60947-2)

sym.kA sym.kA
N Main Low-voltage air circuit breaker AE-SW N Main Low-voltage air circuit breaker AE-SW
0.0, breaker 0.0, breaker
LOSIN =z = = = ES = = = £ o, = = = = ES = = = s
o, 0 7 @ @ @ 7] @ @ @ 73 S e 7 @ @ @ 73 @ @ @ 7}
Y o 16,8 & =) =) =) 2 S =) =) 2 Y 0 6,8 : =) =) =) 2 S =) =) 2
0 8 . 8 S rel (=1 S S S S 8 NI 8 S rel (=1 =3 S S S 8
%05 i © = g = 5] 8 & S <] Sep i, 3 S & 2 g & 2 N 5]
4,9 w ) i} i} Y} i} v} it} o 4,9 i} T} i} i} B i} v} L o
"y < < < < £ < < < < S < < < < < < < < <
Branch *e, Branch 4’@,
breaker Icu(kA) | 65 65 65 65 65 85 85 85 85 breaker Icu(kA) | 65 65 65 65 65 85 85 85 85
NF32-SV 2.5 25 2.5 25 2.5 25 2.5 2.5 25 2.5 NF32-SV 7.5 7.5 7.5 75 7.5 7.5 7.5 7.5 75 7.5
NV32-SV 5 5 5 5 5 5 5 5 5 5 NV32-SV 10 9(10) 10 10 10 10 10 10 10 10
NF63-SV NF63-SV
7.5 7.5 7.5 75 7.5 75 75 75 75 7.5 15 9(10) 15 15 15 15 15 15 15 15
NV63-SV NV63-SV
NF63-HV NF63-HV
10 9(10) 10 10 10 10 10 10 10 10 25 9(25) 25 25 25 25 25 25 25 25
NV63-HV NV63-HV
NF125-SV NF125-SV
25 | 7(25) | 20(25)| 25 25 25 25 25 25 25 50 | 9(50) | 45(50) | 50 50 50 50 50 50 50
NV125-SV NV125-SV
NF125-SEV NF125-SEV
36 | 7(36) | 20(36) | 25(36) | 30(36) | 36 36 36 36 36 85 | 9(65) | 45(65) | 50(65) | 50(65) | 50(65) | 85 85 85 85
NV125-SEV NV125-SEV
NF125-SGV 36 9(36) | 20(36) 36 36 36 36 36 36 36 NF125-SGV 85 16(65) | 45(65) 65 65 65 85 85 85 85
NF125-LGV 50 9(50) | 20(50) | 36(50) 50 50 50 50 50 50 NF125-LGV 90 16(65) | 45(65) 65 65 65 85 85 85 85
NF125-HV NF125-HV
50 9(50) | 30(50) 50 50 50 50 50 50 50 100 9(65) | 50(65) 65 65 65 85 85 85 85
NV125-HV NV125-HV
NF125-HGV 65 9(65) | 20(65) | 36(65) 65 65 65 65 65 65 NF125-HGV 100 | 16(65) | 45(65) 65 65 65 85 85 85 85
NF160-SGV | 36 | 9(36) | 15(36) | 25(36) | 36 36 36 36 36 36 NF160-SGV | 85 |9.4(65)|25(65) | 40(65) | 65 65 85 85 85 85
NF160-LGV | 50 | 9(50) |15(50) | 25(50) | 42(50) | 42(50) | 50 50 50 50 NF160-LGV | 90 |9.4(65)|25(65) | 40(65) | 65 65 85 85 85 85
NF160-HGV | 65 | 9(65) | 15(65) | 25(65) | 42(65) | 42(65) | 65 65 65 65 NF160-HGV | 100 |9.4(65)|25(65) | 40(65) | 65 65 85 85 85 85
NF250-SV NF250-SV
NF NF
| |NF250-SEV | |NF250-SEV
36 | 7(36) | 14(36) | 19(36) | 25(36) | 25(36) | 36 36 36 36 85 | 9(65) | 20(65) | 22(65) | 42(65) | 42(65) | 50(85) | 85 85 85
S |NV250-SV S |NV250-SV
I._ NV250-SEV I.. NV250-SEV
. INF2so-sGv | 36 | 7(36) | 15(36) | 25(36) | 36 36 36 36 36 36 . INF2s0-sGv | 85 [9.4(65)| 25(65) | 40(65) | 65 65 85 85 85 85
H [NF250-LGV 50 7(50) | 15(50) | 25(50) | 42(50) | 42(50) 50 50 50 50 H [NF250-LGV 90 |9.4(65) | 25(65) | 40(65) 65 65 85 85 85 85
* INF250-HV * INF250-HV
NV NV
| |NF250-HEV | |NF250-HEV
65 | 7(65) | 15(65) | 25(65) | 42(65) | 42(65) | 65 65 65 65 100 | 9(65) | 25(65) | 40(65) | 65 65 85 85 85 85
S |NV250-HV S [NV250-HV
;1 NV250-HEV ;| NV250-HEV
NF250-HGV | 65 | 7(65) | 15(65) | 25(65) | 42(65) | 42(65) | 65 65 65 65 NF250-HGV | 100 |9.4(65)|25(65) | 40(65) | 65 65 85 85 85 85
NF400-SW NF400-SW
42 - — | 18(42) | 24(42) | 24(42) | 33(42) | 42 42 42 85 - — | 20(65) | 30(65) | 30(65) | 48(75) | 70(75) | 85 85
NV400-SW NV400-SW
NF400-SEW NF400-SEW
42 | 9(42) | 15(42) | 18(42) | 24(42) | 24(42) | 30(42) | 39(42) | 42 42 85 | 9(65) | 15(65) | 20(65) | 30(65) | 30(65) | 48(75) | 70(75) | 85 85
NV400-SEW NV400-SEW
NF400-HEW NF400-HEW
65 | 9(65) | 15(65) | 18(65) | 24(65) | 24(65) | 30(65) | 39(65) | 65 65 100 | 9(65) | 15(65) | 20(65) | 30(65) | 30(65) | 48(75) | 70(75) | 85 85
NV400-HEW NV400-HEW
NF400-REW | 125 | 9(65) | 15(65) | 18(65) | 24(65) | 24(65) | 30(75) | 39(75)| 80 80 NF400-REW | 150 | 9(65) | 15(65) | 20(65) | 30(65) | 30(65) | 48(75) | 70(75) | 85 85
NF630-SW NF630-SW
NF630-SEW NF630-SEW
42 - - — | 24(42) | 24(42) | 30(42) | 37(42) | 42 42 85 - - — | 24(65) | 24(65) | 30(75) | 40(75) | 60(75) | 60(75)
NV630-SW NV630-SW
NV630-SEW NV630-SEW
NF630-HEW NF630-HEW
65 - 15(65) | 18(65) | 24(65) | 24(65) | 30(65) | 37(65) | 48(65) | 48(65, 100 - 15(65) | 18(65) | 24(65) | 24(65) | 30(75) | 40(75) | 60(75) | 60(75,
NV630-HEW (65) | 18(65) | 24(65) | 24(65) | 30(65) | 37(65) | 48(65) | 48(65) NV630-HEW (65) | 18(65) | 24(65) | 24(65) | 30(75) | 40(75) | 60(75) | 60(75)
NF800-SEW NF800-SEW
42 - — | 18(42) | 24(42) | 24(42) | 30(42) | 37(42) | 42 42 85 - — | 18(65) | 24(65) | 24(65) | 30(75) | 40(75) | 60(75) | 60(75)
NV800-SEW NV800-SEW
NF800-HEW NF800-HEW
65 - — | 18(65) | 24(65) | 24(65) | 30(65) | 37(65) | 48(65) | 48(65) 100 - — | 18(65) | 24(65) | 24(65) | 30(75) | 40(75) | 60(75) | 60(75)
NV800-HEW NV800-HEW
NF63-CV NF63-CV
e 25 25 25 25 25 25 25 25 25 25 EE 7.5 7.5 I£5) 75 I25} 7.5 7.5 5] 7.5 I35}
NV63-CV NV63-CV
NF125-CV NF125-CV
NF 10 | 9(10) | 10 10 10 10 10 10 10 10 NF 30 | 9(30) | 15(30) | 18(30) | 24(30) | 24(30) | 30 30 30 30
| NV125-CV | NV125-CV
c NF250-CV c NF250-CV
15 | 9(15) | 15 15 15 15 15 15 15 15 36 | 9(36) | 15(36) | 18(36) | 24(36) | 24(36) | 36 36 36 36
¢ |NV250-CV ¢ |NV250-CV
NV INF400-cw NV INF400-cw
| 25 = 5(25) | 18(25) | 25 25 25 25 25 25 | 50 — | 15(50) | 20(50) | 27(50) | 27(50) | 42(50) | 50 50 50
c NV400-CW c NV400-CW
NF630-CW NF630-CW
36 = = = 24(36) | 24(36) | 30(42) 36 36 36 50 = = = 24(50) | 24(50) | 30(50) | 40(50) 50 50
NV630-CW NV630-CW
NF800-CEW | 36 = — | 18(36) | 24(36) | 24(36) | 30(42) | 36 36 36 NF800-CEW | 50 = — | 18(50) | 24(50) | 24(50) | 30(50) | 40(50) | 50 50
NF125-RGV 125 | 35(65) 65 65 65 65 85 85 85 85 NF125-RGV 150 65 65 65 65 65 85 85 85 85
NF |[NF125-UV 200 | 50(65) 65 65 65 65 85 85 85 85 NF |NF125-UV 200 65 65 65 65 65 85 85 85 85
|Iq NF250-RGV 125 9(65) | 50(65) 65 65 65 85 85 85 85 |Iq NF250-RGV 150 9(65) 65 65 65 65 85 85 85 85
« |NF250-UV 200 | 9(65) 65 65 65 65 85 85 85 85 + |NF250-UV 200 9(65) 65 65 65 65 85 85 85 85
U |NF400-UEW | 200 | 9(65) | 15(65) | 18(65) | 29(65) | 29(65) | 48(75) | 85 85 85 U |NF400-UEW | 200 | 9(65) | 15(65) | 18(65) | 29(65) | 29(65) | 48(75) | 85 85 85
NF800-UEW | 200 - — | 18(65) | 24(65) | 24(65) | 30(75) | 37(75) | 68(75) | 68(75) NF800-UEW | 200 - — | 18(65) | 24(65) | 24(65) | 30(75) | 37(75) | 68(75) | 68(75)
Notes *1 The values in the table represent the max. rated current for both Series AE-SW air

