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Hazardous Voltage.
    
Will cause death, serious personal injury, or property damage.

Disconnect power before working on this equipment.
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Before Beginning....

Qualified Person

Siemens type WL circuit breakers should only be only be operated, inspected, and maintained by qualified 
personnel.  For the purpose of this Guide, a person who is familiar with the installation, construction, and 
operation of the equipment, and the hazards involved.  In addition, he/she has the following qualifications:

a) Is trained and authorized to energize, de-energize, clear, ground and tag circuits and equipment 
in accordance with established safety practices.

b) Is trained in proper care and use of protective equipment in accordance with established safety 
practices.

c) Is trained in rendering first aid.

Observe Circuit Breaker Settings

The WL circuit breaker ships from the factory with the lowest possible settings.  For exisiting circuit breaker 
installations, it is important to notice and take record of all customer settings of the circuit breaker before 
performing any testing.  These settings should be restored at the conclusion of all inspection and testing.

Proper handling of WL Circuit Breakers

It is important to adhere to all manufacturer recommendations for rigging and transportation of Siemens 
type WL circuit breakers.  Follow the requirements of the WL Circuit Breaker Operator’s Manual for rigging 
and transporting type WL circuit breakers.

Terminal designations, wiring diagrams, and device specific operating instructions are also included in the 
WL Circuit Breaker Operator’s Manual.  

Catalog Number Description

WLOPMAN1 Low Voltage Power Circuit Breaker Operator’s Manual

WLULOPMAN1 Low Voltage Insulated Case Circuit Breaker Operator’s Manual
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General Notes

A few facts about WL trip units and breakers will help the tester understand how best to accomplish the 
required testing quickly and easily.

Air Core Sensor Technology

WL Breakers are equipped with air-core current sensors (Rogowsky coils, also known as linear couplers) 
and as such, the ETUs cannot be tested by conventional secondary injection techniques.

Ground Fault Protection

WL Breaker trip units can be equipped with ground fault protection according to the table below.  Ground 
fault protection cannot be disabled if it has been installed at the factory.  Setting the Ground Fault Mode is 
either done via switch (see below) or via menu (consult WL Circuit Breaker Operator’s Manual for details).

Figure 1

ETU Type Available Ground Fault Modes

ETU 725 None.  Phase protection only.

ETU 727 3 or 4 wire residual protection only.

ETU 745 / 748 Optional: 3 or 4 wire residual, and direct sensing, are both available 
with additional ground fault protection module.  Mode is set by switch.

ETU 755 / 776 Optional: 3 or 4 wire residual, and direct sensing, are both available 
with additional ground fault protection module.  Mode is set by soft set-
ting.

 

Ground Fault Mode Switch

Ground Fault Trip
Pick-up Adjustment

Ground Fault Alarm
Pick-up Adjustment

Ground Fault Trip
Delay Adjustment
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The ground fault pick-up points for the Ground Fault Alarm and Ground Fault Trip settings are indepen-
dently configurable.  The definitions of the A - E dial settings are described below:

Ground Fault Mode Selection (Setting)

Before beginning to test, the Ground Fault Mode setting should be verified. 
a.  An ETU725 does not have ground fault protection at all.

b.  An ETU727 can do 3- or 4-wire residual ground fault protection only and does not have a 
Ground Fault Mode switch.

c.  If connected to a 3- or 4-wire residual system, the mode switch must be in the summation posi-
tion.  In this mode, the ETU will perform a vector summation of phases A, B, C and if con-
nected, N (Neutral).  If this sum is not zero, a ground fault is present and the ETU behaves 
according to the pickup and delay settings.

d.  If connected in system where an external iron-core sensor detects the ground current (such as 
an MDGF scheme), the switch must be in the Direct Sense position (down).  If the switch is in 
this position, the trip unit will not do a residual calculation and will only respond to a signal from 
an external iron-core sensor.

e.  On an ETU776, these settings are done via the LCD and keypad as there is no physical switch.

