
NDW1 Series
Intelligent Air Circuit Breaker

As standards, specifications and designs change
from time to time, please ask for confirmation
of the information given in this publication.

 2
01

0 
- 

Li
an

gx
in

 E
le

ct
ri

ca
l -

 A
ll 

ri
gh

ts
 r

es
er

ve
d

2010.08www.nader-circuit-breaker.com





Electrical Wiring Diagrams
  Input and Output Interface

  Electrical Wiring Diagram of 3M Intelligent Controller

  Electrical Wiring Diagram of 3H Intelligent Controller

Accessory
  Electrical Accessory

  Mechanical Accessory

Dimension
  Dimension of Fixed ACB

  Dimension of Drawout ACB

  Aperture of Cabinet Door and Installing Holes Diameter

Operating Instruction
  Safety Distance

  Sectional Area of Connecting Bus and Cable 

  Derating Coefficient

  Installation Notice

  Product Maintenance

53

53

53

55

56

56

58

64

64

65

68

68

68

69

70

70

71

71

73

73

77

80

81

84

Fault Analysis and Trouble Shooting

Appendix: Tripping Curves

  App. A Tripping Curves for Overload Protection  

  App. B Tripping Curves for Inverse Short-time Delay

  App. C Tripping Curves for Ground/Leakage Protection

  App. D Curve Examples  

Order Form



























































61 62

Connection Diagram of Connecting Rods Interlocking Among Three ACBs
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Connection Diagram of Cable Interlocking Among Three ACBs

ACB A

ACB B ACB C
2m  (max) 2m  (max)

Door Interlock

Door interlock is installed on ACB to avoid the door of cubicle from

opening when drawout ACB is not in “Disconnected” position.

The door interlock is usually installed on the right side of ACB.

The door interlock is also allowed to be installed on the left side of ACB.

Drawout ACB

Mounting hole
48 95

80

167
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Mounting hole

Doorframe

Installed on the door of cubicle to seal ACB and make the protection degree of

ACB reach IP40. 

Terminal Shield

Interphase Barriers

Push-button Locking Device

Used with padlock to prevent non-staff from operating opening push-button or

closing push-button.

166
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Fixed firmly in the bar of cradle to prevent the dust and analogue falling 

into terminals of auxiliary circuit, which will cause poor contact.

Used to increase insulating strength between phase and phase of main circuit to 

improve insulation capacity.
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“Disconnected” Position Key Lock

ACB will not be closed if “Disconnected” position key lock has been locked.

We can supply various usage types:

Transformer

Transformer

Transformer

Transformer

Transformer

Transformer

Transformer

ACB C

ACB B

ACB A

ACB C

ACB B

ACB A

ACB A
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Power supply 2
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Power supply 1
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Circuit connected with bus
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Power supply 1
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Dimension
Dimension of Fixed ACB
NDW1-2000

horizontal
wiring

Cabinet door
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horizontal
lengthened wiring

L type vertical
wiring

Center of mounting hole 
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292

One ACB equipped with independent key and lock (Lock the ACB in “Disconnected” position to 
prevent  illegal operation.)
Two ACBs equipped with the same locks respectively and one key (They can be manually 
interlocked to switch between two grids. When A grid supplies power, B grid will open. When B 
grid supplies power, A grid will open.)

Three ACBs equipped with the same locks respectively and 
one key. (They can be manually interlocked to switch among 
grids and make sure that only one of the three ACBs can be 
closed.)

Three ACBs equipped with the same locks respectively and two same keys. 

(They can be used for two incoming lines and one circuit connected with 

bus, to make sure only two of the three ACBs can be closed.)

Five ACBs equipped with the same locks respectively and three same keys. 

(To make sure max. three of five ACBs are closed.)

Power supply 3
(ACB C)

Power supply 2
(ACB B)

Power supply 1
(ACB A)

“1”means ACB is closing; “0”means ACB is opening.