circuit breakers and branch breakers, and the selective co-ordination applies when
the air circuit breakers instantaneous pick up is set to maximum.
*2 The numerals shown in parentheses are for AE-SW with MCR. (When set MCR.)
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11. Combinations for Cascade Breaking

The following tables show the combinations of circuit breakers capable (Backup circuit breaker)
of cascade breaking and the cascade breaking capacities (symmetrical
values, sym kA). The criteria conform to IEC 60947-2.

Branch circuit breaker
(Backed up circuit breaker)

Short-circuit

Table 4-23-1 440VAC (IEC 60947-2)

sym.kA
Main NF-S « NV-S ¢ NF-H « NV-H NF-C « NV-C NF-R « NF-U
breaker =
23 ]
2 2 2 2 g
=
%%, ] | E | z (>D
% > > > > 2T 2T 9| I £ >33 T
% z % o128l |2]8 g3 z122|8 &
; : ; : =G
b & & g 2 g2 gl ¢ 2|2 218158 <
CNRE 5 = ARHEHRHEREHERHLHEHRE
AN 3 3 5 3 oL o
%) 13zl l3la3lzlalSlzlzl=3l= 2 2| 122222503 z z 2| =
W | 2(%18/212(8/8(21%/83|8(32(3 2|8 5|2 28 285 335/8 232355
‘ﬁo v v v v v o o o o (=] o (=] o o (=] (=] o o o o o o P o o o o 0 [Ye] (=] o o o
ked o o o o o © © © v v v v v o o o (52} (52} (52} o o o S v o (52} o o o [ve] [ve] o o
— — — — — — — — [3\] [\ [\ I3\ [\ < < < © © © @ @ @ =3 o < © @ — -~ I3\ [\ ~ @
w w w w w w w w L [T [T L [T L L L L L L [ng [ng (N8 L L L [ng w w [T [T L (N8
Branch P4 P4 =4 2 =4 2 P4 P4 2 2 2 P4 2 P4 P4 2 P4 2 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 2 2 P4
breaker loukAl 25 | 36 | 50 | 50 | 65 | 36 [ 50 | 65 | 36 | 36 | 50 | 65 | 65 | 42 | 65 [125] 42 | 65 [125]| 42 | 65 [125| 85 | 15 | 25 | 36 | 36 | 125|200 125|200 200 | 200
NF32-SV_ [25(10 [ 14 [14 |14 [ 14 5 55 5 -l -1-1-1-1-1T-1-1-1-15]-1-]-1s3s]125]35 |50 - | -
NV32-SV 5|14 14 14 [14 |14 1010|1010 |10[10] 10|10 [75]|75(|75|756|75]75| - | - | - - -1- 50 [125|35 |50 | - | —
NF63-SV  [7.5( 14 [ 14 [14 |20 [20[ 15|15 [15 | 15[ 15[ 15|10 15| 15[ 15[ 15|10 10|10 10[10] 10| - | - [10[10] - |50 [125[ 50 [ 60 | 10 | 10
NV63-SV  [7.5[ 14 [14 [14 2020101010 |10[10][10[10[10| - [ - [ -[-[ -] -[-[-[-]-]-]10][10][ - [50]125/50]50[ - | -
NF63-HV
NVEBHY 10|20 [ 30 |30 |30 (30|18 |18 |18 | 18|18 |18 18|18 | 15|15 |15 |14 |14 14| - | - | - | = | = | - | - | - |125]|125| 60 |50 | - | -
NF125-SV
Nviosoy | 25| - | 363650 |50 | 36| 36|50 - |36 50| 42|50 35| 35|35 35|35 3530|3533 - |- |- |- |125200]125200|50 |35
NE | NF125-sGV |36| - | - [50 [ - [50| - [50[50 [ - | - |50 | - [50 [ - [50 |50 | — [ 50 [650 | - |50 [50 | - [ - [ = | = | - [125[200]125|200] 50 | —
g NF125-LGV |50 - | - | - | - | - | -] -|-]-]-|-]-]-|1-1-]-1l-1-1-1-1-1-1-1-1-1-1]=-1125/200]125]200| 50 | —
NF125-HV
. 5 50 - | - | -|-|65| -| -|65|-|-|-|-|65|-|65|65| - |65|65| — |65|65| |- ||| [125/200|125|200|200| 85
NV | NV125-HV
IINFi2sHGY [65] - | - [ - [ - |- -[-[-1-1T-1-1-1-1-1-1-1-1-1-1T-1T-1-1-1-1-1-1]-1[125]200]125]200]200] 85 g
S NF160sGV [86] - | - | - [ - | - | - | - |- |- -] -] -] -]-[5]50] - |50[50] - |50|60|50| —| -] -] -] |- [125]200] 85|85 =
NE|NFio-Lgv |s0| - | - [ - [ -] -] -]-]es[ -] -] -]-]es5|-|65|65| - |65]65| - |65|65]|65] - | - | - | -] -] - [125]200] 85 | 85 o
I INFI60-HGY [65] = | = | = | < | = | = | < | = | < | < | = [ < <[ <[ <0<l <1 <1<l <1<T<1<T<=T<1T<=T<71]<1<T125/200]200]200] D
L [0
NF250-SV
. o - - = =]=1]-1-1]-|125|2
N [ Nvasosy |2 50 | 50 50 | 50 50 | 50 5200| 85 | 85 [ )
IINFasosgv [36] - [ - [ - [ - | -|-[-[-1-]-1-]-[-]-1]50]50] -[s0]50] -]50[50[60] -] -]-]-1[-1-]125/200]85]8s5
HINFaso-lGgv [s0| - | - [ - [ - | - [ - [ - - -] -] -1-1e5| - 65|65 — |65 65| - [65|65| - | — | - | — | - | — | - |125[200]200]200
NV | NF250-HV
=== === === === -=1=|=-1=-1=-1-1-1-1-1=-1-=1=1]-1-]~-125]200|200|200
I | nvesonv |
HiNFasoHGY [65] - | = | = | = | = | = | = | === =T-=T-=T-T-=T-=-T-=-T-=-1T-=-T-T-=-T-1T-=T-=T-=1-=T-=1<=1I<=1T125]200]200]200
NF400-SW
NF400-SEW
nvaoosw 142 === -|-|-|-|-|-|-|-|-|-|-|es|e5| - |e5|65| - |65 65| |- |-|-|-|-|-|-|-~- |200200
NV400-SEW
NF630-SW
NF630-SEW
avesosw 12| L=l oo oo | eses| - |esles| |~ | -]~ -] -|-|-]|-|- |20
NV630-SEW
NF63-CV
Nvesoy |25 10| 14|14 |14 14] 5 | 5|5 |5 |5 |5 5|5 | | || ||| -|-|-|-|5|-|-|-|812535|50 5] -
ol :Sﬁgg’/ 10|20 [ 30 | 30 |30 |30 | 14 [ 14 | 14 | 14 | 14 | 14 [ 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 | 14 |14 | = | — | 14| 14 | 14 [125|200| 50 |125| 14 | 14
C [ NF250-CcV
. =l =|=l=l=l=]=]=l==l=]=]-= = =|=1=1=|=|=]|=1=1]=|-=/-|125|2 =
v [ Nvesoov |18 30 | 30 | 30 5 (200 | 50
I [ NF400-CW
¢ |nvaooow 128 = | = | - -|-|-1-[-|-|-|-|-|-|2|8|3|35|35|35|35 358 30| - |- |-|-|-|-|-|-]|50|50
NF630-CW
nvesoow 138 [ ===l -1-|-1-|-|-|-|-|-|-|-|-|4]|60|s50|42|50 60d2|-| |- |—|-|-|-|-|- 200