Pick-up 
Setting

Frame Size 
1

Frame Size 
2

Frame Size 
3

A 100 A 100 A 400 A

B 300 A 300 A 600 A

C 600 A 600 A 800 A

D 900 A 900 A 1000 A

E 1200 A 1200 A 1200 A
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Phase Loss Sensitivity

When single-phase testing, make sure that the short-time delay is not set to the 20ms setting.  In this posi-
tion, a phase-loss sensitivity function is enabled.  This function is designed to protect motors from heavy 
imbalances and loss of one or more phases.  When active, and the trip unit detects that the least heavily 
loaded phase is 50% lower than the most heavily loaded phase, the long-time pickup setting(IR) is reduced 
to 80% of setting indicated on the display or dial.  When this unbalance condition no longer exists, the set-
ting is returned to normal.  Single-phase testing will be recognized as a phase unbalance and the long-time 
trip timing will be faster than indicated in the trip curves.  For an ETU776, the phase-loss sensitivity is con-
trolled by the "PhaseSen" menu item under the protective parameters.  When short-time delay is set to 
20ms, phase-loss sensitivity cannot be turned off.

External Ground Fault Sensor Inputs

There are three types of connections for ground fault protection:
a.  If applied in a 4-wire system, there will be an external air-core sensor connected to the second

ary wiring points X8.9 & 10.

b.  If applied in a direct sensed scheme, there will be an external iron-core 1200:1 CT connected to 
secondary wiring points X8.11 & 12.

c.  If applied in a 3-wire system, secondary wiring points X8.9 & 10 must be shorted together.

Activating the WL Trip Unit

The external neutral sensor does not provide power to the trip unit when current is flowing through it.  The 
trip unit must be activated by an auxiliary power source or phase current in order to detect and react to cur-
rent flowing though the external neutral sensor.

The WL trip units will become active and begin protecting at approximately 80A in a single phase in Frame 
Size 1 & 2 breakers and approximately 100A in a single phase in a FS3 breaker.

www.nationalswitchgear.com
Courtesy of NationalSwitchgear.com



DANGER
Hazardous Voltage.
    
Will cause death, serious personal injury, or property damage.

Disconnect power before working on this equipment.

Guide for Primary Injection Testing WL Circuit Breakers
11-C-9036-00 Siemens Energy & Automation 6 of 12

Primary Injection Phase Current Testing

Circuit Breakers Without Ground Fault Protection

WL Breakers equipped with trip units without ground fault protection can be easily single phase tested by 
injecting current into either the line or load connection of any phase and out the opposite connection.  

                                          Figure 2

 
Circuit Breakers With 3- or 4-Wire Residual Ground Fault Protection

WL Breakers equipped with trip units with residual ground fault protection must be phase injected such that 
the ETU sees two active phases which cancel each other out.  This cancellation prevents the ground fault 
function from tripping.  This cancellation is accomplished by injecting current into the line side of one 
phase, out the load side, back into another load side and back out the line side. 
 
                                        Figure 3

If it is not possible to inject phase current into the breaker as shown in the figure above, the Ground Fault 
Mode switch can be used to tell the ETU to look for a ground fault signal on a different set of terminals.  As 
stated above, putting the Ground Fault Mode switch in the Direct Sense position will cause the ETU to look 
for ground fault current on terminals X8.11 and X8.12 and not do the residual calculation.  This method can 
only be used if it is possible to remove the front cover of the breaker to access the switch on the side of the 
ETU.  The switch must be returned to its original position after testing is complete.  On an ETU776, these 
settings are done via the LCD and keypad as there is no physical switch.

ETU

ETU
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Primary Injection Ground Fault Current Testing

Circuit Breakers With 3-Wire Residual Ground Fault Protection

Testing is accomplished by routing current through one phase of the breaker.  The Ground Fault Mode 
switch must be in the up position (summation symbol) in order for the residual ground fault detection to be 
tested.

 
Circuit Breakers using 4-Wire Residual Ground Fault Protection via the External Neutral Sensor (air 
core)

To test a WL breaker equipped with trip 4-wire residual ground fault protection, the ETU must first be acti-
vated by injecting 80-100A through the breaker itself (Source A).  Once the ETU is active, the test current 
can be injected through the external neutral sensor to verify its connection and polarity (Source B).  The 
external neutral sensor does not provide energy to the ETU to activate it.

                 Figure 4 

The same test can be conducted using a single power source.  The ETU must be activated by injecting a 
minimum of 100A through the breaker itself.  The external neutral sensor does not provide energy to the 
ETU to activate it.  Multiple windings through the external sensor can be added to create greater imbal-
ances.

         Figure 5

ETU

Source A

Source B

Secondary Terminals
X8-9 & X8-10

External Air-Core Sensor on
Neutral Bus

ETU

Source

Secondary Terminals
X8-9 & X8-10

External Air-Core GF Sensor
on Neutral or Ground Bus
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Also using a single source, the system can be tested to verify that the circuit breaker will not trip.