“1”means ACB is closing; “0”means ACB is opening.

“1”means ACB is closing; “0”means ACB is opening.
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Product Maintenance 
Each rotational parts should be injected lubricating oil periodically during usage.

Clear the dust periodically to keep the good insulation of ACB.

1 . Whether arc chute is in good condition?

2 . Whether contact performance is well?

3 . Whether fasteners of each linkage parts are tight?

Fault Analysis and Trouble Shooting

1

Item No. Troubles The Possible Causes The Trouble Shooting Methods

2

Tripping

3

4

5

6

7

8
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During the process of installation, adjustment and operation, there may be misusage or 

simple mechanical failure. The following methods may help you to solve some simple 

operating problems. If the problem still exist, please contact with us and we will send our 

technician for the repair service on site.

Check the main contact system periodically. Especially take the following steps to check 

the main contact system after breaking due to short-circuit:

1. Check the tripping current value and the tripping time on 
the control unit.
2. Analyse the load and power grid conditions.
3. If there is ground fault, please find out and eliminate 
the ground fault.
4. If there is no ground fault, please check whether the 
tripping threshold setting for ground protection (Ig) match 
the actual protection requirements. If not, please reset Ig to 
match the actual situation.
5. Press the re-set push-button to store energy and close the 
ACB again.

1. If the voltage of undervoltage loop is less than 85%Ue 
(Rated operation voltage of undervoltage release), please 
find out and eliminate the fault. 
2. If the voltage of undervoltage loop is no less than 
85%Ue, please contact us to replace the undervoltage 
release.

1. Check the trippinging current value and the tripping time on 
the control unit.
2. Analyse the load and power grid conditions.
3. If there is overload fault, please find out and eliminate the 
overload fault.
4. If there is no overload fault, please check whether the 
current setting for overload protection (Ir) matches the actural 
operation current. If not, please reset lr value to match the 
actual situation.
5. Press the re-set push-button to store energy and close the 
ACB again.

1. If the voltage of undervoltage loop is less than 85%Ue 
(Rated operation voltage of undervoltage release), please find out 
and eliminate the fault. 
2. If the voltage of undervoltage loop is no less than 85%Ue, 
please contact us to replace the undervoltage release.

1. If the voltage of motor loop is less than 85%Us (Rated 
operation voltage of motor), please find out and eliminate the fault. 
2. If the voltage of motor loop is no less than 85%Us, please 
contact us to replace the motor for electrical charging.
3. Using the manual operation for electrical charging to make 
sure the ACB works.
4. If there is any problem about manual energy storing, please 
contact us for repair.

1. Turn the drawout ACB into the “Connected” position    
(hearing “Clac” twice) and watch the “Connected” signal on 
functional position indicator on the cradle.
2. Check whether the auxiliary circuit is connected.

Press the re-set push-button to store energy and close the ACB 
again.

Check the working status of another interlocked ACB. Only one of the 
interlocking ACBs can be closed.

Refer to the “Overload fault” part in Item No. 1.

1. Check the tripping current value and the tripping time on 
the control unit.
2. Analyse the load and power grid conditions.
3. If there is short-circuit fault, please find out and eliminate 
the short-circuit fault. And check the ACB’s condition, 
including main contacts, arc chute, fasteners, etc.
4. If there is no short-circuit fault, please check whether the 
inverse time tripping threshold setting (Is) and definite time 
tripping threshold setting (Isd) meet the matching 
requirement. If not, please reset Is and Isd values to match the 
actual situation. 
5. Press the re-set push-button to store energy and close the 
ACB again.

Short-circuit fault

 (The indicator for 

short-circuit fault 

flashes.)

Ground fault

(The indicator for 

ground fault 

flashes.)

Action of 

undervoltage release

Overload fault

 (The indicator for 

overload fault 

flashes.)

The undervoltage release can 
not pull in.

The ACB does not store 
energy.