Note Rated currents of main breakers are maximum values.
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Table 4-23-2 230VAC (IEC 60947-2) sym.kA
Main NF-S « NV-S » NF-H « NV-H NF-C » NV-C NF-R * NF-U
breaker =
N S
%% > > > > 2| I 2| I » | T L5122 b
% z @ z 21s| (28| |glgl |2|%|3ld] |4
% % 0 16 S =) oS
5% d al 2 2 g3 8|5 22 21588 S
s 2 s SRHERHEREBEHRL I HEHNEE
8.2, Z z Z z 5 5 = =5 |z -
) =] > B (>g > | > 5 > > B 5 S22 12222 I2IE| S S 3 5 5 = =2
W |2(3/18/2|2(8/8/212|8|8|3|2|3 ¢85 288 EE F35|5/8/23/2/3|5|8
fed ol o o ol ol © © © rel rel rel rel Tel o o o o o o0 o o o $=3 0 o o0 o o o 0 0 o o
— — — — — — — — [N [N [\ [N [\ < < < © © © © © © =3 [\ < © @ -~ -~ [ [ ~ ©
w [T w [T [T ' [T [T [T w L L w [y L L [T [T [T (N8 (N8 (N8 o [V L [T (N8 'S w [V w [ (N8
Branch P4 4 =4 =4 = = =4 4 = 4 = 4 4 = =4 4 = = P4 P4 = 4 = = =4 =4 =4 = = = = = =
breaker lou4) 50 | 85 | 90 [100]100] 85 | 90 [100] 85 | 85 | 90 [100| 100 85 [100|150| 85 [ 100|150 | 85 [100|150[125| 36 | 50 | 50 | 50 | 150|200 | 150 |200 |200 | 200
NF32-SV 75|42 |50 50 |50 (50 |10 |10 10 |10[10][10 10|10 - | - |- |- |- |-|-]-]- — | - [ -] - [125]200|35 |50 | - | -
NV32-SV 10| 42 | 50 | 50 | 50 | 50 | 35 | 35 | 35 | 35 | 35 | 35 | 35 | 35 | 14 | 14 |14 |14 |14 |14 | — | - [ = | - |25 |14 |14 | - [125|200|35 |50 | - | -
NF63-5V 15| 42 | 85 | 85| 85| 85| 35| 35| 35| 35|35|35|35|35|30 303030 80|30 -|-|-]-]25]-]-]-[125/200]|85]125] - | -
NV63-SV 15|42 |85 |85 85|85 |35 |35|35|35[35 35335 | - | - | - | - | - |- |-]-]=-]-]25]-]-]-1125/200]85]125] - | -
Z\F/?sz-:i// 25|50 | 85 | 90 [100|100| 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 |50 |50 |50 | — | — | - | - | - [30 |30 | - |125|200| 85 |125| - | -
NF125-5V
Nviss.gy |50| - |8 |90 (100|100| 85 | 85| 85| - | 85|85 | 85| 85 (85|85 |85 |85 |85 85| - |- | - |- |- |- |- |- |125/200 125|200 200|125
NFINF12ssGv 85| - | - | - [100] - [ = [ = - [ = -1-=-1-1-1=-1-=-1T-=-T-1-1="1-=1T=1=1-=1=1=1=1<-"1125[200]125]200 200|125
é NF12s-lGgv |90] - | - | - [ = [ - [ - =T-=1=-1T-=-T-T-=-1T-=-1T="1T-1-1T="1T-1T-=1T-=-1-1T=1-=1T=1-=1=-=1<="1125]200]125]200]200 200
NF125-HV
. S R R N [ S R I R P IR R RE
| nvizary |10 5 | 200 | 125 | 200 |200 | 125
PINF1zsHGY 100l - | = [ - [ - | == =[-[-T-1T-=1-=-1T-"1T="1T-=-1T=1T-1-1="1T-=1T=1T=1-=1=1=1=1<="1125[200]125]200]200]|200
SINF160SGV [85] — | — | = | - | - | - | - - - [ || [ === =[=[=[=[=-[-T=-T=T=-T-T-T1-1-= 125|200 200|125
NEINFeo-gY oo - [ - [ - [ = |- =[-1-T-T-1T-=-"1-1T-"T=-"T=01-=-"1T-1-"T-=-"1T-1-=-1-1-1T-T-=-1-1-71= 125|200 | 200 | 200
I INFI60-HGV [100] - | - | - | - | - | -|-|-|-1-1-]-|-|-|-1-1-/|-|-1-"1-]-|-1-1-1-1-/]- 125|200 | 200 | 200
L
NF250-SV
. R R R N [ S N R R N I (R I R (S S I I 125 1200|200 | 12
N | nvzsosv | 5 | 200 | 200 | 125
I INF2sosGv [85] - | - | - | - |- |- -[-1-T-=-1T-=-1-=-"1-"1-"1T="1T-=-T=-1T-"1-"1T="1T-=-T=1T-1-1="1T-1T-=71- 125|200 200|125
HINFasoGv Jeo| — [ = [ - [ - |- [ [ =T -l =T-T=T=1=T=-T-1=T=T-T-1= 125 | 200 | 200 | 200
NV | NF250-HV
N R R R [ R R R N N I I I N R R I D 125 | 200 | 200 | 200
I 5
HINF2so-HGY [100] = | - | - | = | = | = | = [ - -[=|-1=-[-1[-1T-T-T=-1-T-"1T-=1T-"1T=-1T-1-"1T-1T-"1T-1- 125|200 200 | 200
NF400-SW
NF400-SEW
g N e N e e e e N e e e e I e N I I R I I A I - | - |200|200
NV400-SEW
NF630-SW
NF630-SEW
e - B e B e B e et e e e e B e B e B e I e I e B A A I I - | - |- |200
NV630-SEW
NF63-CV
NVes.oy  |7-5| 35|50 |50 50 |50 | 10 10|10 | 10|10 |10 |10 10| ~ | - | - | = | - | - |- |- |- |- |- |-|-|-|125/200]85 |50 - |-
NF125-CV
7 Nv122-gv 30| 35|85 |85|85|85|50|50|50|50|50|50|50]|50|5050|50|50|50|50[50|-|-|-1]-[-|-]|=-|125]200|85 |125|50 | —
@ v
< |NF2S0-CV el | | | | | -] -] -|50]|50]|50]|50]|50]|50]|50]|50]|50]|50|50(|50]|-|-|-|-|-|-|-]- 125|200 200 | 50
NV | NV250-CV
I [ NF400-CW
¢ | nvaooow 1501 = | == =|-1-|-|-|-|-|-|-|-|e|85|e5|85 85|85 85 85|85 |85 | - |-|-|-]|- - | - [200|200
NF630-CW
avesoow 190 =l =1 =1 -=1-|-1-|-|-1-|-|-|-|-|-|-|e|¢e5|85|e5|85 &5 85| |-|-|-|- - | = | - |200

Note Rated currents of main breakers are maximum values.
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12. International Standard Comformance List
12.1UL and CSA Approval Product
OUL (Underwriter’s Laboratories) Standards: UL 489, UL 1077

UL is an organization in the US which establishes safety standards, i.e. UL Standards, conducts safety verification test based on
the UL Standards, issues the certificates to approved products and allows the manufacturers to attach the certification mark to
the products. The UL certification mark has been spread widely in the US. Some states and cities oblige manufacturers to
receive the UL certification. When devices, control panels and machines are exported to the US, these products must be UL
certified. UL certified products have received UL Recognition or UL Listing in conformity to UL Standards (UL 489, UL1077) and
allowed to be used in control panels and machines to be exported to the US.

) : UL Recognition ® : uL Listing
Refers to component certification for products Refers to product certification for products which can be sold directly to
designed to be built in other products and devices. UL end-users and used by end-users. These products can be used also as
recognized products can be used in control panels, built-in components in control panels, machine tools and control units.
machine tools and control units. Some models vary in external dimensions and terminal structure from

standard models. Please refer to the page of UL listed products for details.

