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spray  

Convenient Installation 

Either zero flashover or upper and lower wiring. 

Connection mode: horizontal or vertical connection, elongated horizontal or vertical connection, mixed connection (upper horizontal and lower 

vertical, upper vertical and lower horizontal). 

Efficient Arc Extinguishing and Breaking Characteristics 

The design of the circuit breaker arc extinguishing chamber and contact system has a number of invention patents. It adopts the principle of 

air-blast arc extinguishing, optimizes the arc extinguishing gate design, increases the driving force of arc, and improves the breaking ability of the 

product. In addition, it also optimizes the time for acquiring signal and giving command by the controller, and can greatly shorten the time when 

there is a large fault current. 

High Electrical Life and Short Circuit Tolerance Ability 

The body design adopts high strength DMC material, and has high impact strength and insulating properties. The design of the double-contact 

structure improves the electric life of products; the optimized design of the mechanism realizes compensation to the contact pressure, and improves 

the product reliability and short circuit tolerance ability. 

Multiple safety protection devices 

It has drawout type circuit breaker door interlocking, drawout type triolocation locking and unlocking device and disconnected position key 

lock, connection terminal protective cover, closing ready device and other protection devices. 

2.2 Structural Features                                                                     
Introduction of Structure and Indications (See Figure 1) 

 

1. Reset button                9. Opening and closing indication  

2. Specification sign           10. Nameplate 

3. Disconnected position key lock 11. "Connection", "Test" and "Separation" 

(Optional function)            position locking and unlocking devices 

4. Goodwill sign              12. Rocker operating position 

5. Disconnection button        13. "Connection", "Test" and 

6. Closing button              "Separation" position indicator 

7. Counter (Optional function)   14. Rocker and its storage position 

8. Energy releasing and storing indication 

Note: 1 ~ 10 is fixed type, while 1 ~ 14 is drawout type. 

 
 
Drawout Type Circuit Breaker Structure 

Drawout type circuit breaker is composed of the circuit breaker and the drawer seat. The drawer seat has guide rails on both sides. There's 

guide plate on the guide rail. The circuit breaker is placed on the left and right guide plates. The drawout type circuit breaker connects to the main 

circuit by inserting the busbar on the circuit breaker into the bridge contact on the drawer seat. 

 

 

 

Figure 1 



















 File No.: NDT2930388 File Version: A0 

 

Internal & confidential file                   Page 15 of 91 

4.3 Controller                                                                                      

Controller is one of the main components of the circuit breaker, can provide overload, short circuit, grounding, current imbalance, overvoltage, 

undervoltage, voltage imbalance, overfrequency, underfrequency, reverse power and other failures protection function; and can realize reasonable 

operation of the power grid through the load monitoring, demand protection, regional interlocking and other functions. Controller has the function 

of measuring the current, voltage, power, frequency, electric energy, demand, harmonic and other power grid parameters; and the function of 

recording the fault, alarm, operation, historical maximum current, contact wear and other the record of operation and maintenance parameters; 

When the power network is carrying on communication network, the controller can realize the remote sensing, remote communication, remote 

control and remote regulating at the remote terminal of the electric power automation network. 

Controller Types (See Table 6) 

Table 6 

 
Controller Functions   

Table 7: 

Controller types KM  KM/V KY, KY/V, KY/P 

Model NWK21/ NWK31 NWK21/ NWK31 (V) 

NWK22/ NWK32,  

NWK22/ NWK32 (V),  

NWK22/ NWK32 (P) 

NDW2-1600/2000/32

00/4000/6300 

Controller icon 

   

Functional items NWK21
NWK31

NWK21/V
NWK31/V

NWK22
NWK32

NWK22/V 
NWK32/V 

NWK22/P
NWK32/P

Display 
interface 

Digital tube number and symbol display √ √ — — — 
LCD Chinese, symbolic and graphic display — — √ √ √ 

Protection 
function 

Overload long delay protection √ √ √ √ √ 
Overload thermal memory √ √ √ √ √ 
Overload pre-alarm/alarm output √/▲ √/▲ √/▲ √/▲ √/▲ 
Short circuit short delay protection √ √ √ √ √ 
Short delay thermal memory √ √ √ √ √ 
Short-circuit transient protection √ √ √ √ √ 
Ground protection (difference type) √ √ √ √ √ 
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3) NWK21 controller, as shown in Figure 6 