After action of the mechani-
cal interlock, the ACB is 
locked.

Closed the overload circuit.

Refer to the “Short-circuit fault” part in Item No. 1.Closed the circuit with 
short-circuit current.

Refer to the “Ground fault” part in Item No.1

Refer to the “ACB does not store energy” part in Item No. 2.

Remove the padlock, open the “Disconnected” position key lock.

Check the operating mechanism. Please contact us if it is jammed.

1. Check the tripping current value and the tripping time on the 
control unit.
2. Analyse the load and power grid conditions.
3. Reset parameters.
4. Press the re-set push-button to store energy and close the ACB 
again.

Closed the circuit with 
ground fault current.

Mechanical fault of ACB

Mechanical fault of ACB

There is padlock or key lock 
in “Disconnected” position.

The racking handle has not 
been drawn out.
ACB is not in the “Discon-
nected” position completely.

There is “Jumping over 
teeth” or foreign material 
falling into cradle and 
blocking the racking 
mechanism, or etc. faults.

ACB itself does not match the 
frame size of cradle. 

1. Check whether the operation voltage of shunt release is no less 
than 70% Us.
2. If Us is in the normal range, please contact us to replace the shunt 
release. 

Shunt release does not work.

There is too large transit 
current when closing.

Red re-set push-button of 
control unit havn’t been 
pressed.

Contact problem of auxiliary 
circuit of drawout ACBACB can’t be 

closed

ACB trips after 

closing.

ACB can not 

open.

ACB can not store 
energy.

The handle of 
drawout ACB can 
not insert.

Push the ACB and rail into the end.

Draw out the racking handle.

Rack the ACB to the “Disconnected” position completely.

Check and clean the foreign material. If still fail after that, please 
contact us.

Choose the same frame size cradle as ACB.

The ACB itself does not in the 
right position.

The handle has 
inserted but can not 
drive ACB.

ACB is not in  
“Disconnected” 
position completely.

ACB is not in 
“Connected” 
position completely.

Item No Troubles The Possible Causes The Trouble Shooting Methods
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App. A Tripping Curves for Overload Protection
Appendix: Tripping Curves

Figure A1. Comparison between different type of curves (Time delay setting: C8)
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Figure A2. Standard inverse time

Figure A3. Very inverse time
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Extremely inverse time (M) C8

C1
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Figure A4. Extremely inverse time (For general power distribution protection) Figure A6. High voltage fuse compatible

Figure A7. I2 t
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Figure S1. Inverse short-time delay - Standard inverse time

Figure S3. Inverse short-time delay - Extremely inverse time (for general power distribution protection)

Figure S4. Inverse short-time delay - Extremely inverse time (for motor protection)
Figure S2. Inverse short-time delay - Vey inverse time

App. B Tripping Curves for Inverse Short-time Delay

100 

10

10 100

1 

0.1

0.01

1

Tr
ip

pi
ng

 t
im

e 
(i

n
 s

ec
o

n
d

s)

  Ir  (Current setting for long time delay)

Tr
ip

pi
ng

 t
im

e 
(i

n
 s

ec
o

n
d

s)

10 1001

1000

100

10

1 

0.1

0.01

  Ir  (Current setting for long time delay)

  Ir  (Current setting for long time delay)

  Ir  (Current setting for long time delay)

1000

100 

10 

1 

0.1

0.01

1 10 100

Tr
ip

pi
ng

 t
im

e 
(i

n
 s

ec
o

n
d

s)

1000

100 

10 

1 

0.1

0.01

1 10 100

Tr
ip

pi
ng

 t
im

e 
(i

n
 s

ec
o

n
d

s)

78



79

Figure S5. Inverse short-time delay - High voltage fuse compatible

Figure S6. Inverse short-time delay - I2 t
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App. C Tripping Curves for Ground/Leakage Protection

Figure g1. Ground protection

Figure g2. Leakage Protection
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