®CSA (Canadian Standard Association) Standards: CSA C22.2 No.5-02

The CSA Standards are product safety standards established by CSA. In Canada, the safety of electric products is regulated by
the state laws, and some state laws prescribe that circuit breakers shall be certified by the CSA Standards. Therefore, when
devices, control panels and machines are exported to Canada, these products must be CSA certified. UL certified products have
received CSA certification from the testing body UL and allowed to be used in control panels and machines to be exported to
Canada. UL has been authorized as a testing, certification and quality certification body by SCC, and CSA certified products
tested by UL have been approved by the safety regulations in all states of Canada. It is allowed to attach the following
certification marks to products certified by both UL and CSA. (It is also allowed to attach the separate marks for the US and
Canada as before.)

N

s ; Recognition for US and Canada °@“s : Listing for US and Canada

LISTED

UL and CSA recognition of components by testing body UL UL and CSA recognition of components by testing body UL

12.2CCC (China Compulsory Certification) Approval Product

Low-voltage circuit breakers are designated as products to be compulsorily certified in China. To export such
products to China and sell them in China, it is necessary to obtain the CCC certification.

12.3Corresponding to EC (European Community) Directive

®Corresponding to LVD (Low Voltage Directive)
(1)When using a low voltage circuit breaker as a component and indicating conformity with the EC Directives € :

[2] Selection

The CE Marking is required when a low voltage circuit breaker is distributed as a single device in

EU. However, when the CE Mark is indicated on a machine tool or a control unit, it is unnecessary .
to affix the CE Mark to the low-voltage circuit breaker used as a built-in component. When the CE TUVRheinland
Mark is indicated on a machine tool or a control unit, it is recommended to use a product certified

by a third party shown in Item (3) (TUV certified product) as a low voltage circuit breaker.

(2)Measures for export of low voltage circuit breaker as single unit

When exporting a low-voltage circuit breaker as a single unit in EU, the circuit breaker is covered by the Low Voltage Directive.
The certification of conformity with the Low Voltage Directive is self-declared as a rule. The applicable product standards are
shown below.

EN 60947-2 Low-voltage switchgear and controlgear-Part 2: Circuit-breakers

EN 60934 Circuit-breakers for equipment (CBE)

(3)Models certified by third party (TUV certified products)

When the CE Mark is indicated on a machine tool or a control unit, it is recommended to use a low voltage circuit breaker
certified by a third party (TUV certified product) as a built-in component.

®Corresponding to EMC (Electromagnetic Compatibility) Directive

The Directive prescribes that products shall not emit high-intensity radio waves to the outside and shall not be affected by
external electromagnetic waves. Molded case circuit breakers (electronic type) and earth leakage circuit breakers are covered
by the EMC Directive.These products have been designed for environment A. Use of these products in environment B may
cause unwanted electro magnetic disturbances in which case the user may be required to take adequate mitigation measures.

®Corresponding to Machinery Directive

Low voltage circuit breakers are components used in equipment, such as machine tools and control units, and are not covered
by any machinery directive. When the CE Mark is indicated on a machine tool or a control unit, it is recommended to use a low
voltage circuit breaker certified by a third party (TUV certified product) as a built-in component.
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@®Molded Case Circuit Breakers and Motor Protection Breakers

Selection of MCCB and ELCB

: . Classification
North American Safety Mark Compulsory Mark Third Party Mark Society (1)
) _ _ UL Stgandards CSA Standards cce CE Rh;Lr’“‘gn ; NK
Specifications Class Applicable Models and Assignments USA Canada China Europe Germany
® Japan
A @) A )| @B C€ A&
NF30-CS - - - - - [ ] [ ] [ ] [ ]
c NF63-CV, NF125-CV - - - - - [ ] @(Self Declaration) - [ ]
NF250-CV - - - - - (] [ ) (] [ )
NF400-CW, NF630-CW, NF800-CEW - - - - - [ ] @(Self Declaration) - [ ]
NF32-SV, NF63-SV, NF125-SV - - - - - (] @(Self Declaration) - [ )
NF125-SEV - - - - - (] @(Self Declaration) - -
[ ]
NF250-SV - - - - - ) ° (Except for 4P) °
NF125-SGV, NF160-SGV, NF250-SGV, NF250-SEV - - - - - [ ] @(Self Declaration) - -
S NF400-SW, NF630-SW
NF400-SEW, NF630-SEW - - - - - o @(Self Declaration) - [ )
NF800-SEW, NF800-SDW
NF1000-SEW, NF1250-SEW - - - - - (] @(Self Declaration) - [ )
NF1600-SEW - - - - - [ ] @(Self Declaration) - -
General NF1250-SDW, NF1600-SDW - - - - - - @(Self Declaration) - -
NF63-HV - - - - - [ ] @(Self Declaration) - [ ]
NF125-HV - - - - - [ ] @(Self Declaration) - [ ]
NF125-HEV - - - - - (] @(Self Declaration) - -
NF250-HV - - - - - [ ] @(Self Declaration) - [ ]
L/H/R NF125-LGV, NF125-HGV, NF160-LGV, NF250-LGV, .
NF250-HGV, NF250-HEV, NF125-RGY, NF250-RGV - - - - - ® O(Self Declaration) -
NF400-HEW, NF400-REW
NF630-HEW, NF630-REW - - - - - [ ] @(Self Declaration) - [ )
NF800-HEW, NF800-REW
NF125-UV - - - - - - @(Self Declaration) - [ )
U NF250-UV, NF400-UEW - - - - - - @(Self Declaration) - [ ]
NF800-UEW - - - - - - @(Self Declaration) - -
NF32-SV MB, NF63-CV MB, .
o Moto_r NF63-SV MB. NF125-SV MB - - - - - [ ] @(Self Declaration) - [ ]
rotection 'NF250-SV MB - - - - - ° D ° °
NF50-SMU - - - [ - ° @(Self Declaration) - -
NF50-SVFU, NF100-CVFU - - - [ ] - [ ] ] [ ] -
NF100-SRU - - - [ - [ ] [ ] [ ] -
UL4gg | NF100-HRU - - - [ - ° ° ° -
UL Listed NF125-SVU, NF125-HVU - - - [ J - [ ] [ ] [ ] -
NF250-CVU - - - [ ] - (] [ ) (] -
NF250-SVU, NF250-HVU - - - [ ] - [ ] [ ] [ ] -
NF400-SWU, NF400-HWU ~ ~ ~ ° ~ ~ ° ° ~
NF630-SWU, NF630-HWU
Note *1 Except for 4 poles breaker.
Remark: 1. KC (Korea Certification) Mark and GOST-R (Russian Standards) approval products are prepared. Please inquire details.
®Earth Leakage Circuit Breakers
North American Safety Mark Compulsory Mark Third Party Mark |Classifcation Society
UL Stgandards CSA Standards cce GE Yy NK
Rheinland
Specifications Class Applicable Models and Assignments USA Canada China Europe Germany
Japan
A ¢ us ¢ us SP‘E C E :
NV63-CV, NV125-CV - - - - - [ @(Self Declaration) - -
C NV250-CV - - - - - [ J [ J -
NV400-CW, NV630-CW - - - - - [ J @(Self Declaration) - -
NV32-SV, NV63-SV - - - - - [ ] ®(Self Declaration) - -
NV125-SV - - - - - [ @(Self Declaration) - -
S NV250-SV - - - - - [ J [ J [] -
CEand CCe NV125-SEV, NV250-SEV, NVA00-SW, NV400-SEW, ~ - B B B ° @ (Self Declaration) B -
NVB30-SW, NV630-SEW, NV800-SEW
NV63-HV - - - - - [ @(Self Declaration) - -
HR NV125-HV - - - - - [ J ®(Self Declaration) - -
NV125-HEV, NV250-HV, NV250-HEV - - - - - [ ] @(Self Declaration) - -
NV400-HEW, NV630-HEW, NV800-HEW - - - - - - - - -
NV50-SVFU, NV100-CVFU - - - [ J - [ ] (] [ -
uL UL 489 |NV125-SVU, NV125-HVU - - - [ ] - [ ] [ ] [ ) -
Listed NV250-CVU - - - [ ] - [ ] [ ] [ ] -
NV250-SVU, NV250-HVU - [ ] - [ ] [ ] [ ] -

@®Miniature Circuit Breakers

Compulsory Mark
‘ Cccc CE

Specifications | Class Applicable | China Efliopd

Models c €
BH-D6 [ ] @(Self Declaration)
BH-D10 [ ] @(Self Declaration)
BH-DN [ ] @(Self Declaration)
General DIN - 1Bv-D D ®(Self Declaration)
BV-DN [ ] @(Self Declaration)
KB-D [ ] @(Self Declaration)
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@Circuit Protectors

North American Safety Mark Compulsory Mark Third Party Mark | Classification Society
UL Stgandards CSA Standards CCE CE oy NK
Rheinland
Specifications Class Applicable Models and Assignments USA Canada China Europe Germany
o
Japan
A @ A @) e C€ i
®(EN 60934)
CP30-BA - - ° - - ° ®(EN 60947-2) O(EN 60934) -
General CP X -
(Self-Declaration)
CP-s - - - - - - - - -
Remark: 1. KC (Korea Certification) Mark and GOST-R (Russian Standards) approval products are prepared. Please inquire details.
@Air Circuit Breakers
North American Safety Mark Compulsory Mark Third Panrty Mark
UL Stgandards CSA Standards CCC CE T.U vy
. Rheinland
Specifications | Class Applicable Models Assignments USA Canada China Europe Germany

b, @ ¢ us G@US @® ce A

- - - - - - @(Self Declaration) -

AE630-SW, AE1000-SW
AE1250-SW, AE1600-SW
AE2000-SWA, AE2000-SW
AE2500-SW, AE3200-SW
AE4000-SWA, AE4000-SW
AE5000-SW, AE6300-SW
AE630-SW, AE1000-SW
AE1250-SW, AE1600-SW
AE2000-SWA, AE2000-SW
AE2500-SW, AE3200-SW
AE4000-SWA, AE4000-SW
AE5000-SW, AE6300-SW

Note *1 Except for 4 poles breaker.
Remark: 1. EAC (Russian Standards) approval products are prepared. Please inquire details.