1 Controller model 

2 Tx (communication receiving), Rx (sending), fault and alarm indicators 

3 Voltage indicators 

4 %(current), current, time and I2t (inverse time limit)indicators 

5 Fault current protection feature, load testing indicators 

6 Setup, query, test and storage indicators 

7 Operating set value buttons 

8 Test porti 

9 Digital display screen 

10 Three-phase current, N current indicators 

11 Digital display screen 

12 N-phase and A, B, C phases voltage indicators 

13 Controller rated current sign 
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4) NWK22 controller, as shown in Figure 7 

1  Controller model 

2 LCD screen 

3 Controller rated current sign 

4 Fault and alarm reset buttons 

5 Fault current protection feature indicators 

6 "Information function" button 

7 "Protection function" button 

8 "Select" button 

9 "Exit" button 

10 Test port 

11 "Up" button 

12 "Down" button 

13 "Measurement" button 

14 "Setup" key 

15 "Communication", "normal" and "failure/alarm" indicators (LED) 
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5. Appendixes 

Accessories List                                                                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1 Accessories List 

Accessories name For what kind of circuit 
breakers 

Supply mode 

Controller power supply module Fixed type/drawout type Optional ordering for customers 

Relay module Fixed type/drawout type Optional ordering for customers, to be used with 

ST-IV 

Off-position key lock Fixed type/drawout type Optional ordering for customers 

Door interlocking Drawout type Optional ordering for customers 
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Counter 

Counter is used to record the number of the "close-open" operation of the circuit breaker. As shown in Figure 21. 

 

 

 

 

 

Doorframe 

    Divided into fixed type and drawout type, it is mainly placed on the door of the cubicle for sealing effect, and can make the protection level of 

the circuit breaker reaches IP40. It is beautiful and practical. As shown in Figure 22. 

 

 

 

 

 

Drawout type                                                   Fixed type 

 

Dust cover 

     Installed on the beam of the wiring terminal, it can prevent dust and other debris falling into the terminal of the wiring terminal, leading to poor 

contact. It is an optional accessory. As shown in Figure 23. 

 

 

 

 

 

Phase partition 

    Divided into fixed type and drawout type, it is installed in the groove between all the phase bus bars, used to increase the insulation strength 

between phase to phase of the main circuit and improve the insulation performance. It is an optional accessory. As shown in Figure 24. 

 

 

 

 

 

 

Figure 21 

Figure 22 

Figure 24 

Figure 23 
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K. For manual storage of energy, pull the handle on the front panel up and down, a "click" sound can be heard after seven times, and the panel 

shows "storage of energy", the storage of energy ends. At this point, if there's undervoltage tripping, power on it (no need if without undervoltage 

tripping), then carry out closing operation. 

The circuit breaker is installed in the cabinet, the safe distance between the circuit breaker and the cabinet                                            

When users install the circuit breaker into the cabinet, the safe distance between the circuit breaker and the cabinet is as shown in Figure 41, 

and the installation dimensions are shown in Table 21. 

 

          
  

Drawout circuit breaker                                       Fixed circuit breaker 

Figure 41 

                                                      Table 21                                         Unit: mm 

Circuit breaker installation type 
To the insulator To the metal object To the live part 

A B A B A B 
Drawout type 0 0 0 0 60 60 

Fixed type 0 0 0 0 60 60 
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8. Electric Circuit Diagram 

NDW2-1600 Electric Circuit Diagram 
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1, 2 - Working power supply, users wiring (1 for the anode); 

3, 4, 5 - Fault tripping contact output (4 for public end), contact capacity of AC250V/16A; 

6, 7, 8 - Opening and closing contact output (7 for public end), contact capacity of AC250V/16A; 

9, 10, 11 - Closing ready electric indication; 

12, 13 and 14, 15 and 16, 17 and 18, 19 - four groups of signal output, if there's no optional signal unit, the pin will be empty; 