                Figure 6

Circuit Breakers using Direct Sensing Ground Fault Protection via the External GF Sensor (iron 
core)

The WL trip units can be connected to an external 1200:1 iron core sensor to provide indication of a ground 
fault.  This configuration requires that the Ground Fault Mode switch be in the down (g) position.  The ETU 
is activated by injecting 80-100A through the breaker itself (Source A).  Once the ETU is active, the test 
current can be injected through the external ground fault sensor to verify its connection and polarity 
(Source B).  The external ground fault sensor does not provide energy to the ETU to activate it.

                Figure 7 

ETU

Source

External Air-Core GF Sensor
on Neutral or Ground Bus

Secondary Terminals
X8-9 & X8-10

ETU

Source A

Source B

Secondary Terminals
X8-11 & X8-12

External Iron Core Sensor on
Neutral or Ground Bus
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The same test can be conducted using a single power source.  The ETU must be activated by injecting a 
minimum of 100A through the breaker itself.  The external neutral sensor does not provide energy to the 
ETU to activate it.  Multiple windings through the external sensor can be added to simulate greater neutral 
currents.

                Figure 8

ETU

Source

External Iron Core GF Sensor
on Neutral or Ground Bus

Secondary Terminals
X8-11 & X8-12
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Achieving Correct External Neutral Sensor Polarity
(for air-core sensors WLNCT2 and WLNCT3)

The polarity of the neutral sensor must be observed when installing the neutral sensors in the apparatus.  
The "dot" side of the sensor, identified as P2 in the drawing below, must face in the same direction as the 
bottom stabs on the breaker.  The schematics and elevation drawing identify the P2 side with a "dot" 
because that is the label side of the sensor, and most installers and service technicians are accustomed to 
the label side of the sensor being the 'dot' side.  There is also a P2 in a circle on the face of the sensor.

For a top-fed breaker (line on top and load on bottom), the P2 must go towards the load (away from the 
neutral bus). 

For a bottom-fed breaker (line on the bottom and load on the top), the P2 must go towards the neutral bus 
(away from the load).

As long as the X8-9 and X8-10 leads are connected to the correct terminals on the breaker, the polarity 
relationship between the internal breaker sensors and the external neutral sensor will be correct for the 
rules given above.

Figure 9

 

The correct neutral sensor polarization is achieved when the P1 mark on the neutral sensor is oriented on 
the neutral bus so that it matches the upper stabs of the breaker (normally the line side).  Even if the 
breaker is bottom fed, the load flow must be such that the lower stabs of the breaker and the P2 mark on 
the neutral sensor are matched (both line or both load).

The wires from the neutral sensor are color coded as follows:
BLACK => X8.9 = P1
BLUE => X8.10 = P2

 
Upper Breaker Stab

Lower Breaker Stab

Breaker Internal CT

P1

P2

External Neutral CT

P1

P2

Neutral Bus

X8.9

X8.10

Polarity must match

www.nationalswitchgear.com
Courtesy of NationalSwitchgear.com



DANGER
Hazardous Voltage.
    
Will cause death, serious personal injury, or property damage.

Disconnect power before working on this equipment.

Guide for Primary Injection Testing WL Circuit Breakers
11-C-9036-00 Siemens Energy & Automation 11 of 12

These wires terminate in a plastic 2-pin connector which is usually connected to a black twisted pair.  At 
the far end of the twisted pair, the two wires are labeled.  These wires are usually connected to a shielded, 
twisted pair which brings the signal to the secondary disconnects (X8.9 & X8.10).  If incorrect polarity is 
detected at the ETU in spite of what appears to be a correctly mounted neutral sensor, then the wires 
crossing between shipping splits should be inspected carefully.
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Sample Circuit Breaker Test Record

The following form is an example of a typical report for recording results of a circuit breaker or ground fault 
system conformance test.  This form may be used in abscence of a preferred document (copies may be 
required, based on the number of circuit breakers.

CIRCUIT BREAKER TEST RECORD

Date Tested: Circuit Breaker ID:

Tested By:

Results:

CIRCUIT BREAKER TEST RECORD

Date Tested: Circuit Breaker ID:

Tested By:

Results:

www.nationalswitchgear.com
Courtesy of NationalSwitchgear.com