IEC 60947-2
IEC SW or
JIS C 8201-2-1

CCC SW CCC - - - - - [ ®(Self Declaration) -

@NMolded Case Circuit Breakers , Motor Protection Breakers, Air Circuit Breakers, Circuit Protectors and Miniature Circuit Breakers (Classification Society) 4
Classification societies (Note)
NK LR ABS BV CCs DNV-GL
Specifications Class Applicable Models United
Japan Kinad USA France China Norway (-
gdam o)
NF30-CS ° ° 0 - - - k)
NF63-CV, NF125-CV [ ] [ ] [ ] [ ] [ ] [ ] [0}
C NF250-CV [ ] [ ] [ ] [ ] [ ] [ ] -
NF400-CW, NF630-CW [ ] [ ] [ ] [ ] - - @
NF800-CEW [ ] [ ] [ ] [ ] - [ ] 2]
NF32-SV, NF63-SV, NF125-SV o o ° ° ° °
NF250-SV [ ] [ ] [ ] [ ] [ ] [ ]
s NF400-SW, NF630-SW -
NF400-SEW, NF630-SEW [ ) [ J [ ] [ ] [ ] °
NF800-SEW
NF1000-SEW, NF1250-SEW [ ] [ ] [ ] - - -
NF63-HV, NF125-HV [ ] [ ] [ ] [ ] [ ]
NF250-HV [ ] [ ]
H/R NF400-HEW, NF400-REW ° ° ° ° L]
General NF630-HEW, NF630-REW (HEW) -
NF800-HEW, NF800-REW -
NF125-UV, NF250-UV [ ]
U | NF400-UEW, NF800-UEW ° ® ® ® - -
Motor NF32-SV MB, NF63-CV MB
Protection NF63-SV MB, NF125-SV MB [ ] L] [ ] [ ] [ [ ]
NF250-SV MB
AE630-SW, AE1000-SW
AE1250-SW, AE1600-SW
AE AE2000-SWA, AE2000-SW [ ] L] [ ] [ ] [ [ ]
AE2500-SW, AE3200-SW
AE4000-SWA
AE4000-SW, AE5000-SW, AE6300-SW [ ] [ ] [ ] [ ] -
CP CP30-BA [ ] - - - - -
BH BH-D6, BH-D10 - - - - [ ] [ ]
KB KB-D - - - - [ ] (]

Remark: 1. 4 poles breakers does not acquire Classification Society approval.
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1. Electric Shock Protection

The safety standards for current passing through the human body are determined based on physiological
phenomena as shown below.

®In places where secondary accidents may be caused by electric shock: Area below the curve b

®In places where secondary accidents will not be caused by electric shock: Area below the curve c1

10":11 [ vt - n
f 5000
2 aom
E -
g . A =]
2 m
'-g 100
£
o
10 [
o1 02 a5 1 z 5 W 50 100 200 500 1000 2000 S000 10000 mA
Current through body (I8) —>
Fig. 4.17 Influence of AC (15Hz to 100Hz) on human body (IEC/TS60479-1)

92



2. ELCB Grounding Method

Select the rated sensitivity current based on the grounding method, purpose of protection and protection ground
resistance value of load device. If the line is excessively long, the circuit breaker may operate unnecessarily owing
to leakage current. Calculate the leakage current referring to Table 4-25. In this case, it is common to select
sensitivity current approx. 10 times as high as the leakage current.

4 Selection
Selection of ELCB

Table 4-24
TN system
T_ype of E TT system IT system
earthing system TN-C system TN-S system TN-C-S system
L1 L1 L1 L1 L1
L2 L2 L2 L2 L2
) L3 L3 L3 L3 L3
Typical - e PEN N et PE N
arrangement ' i - .- PE 'PEN i i N i i
I Lohemsian Lomiemi Lo Lpe
The touch voltage is limited to 50V.
Zs X la = 50V RA X Ian = 50V Id X Ra = 50V
Zs: fault loop impedance (Q) RA: sum of the resistances Ra: sum of the resistances
la: current causing the automatic operation of the disconnecting device of the earth electrode of the earth electrode
within the time as below (A) and the protective and the protective
Uo: nominal line to earth voltage (V) conductor (Q) conductor ()
Protective lan: rated current sensitivity (A) | 1d: first fault current (A)
condition
Maximum disconnection times (sec)
Branch circuits rated 32A and less
Uo AC Others
120V 230V 400V | Over 400V
TN system 0.8 0.4 0.2 0.1 5
TT system 0.3 0.2 0.07 0.04 1
Earth
leakage - MCCBs - MCCBs '\éfggs -ELCBs - Insulation monitoring
prg:\el?:égle Not ELCBs - ELCBs (except in TN-C zone) devices + ELCBs

Table 4-25 Leakage current when 600V vinyl insulated wire is laid on 1km A-connected 3-phase 3-wire 200V line

Distance from
grounded part ® 4m or more 10cm or more © 1.5mmormore | @ In close contact
Wiring | * Wiring on first floor ceiling of » Wiring in RC building * Vinyl tube burying * Wiring in metallic
work wooden building * Wiring with vinyl tube and « Vinyl tube laying in conduit
* Wiring on second and higher exposed wiring in steel frames close contact with steel | » Wiring in metallic duct
floors of wooden building (Except © and @) frames in steel building
. ) * Aerial wiring
Wire size (Except © and @)
8mm? or less 0.60mA/km 1.29mA/km 19.9mA/km 100mA/km
14 0.66 1.44 221 110
22 0.72 1.55 23.9 120
38 0.81 1.75 26.9 135
60 0.99 2.14 32.9 165
100 1.14 2.46 37.9 189
150 1.25 2.72 41.8 209
250 1.46 3.16 48.6 243
325 1.62 3.29 50.7 253
500 1.71 3.69 56.8 284
Notes *1 The leakage current on rubber insulated wire (RB) is about 70% of the above values, and that on 3-core 600V cross-linked polyethylene

insulated wire (CV) is about 50%.
*2 At 50Hz, the values are 84% of the above values.
*3 To obtain the leakage current on another line, multiply the values shown in Table 4-25 by the magnification shown in Table 4-26.

*4 To determine the line length, add the length of all wires after ELCB installation point.

Table 4-26
Leakage current
conversion table

Type of line Magnification
Single-phase 100V line| 0.3
Single-phase 3-wire 200V ne| 0.3
3-phase 415V line 0.7

( Aconnection)
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3. Rated Voltage and Number of Poles