20 - Grounding wire of controller; 

21, 22, 23, 24 - Voltage signal input end, signal taken from the inlet wire side of the circuit breaker. When the power distribution system is 

three-phase three-wire system, 21, 23 shall be short connected to U2; when it is three-phase four-wire system, wire according to the wiring 

diagram. If there's no optional voltage function, the pin will be empty; 

25, 26 - Input used for external transformer if there's an external transformer. When the grounding protection mode is 3P+N differential type, this pin 

will be the output end of the external N-phase transformer; when the external transformer is CT-W or ZCT1, this pin will be the input end of the 

external transformer;  

27 - Communication shielding ground wire; 

28, 29 - R485 communication interface (28 shall be connected to the red wire, while 29 shall be connected to the green wire). 

SB1 - Disconnection button (to be prepared by users); 

SB2 - Undervoltage disconnection button (to be prepared by users); 

SB3 - Close button (to be prepared by users); 

SB4 - Electric energy storage button (to be prepared by users); 

J - Relay normally open, remote disconnection circuit breaker (to be prepared by users); 

SA - Motor travel switch (to be prepared by users); 
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NDW2-1600 Auxiliary switch wiring mode                                                       
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NDW2-2000/3200/6300 Electric Circuit Diagram 

The following diagram is the full-function circuit diagram                                                                         
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1, 2 - Working power supply; 

3, 4, 5 - Fault tripping contact output (4 for public end), contact capacity of AC250V/16A; 

6, 7, 8 - Opening and closing contact output (7 for public end), contact capacity of AC250V/16A; 

9, 10, 11 - Closing ready electric indication; 

12, 13 and 14, 15 and 16, 17 and 18, 19 - four groups of signal output, if there's no optional signal unit, the pin will be empty; 

20 - Grounding wire of controller; 

21, 22, 23, 24 - Voltage signal input end (N, A, B, C, respectively). When the power distribution system is three-phase three-wire system, 

21, 23 shall be short connected to U2. When it is three-phase four-wire system, wire according to the wiring diagram. If there's no optional 

voltage function, the pin will be empty; 

25, 26 - When it is 3P+N, N-phase transformer output end or ZCT1 output end, ZT100 output end or the input end of remote reset function, can 

only choose one; 

27 - Communication shielding ground wire;         

28, 29 - Communication interface, 28 for red (+), and 29 for green (-); 

30, 31, 32 - Electric energy storage and enrgy storage indication; 

33, 34 - Under-voltage tripper; 

35, 36 - Shunt tripper; 

37, 38 - Closed electromagnet; 

39-62 - Connecting terminals of auxiliary switch; 

SB2 - Undervoltage button (to be prepared by users); 

SB5 - Remote reset button (to be prepared by users); 

SA1 - Motor travel switch; 

SA2 - Closing ready travel switch; 

SA3 - Undervoltage indicating travel switch; 

SA4 - Fault tripping travel switch; 

SA5 - Opening and closing indicating travel switch; 

XT - Secondary terminal; 

F - Shunt tripper; 

B - Closed electromagnet; 

Q - Undervoltage (instantaneous or delayed) tripper; 

YF - Remote reset; 

T - Auxiliary contact of the circuit breaker (see attached figure); 

Fu - Fuse (to be prepared by users); 

M - Energy storage motor. 

Note: 

1. The current state of the circuit breaker is de-energized, disconnected, connected, no energy stored; 
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2. The dashed part shall be wired by users; 

3. Power supply - when Q, F, B, M, controllers power supply is not the same, they shall be powered on respectively; 

4. When the current of the main circuit is less than 0.4 In, terminal 1 and 2, must be connected to the auxiliary power supply; 

5. The schematic diagram is suitable for products with the communication function. 

6. The secondary terminal of our company is only suitable for 0.5-1.0mm2 flexible copper wire or hard copper wire, and it is recommended to use 

flexible copper wire. Please pay attention to the suitable wire. 