Voltage fluctuation range in which leakage protection function is operable

Select the rated voltage and number of poles

according to the circuit voltage and type. The following ) B0 121 fe0 2422 300 484
. . Voltage (V +—— t t ————— } +—f
table shows the standard circuit voltage values. 100 200 253 300 400 500
: ;
However, even at special voltage, if the voltage 00-200
. . L L - 100-230V
including the circuit voltage fluctuation is within the | I
. . 100-240V.
voltage range shown right, the leakage protection
devi il [ 100-200-415V |
evice will operate. | 00440V |
[ 200-415V |
Swiching | 200-440V |
100 and 200 V Switching between
chi 1 200 and 41
X]c;)léage switching [ 200v | an | 45V |
g%%‘ﬂfc'f voltage [200v | | 415V |
Table 4-27
Circuit type Single-phase 2-wire 100 or 200V circuit Single-phase 3-wire 100 and 200V circuit
f ! woov |
100V 200V y 200V
j
! ’ ! ’ 100V
1 | | 1 | | ) '
= o 0 0o0d = o 0 oo d 1 R TR )
2-pole 3-pole 2-pole 3-pole = 2-or 2-or
Example of breaker breaker breaker breaker 3-pole 3-pole 3-pole
connection 0 o 000 ) 000 breaker breaker breaker
VoV vV R} = T
- 100-440V - 100-440V - 100-440V - 100-440V
- 100-200-415V  + 100-200-415V - 100-200-415V  + 100-200-415V * 100-200-415V. - 100-200-415V - 100-200-415V
- 100-200V - 100-200V - 100-200V - 100-200V * 100-200V * 100-200V * 100-200V
- 100-240V - 100-230V - 100-240V - 100-230V + 200-415V - 100v * 200-415V
- 100V - 200415V - 100-230V - 100-240V - 100-240V
- 500-440V - 100-440V - 100-230V - 100-230V
- 200-440V - 100-440V - 100-440V
- 200-440V
Circuit type 3-phase 3-wire 200V circuit 3-phase 3-wire 415V circuit
)
200V 415V
v v
J:‘ 000 S0 0 J_ I
3-pole 2-or = S0 b0
Example of breaker bole 3-pole 3-pole
connection 000 coo breaker breaker
K] K] 299 20¢9Q
- 100-200-415V - 100-200-415V A Vo
+ 100-200V + 100-200V + 100-200-415V + 100-200-415V
- 200-415V . 200-415V + 200-415V + 200-415V
+ 100-440V - 100-240V - 415V - 415V
- 100-230V - 100-440V * 100-440v * 100-440v
- 200-440V - 200-440V * 200-440V * 200-440V
Circuit type 3-phase 4-wire 415V circuit
é 415V
r“’GA 2| *
240V
v T .
= 0600 XX [eKe) K XX
Examplg of 4-pole 3-pole 3-pole 32' °|" 3-pole
connection breaker breaker breaker brépaﬁ(gr breaker
2999 Q9 o9 o9 Q99
| ERK] Vv Vo VoV Vv
- 100-200-415V - 100-200-415V + 100-200-415V - 100-200-415V - 100-200-415V
- 200-415V - 200-415V - 200-415V - 200-415V - 200-415V
- 100-440V - 415V - 415V - 100-240V - 100-440V
+ 200-440V - 100-440V - 100-440V - 100-440V - 200-440V
- 200-440V - 200-440V - 200-440V

<Cautions when selecting and connecting>

(1) When a 3-pole circuit breaker is used as a 2-pole one, use the right and left poles.

(2) For the mains of a 3-phase 4-wire 415V circuit, use a 4-pole circuit breaker having a rated voltage of 415V or 440V, and connect the neutral pole to the N pole on the right side.
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4. Earth Fault Protection Coordination and Combination of Devices

Table 4-28

Protection type

Details

Installation point

Combination

With selectivity only for
earth fault breaking

@®0n general lines, the protection grounding resistance is
relatively large and the earth fault current is small. In this
case, install a time-delay relay on the main circuit and a
high-speed relay on a branch circuit.

Main circuit

e Time-delay ELCB
* Combination of MCCB and time-delay earth leakage relay

Branch circuit

High-speed ELCB

With selectivity for earth
fault breaking and
cascade type of
short-circuit breaking

@®The selectivity for earth fault breaking is as stated above.
@Significant short-circuit fault very rarely occurs because of
its nature (in most cases, circuits are broken at the early
stage of earth fault). This protection is applied when the

continuity of power supply is expendable.
(Refer to the combination for cascade breaking on page 83.)

Main circuit

¢ Class S time-delay ELCB
» Combination of MCCB (class U) and time-delay
earth leakage relay

Branch circuit

* Class C time-delay ELCB
* Combination of MCCB (class C) and high-speed
earth leakage relay

With selectivity for earth
fault breaking and
short-circuit breaking

@This protection is applied when selectivity is necessary in
the entire area of fault.
(Refer to the combination for selective breaking on page 81.)

Main circuit

Combination of electronic MCCB and time-delay
earth leakage relay

Branch circuit

* High-speed ELCB
» Combination of MCCB and high-sspeed earth leakage relay

Remark: 1. “Time-delay or high-speed earth leakage relay” refers to NV-ZBA, NV-ZSA, NV-ZHA or NV-ZLA.

1.0 Characteristic of time-delay
: relay with sensitivity of
500mA (0.3s)
= 0.5 N
2 04
(0]
£ 03
g 0.2
'*E ’ \.
[}
joR
O 0.1
N ~—| Characteristic of
high-speed relay with
sensitivity of 30mA
(within 0.1s)
15 30 250 500 600700800 1000

——— Earth fault current (mA)

X NV1
1(NV-ZSA

1| 500mA 0.8s

Time-delay

Selective, T
breaking Point B
on earth

fault

NV3
NV32-SV
High-speed

30mA 0.1s )

Point A

V2
NV-ZSA
200mA 0.3s
Time-delay

!

N

30mA 0.1s
High-speed

;
@‘(Nﬁ 25-CV )

.

D

30mA 0.1s
High-speed

95 Nv4
(NV63-CV )

Fig. 4.18 Example of coordination of time-delay and high-speed relays for earth fault breaking
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[1]Installation and Connection

Installation

and Connection

1. Connection Types

Table 5-1 Connection

Installation and Connection

Front connection (F)

Connection type (Code address) Screw terminal Busbar terminal Solderless (BOX)
(AMP- (BAR) terminal (SL)
of: .A-.
Bl
Pirar
Please refer to
Image page 104.
LA
NF30-CS - -
NF32-SV ¢ NF63-CV » NF63-SV « NF63-HV o (*2) -
C | NF125-CV « NF125-SV ¢ NF125-HV » ®(2) °
® | NF125-SEV » NF125-SGV ¢ NF125-LGV * NF125-HEV « NF125-HGV
? NF160-SGV « NF160-LGV ¢ NF160-HGV » NF250-CV « NF250-SV « NF250-HV * ®(2) °
H NF250-SEV ¢ NF250-HEV « NF250-SGV « NF250-LGV ¢ NF250-HGV
o | NF400-SW » NF400-SEW ¢ NF400-HEW * NF400-REW ¢ NF400-CW - [ -

MB | NF630-SW « NF630-SEW » NF630-HEW « NF630-REW « NF630-CW
NF800-SEW ¢ NF800-HEW » NF800-REW « NF800-SDW ¢ NF800-CEW - [ -
NF1000-SEW ¢ NF1250-SEW « NF1600-SEW

3 NF125-UV ° (2 °
(23 F} NF125-RGV ¢ NF250-RGV * NF250-UV [ J [ J [ J
U | INF400-UEW
) _
NF800-UEW

FAFAU| NF30-FAU ¢ NF50-FAU [ ] - -

FHU | NF50-FHU « NF100-FHU [ ] - -
NF50-SVFU [ ] [ J -
NF100-CVFU [ ] [ ) [ )
NF125-SVU

uL NF125-HVU ® ® ®
NF250-CVU ¢ NF250-SVU ¢ NF250-HVU [ ] [ ] [ )
NF100-SRU ¢ NF100-HRU [ ] [ J [ )

NV32-SV ¢ NV63-CV » NV63-SV ¢ NV63-HV [ ] @ (*2) -
c NV125-CV * NV125-SV ¢ NV125-HV ° ®(2) B
o | NV125-SEV ¢ NV125-HEV
S | NV250-CV/SV/HV « NV250-SEV/HEV [ J ® (*2) -
8 * | NV400-SW » NV400-SEW  NV400-HEW ¢ NV400-CW -
o H NV630-SW ¢ NV630-SEW « NV630-HEW ¢ NV630-CW - [
NV800-SEW ¢ NV800-HEW -

FAFAU| NV30-FAU « NV50-FAU [ ] - -

FHU | NV50-FHU « NV100-FHU [ ] - -

UL | NV100-SRU * NV100-HRU [ ] [ ) [ )

Kind of terminal screw (A)
(Circuit breakers having frame size of 1000A and more are not provided with terminal screws (A).)
Shape @ @ % @
Y & & &2
S ) ©J
Pan-head screw with clamp Pan-head screw Bolt (Hex-socket) Bolt
Screw size M5 M8 M8 2xM8 M10
NF32-SV NV32- SV NF NV NF NV NF NF
63-CV 63-CV 63-CV(60, 63A) | 63-CV(60, 63A) | 125-SEV 125-SEV 400-UEW(4P) | 400-CW
63-SV 63-SV 63-SV(60, 63A) | 63-SV(60, 63A) | 125-HEV 125-HEV 800-CEW 400-SW
63-HV 63-HV 63-HV(60, 63A) | 63-HV(60, 63A) | 125-RGV 250-CV 800-SEW 400-SEW
7] 50- SVFU(*1) 50- SVFU(*1) 125-CV 125-CV 125-SGV 250-SV 800-HEW 400-HEW
é NF30- FAU NV30- FAU 125-SV 125-SV 125-LGV 250-HV 800-REW 400-REW
€ 50-FAU 50- FAU 125-HV 125-HV 125-HGV 250-SEV 800-UEW 400-UEW(3P)
& 50-FHU 50- FHU 125-SEV 125-SEV 160-SGV 250-HEV 800-SDW 630-CW
. 125-HEV 125-HEV 160-LGV 250-CVU NV 630-SW
In case of clamp connection (*1) 100-CVFU 160-HGV 250-SVU 800-SEW 630-SEW
125-SVU 250-CV 250-HVU 800-HEW 630-HEW
Type % @ % 125-HVU 250-SV 630-REW
125-UV 250-HV NV
250-SEV 400-CW
®When the wire size is 5.5mm? or more, divide the wires, 250-HEV 400-SW
and connect them. 250-SGV 400-SEW
@When connecting wires differing in size, for example, ¢1.6 250-LGV 400-HEW
wires and 5.5mm? wires, connect the two kinds of wires 250-HGV 630-CW
together to a crimp terminal because the thinner wires 250-RGV 630-SW
easily come off. 250-Uv 630-SEW
®Do not tighten directly solid wires and cords consisting of 250-GVU 630-HEW
thin copper wires used as strands, for example ¢1.6 and 250-SVU
1.25mm? wires, together. 250-HVU

Note

*2 ltis possible to modify connection type with options.
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5 Installation and Connection
Installation and Connection

Rear (B)

Plug-in (PM)

Bar stud
(B-ST)

Round stud
(B-ST)

Bar stud
(PM)

Screw terminal
(PM)

— o — —
- o (*2) - [ ]
® (*2) - - [ ]
[ ] - [ ] -
[ ] - [ ] -
® (*2) _ ([ ] _
° (Except for NF1600-SEW)
[ ) - - @ (Except for 4P)
[ ] - @ (Except for 4P) -
[ ] - e -
(Except for NFB00-UEW)
- o (*2) - [ ]
® (*2) - - [ ]
@ (*2) - [ ] -
@ (*2)
®(2) - d -

metallic board

UEW).
The current-carrying capacity of a

bars have the same dimensions.

With insulating base (tube) for installation of

The bar stud installation position can be
turned 90° on all models (except NF800-

vertically

installed bus bar is larger than that of a
horizontally installed bus bar even if the bus

The circuit breaker can be connected only by pushing it onto the preliminarily

wired terminal block.

Install it tightening the supplied screws through the mounting holes.

Table 5-2 List of terminal screws (B)

Model Connection type Front Rear Plug-in
c | NF400-CW » NF400-SW * NF400-SEW ¢ NF400-HEW ¢ NF400-REW ¢ NF630-CW * NF630-SW * NF630-SEW M12 bolt
o é NF630-HEW « NF630-REW « NF800-CEW » NF800-SEW « NF800-HEW « NF800-REW ¢ NF800-SDW
O| « | NF1000-SEW * NF1250-SEW M12 bolt
Q| H [NF1600-SEW M10 bolt \ —
U NF400-UEW M12 bolt
NF800-UEW M12 bolt [ —
8| g NV400-SW ¢ NV400-SEW ¢ NV400-HEW ¢ NV400-CW ¢ NV630-SW » NV630-SEW ¢ NV630-HEW ¢ NV630-CW M12 bolt
m| % | NV800-SEW * NV800-HEW M12 bolt
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Installation
and Connection

2. Connecting Parts

Installation and Connection

For the connection shown in the table on the previous page, the following parts are available as connecting parts.

Table 5-3 Studs on rear surface (B-ST)

Number Applicable models Stud shape and
e EmE of poles MCCB ELCB major included parts HEIEE
ST-055V2 2 | NF32-SV, NF63-CV, NF63-SV NV32-SV, NV63-CV *Round studs .
ST-05SV3 3 | NF63-HV NV63-SV, NV63-HV @®Round studs (with insulating tube)
(2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs)
ST-05SV4 4 | NF63-SV, NF63-HV — @®Bolts and nuts
ST-1Sv2 2 NF CV, NF 3\ — *Bar studs
125- 125-
ST-18V8 8 | NF1o5-Avi, 4Py NV125-CV, NV125-SV @Bar studs (with insulating tube)
ST-1SV4 4 ’ NV125-HV (2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs)
ST-1HV2 2 | NF125-HV(2P) — @Bolts and nuts
ST-2SV2 2 | NF125-SEV, NF125-HEV, NF125-RGV —
ST-25V3 3 | NF125-SGV, NF125-LGV, NF125-HGV
NF160-SGV, NF160-LGV, NF160-HGV *Bar studs
NF250-SGV, NF250-LGV, NF250-HGV | NV125-SEV, NV125HEV g, ; O t includ
NF250-CV, NF250-SV NV250-GV. NV250-SV .2Barls?tilds (Wlt3h |n?u_l%t|ng tu‘kt)e) o 8 thgepiﬁ'tslr:‘g:j es
NF250-LGV/HGV, NF250-HV vy : (2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs) i
ST-28V4 4 ) NV250-HV, NV250-SEV @Boits and nuts one unit. Please
NF250-SEV, NF250-RGV NV250-HEV place an order
NF250-HEV, NF125-SGV/HGV for the number
NF125-LGV, NF160-SGV, NF160-LGV/HGV of circuit
ST-4SW2 2 — breakers.
NF400-CW, NF400-SW
ST-4SW3 3 | NF400-SEW, NF400-HEW NV400-CW, NV400-SW %Bar studs
NF400-REW NV400-SEW @®Insulating bases
ST-4SW4 4 NV400-HEW (2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs)
ST-65W2 > — @Bar studs
NF630-CW, NF630-SW (2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs)
ST-6SW3 3 | NF630-SEW, NF630-HEW NV630-CW, NV630-SW @®Mounting screws, bolts and nuts
ST-6SW4 4 | NF630-REW NV630-SEW, NV630-HEW
ST-8SW2 2 — %Bar studs
NF800-SDW, NF800-CEW @Insulating base (2 pcs)
ST-85W3 3 | NF800-SEW, NF800-HEW ®Bar studs
NF800-REW NV800-SEW, NV800-HEW (2-pole: 4 pes, 3-pole: 6 pcs, 4-pole: 8 pcs)
ST-85W4 4 @Mounting screws, bolts and nuts

Table 5-4 Plug-in type terminal blocks (PM)

Number Applicable models L
Type name | poles MCCB ELCB Major included parts
NF32-SV

PMDN-058V2L | 2P | NFg3.Cv/SV/HV (3A-50A) -
PMDN-058V3L | 3P | NF32-SV NV32-SV
PMDN-05SV4L | 4P | NF63-CV/SV/HV (3A-50A) NV63-CV/SV/HV (5A-50A) cP:IrLiJg-tEr;(zi;:‘ea Itsezglinglel_)lgclé S(13pcz) 6 pos, d-pole: & pos)
PMDN-055V2H | 2P | NF63-CV/SV/HV (60A, 63A) — P pole: 4pes, Srpole: & pes, 4-pole: B P
PMDN-05SV3H | 3P
PMDN-05SV4H | 4P NF63-CV/SV/HV (60A, 63A) NV63-CV/SV/HV (60A, 63A)
PMDN-1SV2 2P | NF125-CV/SV —
PMDN-1HV2 2P | NF125-HV — g%g-&g&z I‘Sefmina' block (1 pc)
PMDN-1SV3 3P (2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs)
PMDN-1SV4 ) NF125-CV/SV/HV NV125-CV/SV/HV
PMDN-1UV2 2P bluc inal block (2 pc)

- - _ ug-in type terminal bloc pc
PMDN-1UV3 ig NF125-Uv Crip terminals (2-pole: 4pcs, 3-pole: 6 pcs)
PMDN-2SV2 2P —

NF125-SEV/HEV/SGV/LGV/HGV ; ;
Plug-in type terminal block (1 pc,
PMDN-2SV3 | 3P | NF160-SGV/LGV/HGV NV125-SEV/HEV PN Do oo (1po)
PMDN-2SV4 4p | NF250-CV/SV/HV/SEVHEV/SGV/LGVHGY | NV250-CV/SV/HV/SEV/HEV | (2-pole: 2 pcs, 3-pole: 4 pcs, 4-pole: 6 pes)
Tulip terminals
PMDN-2SV2 2P
- - — 2-pole: 4 pcs, 3-pole: 6 pcs, 4-pole: 8 pcs
PMDN-25V3 P NF125-RGV, NF250-RGV (2p p p p p pcs)
PMDN-2UV2 2pP Plug-in type terminal block (2 pc)
PMDN-2UV3 3P | NF250-UV — Plug-in type barriers (2-pole: 2 pcs, 3-pole: 4 pcs)