 

The following chart shows the input/output interface of controller                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12, 13 - Signal contact 1, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

14, 15 - Signal contact 2, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

16, 17 - Signal contact 3, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

18, 19 - Signal contact 4, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

20 - Grounding wire of controller; 

21, 22, 23, 24 - Voltage signal input end; when the power distribution system is three-phase three-wire system, 21 and 23 shall be short connected 

to U2;      

25, 26 - Input used for external transformer if there's an external transformer. When the grounding protection mode is 3P+N differential type, this 

pin will be the output end of the external N-phase transformer; when the external transformer is ZT100 or ZCT1, this pin will be the 

input end of the external transformer; 

27 - Communication shielding ground wire.         

28, 29 - Communication interface, 28 for red (+), and 29 for green (-); 

Note: All the signal units are passive signals. Users can choose S1, S2, S3 modes as required. 
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The following is the simple circuit diagram                                                                             
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NDW2-2000/3200/6300 Auxiliary switch wiring mode                                                       
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NDW2-4000 Electric Circuit Diagram 

The following diagram is the full-function circuit diagram                                                                               
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1, 2 - Working power supply; 

3, 4, 5 - Fault tripping contact output (4 for public end), contact capacity of AC250V/16A; 

6, 7, 8 - Opening and closing contact output (7 for public end), contact capacity of AC250V/16A; 

9, 10, 11 - Closing ready electric indication; 

12, 13 and 14, 15 and 16, 17 and 18, 19 - four groups of signal output, if there's no optional signal unit, the pin will be empty; 

20 - Grounding wire of controller; 

21, 22, 23, 24 - Voltage signal input end (N, A, B, C, respectively). When the power distribution system is three-phase three-wire system, 

21, 23 shall be short connected to U2. When it is three-phase four-wire system, wire according to the wiring diagram. If there's no optional 

voltage function, the pin will be empty; 

25, 26 - When it is 3P+N, N-phase transformer output end or ZCT1 output end, ZT100 output end or the input end of remote reset function, can 

only choose one; 

27 - Communication shielding ground wire;         

28, 29 - Communication interface, 28 for red (+), and 29 for green (-); 

30, 31, 32 - Electric energy storage and enrgy storage indication; 

33, 34 - Under-voltage tripper; 

35, 36 - Shunt tripper; 

37, 38 - Closed electromagnet; 

39-62 - Connecting terminals of auxiliary switch; 

SB2 - Undervoltage button (to be prepared by users); 

SB5 - Remote reset button (to be prepared by users); 

SA1 - Motor travel switch; 

SA2 - Closing ready travel switch; 

SA3 - Undervoltage indicating travel switch; 

SA4 - Fault tripping travel switch; 

SA5 - Opening and closing indicating travel switch; 

XT - Secondary terminal; 

F - Shunt tripper; 

B - Closed electromagnet; 

Q - Undervoltage (instantaneous or delayed) tripper; 

YF - Remote reset; 

T - Auxiliary contact of the circuit breaker (see attached figure); 

Fu - Fuse (to be prepared by users); 

M - Energy storage motor. 
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Note: 

1. The current state of the circuit breaker is de-energized, disconnected, connected, no energy stored; 

2. The dashed part shall be wired by users; 

3. Power supply - when Q, F, B, M, controllers power supply is not the same, they shall be powered on respectively; 

4. When the current of the main circuit is less than 0.4 In, terminal 1 and 2, must be connected to the auxiliary power supply. 

5. The secondary terminal of our company is only suitable for 0.5-1.0mm2 flexible copper wire or hard copper wire, and it is recommended to use 

flexible copper wire. Please pay attention to the suitable wire. 
The input/output interface of NDW2-4000 controller                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12, 13 - Signal contact 1, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

14, 15 - Signal contact 2, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

16, 17 - Signal contact 3, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

18, 19 - Signal contact 4, contact capacity: AC250V/5A; DC110V/0.5 A, optional function; 

21, 22, 23, 24 - Voltage signal input end; when the power distribution system is three-phase three-wire system, 21 and 23 shall be short connected to 

U2. 