_ 4P Tulip terminals (2-pole: 4pcs, 3-pole: 6 pcs)

PMDN-4SW2 2P | NF400-CW/SW —
PMDN-4SW. 3P | NF400-CW/SW/SEW NV400-CW/SW/SEW
4SW3 3P | NF400-HEW/REW NV400-HEW ;:ug-!n Eype Lerminal(lllock )(2 pcs)
ug-in type barriers (4 pcs

PMDN-4SW4 4P | NF400-SW/SEW NV400-SEW Tulip terminals (3-pole: 6 pcs)

4P | NF400-HEW —
PMDN-6SW3 3P | NF630-CW/SW/SEW/HEW/REW NV630-CW/SW/SEW/HEW
PMDN-8SW2 2P | NF800-SDW —

3P | NF800-CEW/SEW NV800-SEW
PMDN-8SW3 Plug-in type terminal block (2 pcs)

ig EEZgggE&UREW NV800-HEW Tulip terminals (3-pole: 6 pcs)
PMDN-8SW4 4P| NF800-HEW —

Note In addition to the circuit breakers shown above, 4-pole and 2-pole circuit breakers are available. We are ready to manufacture such circuit breakers to order. Please consult us.
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5 Installation and Connection

3. Standard Tightening Torque

Installation and Connection

Rear
<Round stud>

n NutC

Screw A

Round stud

Plug-in
<Screw terminal>

<Bar stud>

F|g. 1 Connecting
Insulating  Connecting Connecting conductor
tube busbar I conductor
<Bar stud> et breaker’n‘ Screw D Bar stud
Screw E  Connecting conductor Serew A #"L Plug-in type
Screw A Screw E . ) terminal block Serew E .
E".'. Flg 4 ~— Plug-ntype stud Plug-in type terminal block Flg 5
- ]
it
Flg' 2 Insulating :aasr:‘Ud Flg 3
Table 5-5 Standard tightening torque (*1) Tightening torque N-m
Rear Plug-in
Model Connection type Round stud Bar stud Screw terminal Bar stud
Fig.1 Fig. 2, Fig.3 Fig.4 Fig.5
MCCB ELCB .Screw A‘ : Nut C : .Screw A‘ .Screw E‘ .Screw D .Screw E
Size |Tgtngloe | Size | Tghenngloge | Size | Teangloe | Size | Tieninglone | Size | Tghleangloe | Size | Tihtening e
NF30-CS - M4x0.7 1 M6 2 - - - - - - - -
NF32-SV, NF63-CV NV32-SV, NV63-CV
NF63-SV, NF63-HV NV63-SV, NV63-HV Ma0.7) 1 Me 2 - N - - e 8 N -
NF125-CV, NF125-SV NV125-CV, NV125-SV
NF125-HV, NF125-UV NV125-HV N N N N e 4 Mg 12 w8 6 - N
NF125-SEV, NF125-HEV, NF125-RGV
NF250-CV, NF250-SV, NF250-HV, NF250-SEV
NF250-HEV, NF250-RGV, NF250-UV | NV125-SEV, NV125-HEV
NF250-LGV/HGV, NF250-RGV, NF125-SGVHGV | NV250-CV, NV250-SV
NF125-LGV, NF160-SGY, NF160-LGV/HGV | NV250-HV, NV250-SEV N B - - Mé 10 Mg 12 N N Mg 12
NF125-SGV, NF125-LGV, NF125-HGV | NV250-HEV
NF160-SGV, NF160-LGV, NF160-HGV
NF250-SGV, NF250-LGV, NF250-HGV
NF400-CW, NF400-SW, NF400-SEW
NF400-HEW, NF400-REW NV400-CW, NV400-SW - - - - M8 20 | M12 | 45 - - M12 | 45
NF400-UEW (3P) NV400-SEW, NV400-HEW
NF400-UEW (4P) - - - - - M10 30 M12 45 - - M12 45
NV630-CW, NV630-SW
NF630-CW, NF630-SW, NF630-SEW NV630-SEW _ _ _ _ M8 20 Mi2 45 _ _ Mi2 45
NF630-HEW, NF630-REW NV630-HEW
NF800-CEW, NF800-SDW
NF800-SEW, NF8OO-HEW, NF8oo-REW | 1\ VB00-SEW - - - - | Mo | 30 |2Mmi2| 45 | - - |ami2| 45
NF800-UEW (2) NV800-HEW
NF1000-SEW
NF1250-SEW - - - - - 4-M8 12 | 2-M12| 45 - - 2-M12 | 45
NF1600-SEW - - - - - 4-M8 12 | 4-M10| 25 - - - -
Notes *1 The appropriate range of tightening torque is +20% of each value (standard tightening torque) shown in the above table. Please refer to the supplied assembly manual and

instruction manual for more information.
*2 The plug-in type is not available.
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Installation

and Connection

4. Crimp Terminal Type

Table 5-6 List of applicable crimp terminals

Installation and Connection

As the terminals in ], commercially available crimp terminals can be used. Please
purchase the terminals at an electric material store.

For others, the crimp terminals for MCCB must be used. Place an order with us.

For the connection types shown in Fig. a and Fig. b, only crimp terminals will be delivered.

Nominal sectional area_mm? 2 5.5 8 14 22
Allowable current <i(?1ogc\’/r,“lj\{“rllre at 30°C, not > (*4) 27A 49A 61A 88A 115A
<
> Size of mm? 1.04 2.63 6.64 10.52 16.78
£ Model to to to to to
[ MCCB ELCB 2.63 6.64 10.52 16.78 26.66
NF30-FAU NV30-FAU R-2-5 R-5.5-5 | JST8-5NS
30
50 | NF50-FAU NV50-FAU R-2-5 R-5.5-5 | JST8-5NS | JST14-5NS | JST22-5NS
100
NF100-FHU NV100-FHU R-8-8 R-14-8 R-22-8
30 | NF30-CS, NF32-8V, NF50-FHU, NF63-CV* | NV32-SV, NV50-FHU, NV63-CV* -5 By JST22-85
3o | NF63-SV*, NF63-HV* NV63-SV*, NV63-HV* “R28) | * (R_S' 56) R-8-5 R-14-5 BH-22
50 *50A or below *50A or below ) (L330T459-23)
60 | NF63-CV, NF63-SV, NF63-HV NV63-CV, NV63-SV, NV63-HV
63 60. 63A 60 63a| R28 R-5.5-8 R-8-8 R-14-8 R-22-8
R-2-5 R-5.5-5 JST22-85
- - R-8-5 R-14-5
(R-2-6) | (R-5.5-6) (L330T459-23)
125 | NF125-CV, NF125-SV, NF125-HV, NF125-UV | NV125-CV, NV125-SV, NV125-HV
50A of more 60Aormore | A28 R-5.5-8 R-8-8 R-14-8 R-22-8
NF125-SEV, NF125-HEV, NF125-RGV
NF250-CV, NF250-SV, NF250-HV, NF250-UV
125 NF250-SEV, NF250-HEV, NF250-RGV NV125-SEV, NV125-HEV
225 | NF125-SGV, NF160-SGV, NF250-SGV NV250-CV, NV250-8V, NV250-HV R-14-8 R-22-8
250 | NF125-LGV, NF160-LGV, NF250-LGV NV250-SEV, NV250-HEV
NF125-HGV, NF160-HGV, NF250-HGV
400 | NF400-CW, NF400-SW, NF400-SEW NV400-CW, NV400-SW
600 | NF400-HEW, NF400-REW, NF400-UEW NV400-SEW, NV400-HEW
630 | NFB30-CW, NF630-SW, NF630-SEW NV630-CW, NV630-SW,
NF630-HEW, NF630-REW NV630-SEW, NV630-HEW
800
1000 | NF8OO-CEW, NF800-SEW, NF800-HEW
1200 | NF8OO-REW, NF80O-UEW, NF800-SDW NV800-SEW, NV800-HEW
1050 | NF1000-SEW, NF1250-SEW

@ Reference drawings of connection types

Method of connecting directly to

terminal(s) of body

\

~\ To connect
A\ {'{' }//two terminals
\‘{,/,

To connect
one terminal

(Fig. a)

Method of connecting to front bar
terminal

Connect with the bolt
head downward.

(Fig. b)

Carefully check the insulating distance between
the connecting bus bar, crimp terminal and
tightening bolt and the ground and the
phase-to-phase insulating distance.
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5 Installation and Connection
Installation and Connection

Product specified by JIS

-Product specified by JEM 1399

Product made by Nippon AMP

Product made by J.S.T. Mfg. Co., Ltd.

-Product made by Nippon Tanshi Co., Ltd.

-Product made by Nichifu Co., Ltd.

---Product made by Daido Solderless Terminal Mfg. Co., Ltd.

38 60 100 150 200 32