25, 26 - Input used for external transformer if there's an external transformer. When the grounding protection mode is 3P+N differential type, this pin 

will be the output end of the external N-phase transformer; when the external transformer is ZT100 or ZCT1, this pin will be the input end 

of the external transformer; 

27 - Communication shielding ground wire; 

28, 29 - Communication interface, 28 for red (+), and 29 for green (-); 

39, 40 - Remote reset of controller. 
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The following is the simple circuit diagram                                                                                      
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NDW2-4000 Auxiliary switch wiring mode                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 File No.: NDT2930388 File Version: A0 

 

Internal & confidential file                   Page 84 of 91 

Power source automatic switching control equipment (ATS) wiring diagram 
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QN - Frequently-used power supply universal low-voltage circuit breaker 

QN - Standby power supply universal low-voltage circuit breaker 

XT - Secondary wiring terminal 

M - Energy storage motor 

SA - Motor travel switch 

F - Shunt tripper 

B - Closed electromagnet 

Q - Undervoltage tripper. 

Note: 1. The dashed part shall be wired by users; 

2. 1600 shell product normally closed contact 3-4 and 6-7 adjustment to 4-5 and 7-8; 

3. Controller, F, B, M rated voltage shall be AC230V; 

4. For electrical accessories, Q (undervoltage tripper) cannot be selected; 

5. For other wiring modes, see the circuit breaker sample electric wiring diagram. 
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reset. 

10 

Electric 

energy 

storage 

mechanis

m 

D1-AC380V/AC400V, D2-AC220V/AC230V, D3-DC220V, D4-DC110V  

11 
Shunt 

tripper 
F1-AC380V/AC400V, F2-AC220V/AC230V, F3-DC220V, F4-DC110V, F5-DC24V 

6300 shell frame 

Cannot Choose  
“DC 24V” 

12 

Closed 

electroma

gnet 

B1-AC380V/AC400V, B2-AC220V/AC230V, B3-DC220V, B4-DC110V,B5-DC24V 

13 

Undervolt

age 

tripper 

Q1-AC380V/AC400V, Q2-AC220V/AC230V, Q3-DC220V, Q4-DC110V,Q5-DC24V 

14 

Undervolt

age tripper 

delay time 

0-Instantaneous, 1-1s delay, 3-3s delay, 5-5s delay 

This shall be 

omitted if without 

this accessory 

15 
Auxiliary 

contact 

Not-marked - four groups conversion, A6 - six groups conversion 
Applicable to 

1600 shell frame 

Not-marked - four groups conversion, A6 - six groups conversion, A44 - four normally 

closed and four normally opened 

Applicable to 

4000 shell frame 

Not-marked - four normally opened and four normally closed, A55 - five normally 

opened and five normally closed, A66 - six normally opened and six normally closed 

Applicable to 

2000, 3200, 6300 

shell frame 

16 

Internal 

Accessori

es 

SF11 - key lock device (one lock and one key), SF21 - key lock device (two locks and 

one key), 

SF31 - key lock device (three locks and one key), SF32 - key lock device (three locks 

and two keys), 

SF53 - key lock device (five locks and three keys) 

1. Select one from 

five key locks; 

2. Select one from 

five mechanical 

interlocks; 

3. This shall be 

omitted if without 

accessory; 

4. Carry out the 

sequence 

arrangement 

according to the 

table, with "/" for 

separation. 

SR11 - Mechanical interlocking device (two sets of steel cables, one for close and one 

for open) 

SR12 - Mechanical interlocking device (three sets of steel cables, one for close and two 

for open) 

SR21 - Mechanical interlocking device (three sets of steel cables, two for close and one 

for open) 

SY11 - Mechanical interlocking device (two sets of hard rods, one for close and one 

for open) 

SY12 - Mechanical interlocking device (three sets of hard rods, one for close and two 

for open)  

BX - Closing ready signal output unit. 

JS - Counter functional unit. 

CM1 - Drawout type (with the right side of the door interlock); CM2 - drawout type 

(with the left side of the door interlock). 

17 External M - Doorframe 1. ST-IV power 
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Accessori

es 

G - Phase partition (NDW2-4000 standard configuration) supply module 

and ST201 relay 

module should be 

used with the 

controller; 

2. Carry out the 

sequence 

arrangement 

according to the 

table, with "/" for 

separation. 

F - Dust cover 

R- ST201 relay module 

P - ST-IV power supply module (AC380V/AC400V, AC220V/AC230V) 

N1 External N-pole transformer (62*21) Applicable to 1600 shell 

N2 External N-pole transformer (102*32.5) Applicable to 1600,2000 shell 

N3 External N-pole transformer (122*52) Applicable to 2000,3200,4000,6300 shell 

N4 External N-pole transformer (262*102) Applicable to 3200,4000,6300 shell 

External current leakage transformer�� Applicable to 2000,3200,4000,6300 shell 

18 
Wiring 

mode 

Not-marked - horizontal wiring, J1 - extended horizontal wiring, J2 - L-type wiring, J3 

- vertical wiring, J4 - extended vertical wiring, J5 - mixed (upper horizontal and lower 

vertical) wiring, J6 - mixed (upper vertical and lower horizontal) wiring 

 

19 
Product 

usage type 

Not-marked - Conventional; FD - Wind power, plateau; TH - Thermal and humidity; 

DL - Electric power; KV - AC1000V; 

ATS-R/S/F: Power supply automatic switching device products 

 

20 Special 

users 
Not-marked - No; AMS - Emerson; ...  
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Protection 

function 

□ (3P+N) T - Differential type  □ (3P+N) W - earth current   □ E - Current leakage protection 

(optional for the external N-phase transformer) 

DC controller □ KM3(DC220V)  □ KM4(DC110V)  □ KY3(DC220V)   □ KY4(DC110V)   

Option

al 

functio

ns 

Access

ories 

Undervoltage 

tripper 

□ Q1(AC380V/AC400V) □ Q2(AC220V/AC230V) □ Q3(DC230V) □ Q4(DC110V) □ Q5(DC24V) 

□ 0-Instantaneous (0s)        Delay: □1 (1 s delay)   □3 (3 s delay)   □5 (5 s delay) 

Signal output 

function 
□ BX-Closing ready 

Power supply 

module 

□ ST-IV1 (AC380V/AC400V)   □ ST-IV2(AC220V/AC230V)   

 Description: To be used with ST201 system 

Relay module □ ST201 (Note: To be used with ST-IV, for "four remote" function.) 

External 

N-pole 

transformer 

□ N1 External N-pole transformer  □ N2 External N-pole transformer  

□ N3 External N-pole transformer  □ N4 External N-pole transformer 

External 

current 

leakage 

transformer 

□ E External current leakage transformer 

Off-position 

key lock 

□ SF11-One lock one key      □ SF21-Two locks one key     □ SF31-Three locks one key  

□ SF32-Three locks two keys   □ SF53-Five locks three keys 

Doorframe □ M Doorframe  

Phase 

partition 
□ G Phase partition (NDW2-4000 standard configuration) 

Dust cover □ F Doorframe 

Tally function □ JS-Dust cover 

Drawer seat 

function 

CS drawout triolocation lock and unlock devices (drawout circuit breaker standard configuration) 

□ CM1-Right door interlock           □ CM2-Left door interlock 

Mec

hani

cal 

inter

locki

ng 

Cable 

type 

□ SR11-Two groups, one for close and one for open       □ SR12-Three groups, one for close and 

two for open       □ SR21-Three groups, two for close and one for open  

Hard 

rod type 

□ SY11- Two groups, one for close and one for open       □ SY12-Three groups, one for close and 

two for open 

 
Note: NDW2 - 1600 shell frame product does not support the interlocking way of two-opening and 

one-closing. 

Power supply 

automatic 

switching 

device 

□ ATS-R type                 □ ATS-S type                 □ ATS-F type 

Note: 1. Please select a type if mechanical interlocking is included,; 2. There's no need to select 

undervoltage tripper if undervoltage protection is included; 

3. The rest required accessories shall be equipped with AC220V working voltage. 

Special usage occasions 
□ FD-Wind power, plateau      □ TH-Thermal and humidity     □ DL-Electric power  

□ Power supply automatic switching device products(ATS) 

Special requirements  

Note: 1. In case of no special requirements, the current and time setting value of controller shall be set according to the factory setting;   

2. If you have special requirements, please indicate in the special requirements column. 

 


