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Grounding and testing devices (G&Ts) have been used as accessory devices in metal-clad switchgear 
for many decades. However, until 1997 G&Ts were not covered by any design or testing standards. This 
is because they were highly specialized accessory devices with unique operational requirements specific 
to the end user and with ratings based on the applicable parts of the existing circuit breaker standards. 
IEEE C37.20.6 - 2006, IEEE Standard for 4.76 kV to 38 kV Rated Grounding and Testing Devices Used 
in Enclosures, standardized the ratings, design, testing and required functional components of the 
various types of G&Ts. Even though IEEE C37.20.6 has been in existence for over two decades, unique 
operational requirements that differ from user to user still remain. Other than stating that many of the 
various user operational requirements found in specifications can be accommodated with currently 
available PowlVac G&Ts, this Tech Brief will not attempt to further discuss user operational requirements 
simply because they do vary so broadly. The focus of this Tech Brief is to describe the various types of 
G&Ts that are available. More information on G&Ts can be found in Tech Brief 01.4TB.125, PowlVac 
Ground and Test Devices - Ratings and Application.   

Historically, G&T devices were commonly classified as manually operated and electrically operated. 
Although this terminology remains widely in use to this day, C37.20.6 introduced the terminology needed 
to address the various types of G&Ts being offered by different manufacturers. Those terms are simple 
and complex manual, and simple and complex electrical. PowlVac G&Ts are currently offered in three of 
the four types. Those are simple manual, simple electrical and complex electrical. 

All types of G&Ts have two things in common: the terminal sets and a ground connection system.  
 
A terminal set consists of three primary terminals with primary disconnecting devices.  The terminal sets 
are typically called “upper” or “lower,” “front” or “back,” or “bus” or “line” to describe their location and 
function. Powell G&Ts use the nomenclature “upper” and “lower” to describe the physical location of the 
terminal sets. This is because in “two-high” construction, where there are two circuit breakers in the 
same vertical section connected to the same main bus, the upper terminals of the lower compartment 
and the lower terminals of the upper compartment are connected to the bus. If the term “bus” and “line” 
were used for the terminal set locations of the G&Ts it could be inaccurate 50% of the time. There are 
also incoming main and tie circuit breakers that may not adhere to the “bus” and “line” location 
terminology that must be considered. 
 
The ground connection system (GCS) consists of all the grounding conductors included with the G&T 
from the point where the ground is connected to the primary circuit to the sliding ground contact that 
interfaces with the enclosure ground. The GCS does not include either the removable cables or bus or a 
power-operated ground making switch. Additionally, the G&T device GCS also includes all of the 
conductors that are used to connect the stationary part of the sliding contact to the actual ground bus of 
the switchgear. The switchgear ground bus is the continuous bus that connects all of the vertical sections 
of an installation together and to the substation ground. The ground bus Design Tests required by IEEE 
C37.20.2, IEEE Standard for Metal-Clad Switchgear only apply to the main ground bus that runs through 
the lineup. It does not include any taps or other connections used for grounding other items such as the 
ground connection in a circuit breaker compartment, or grounds for auxiliary compartments, surge 
arrestors, etc.  However, IEEE C27.20.2 states “If a ground and test device is available for use in the 
equipment, refer to IEEE Std C37.20.6 for an additional test for the circuit breaker enclosure ground 
connection.” Therefore, it should not be assumed that all circuit breaker compartments are capable of 
properly applying a G&T unless it has been specifically tested for that application. 
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A PowlVac simple manual G&T is a device that can provide access to the stationary primary 
disconnecting devices without the need for an operator to lift and block the safety shutters that are a 
requirement of Metal-Clad switchgear. It comes equipped with either one or two terminal sets and has 
provisions for connecting either terminal set through manually installed cables or bus to the device 
ground connection system. It does not contain test ports or probes, but it can be used for voltage tests 
such as switchgear field dielectric tests and voltage presence testing. A G&T device optionally equipped 
with two terminal sets can also be used for phasing tests. With the cables or bus in place and the G&T in 
the connected position, the device is capable of withstanding the rated Momentary Current and carrying 
the rate Short-Time Current of the switchgear for two seconds. 

PowlVac Simple Electrical G&Ts come equipped with one terminal set designated either as “upper” or 
“lower”, optional test probes and ports, and a remotely controlled power-operated ground making switch. 
In addition to the capabilities described for the simple manual G&T equipped with one terminal set, the 
device has the capability of closing into and grounding an energized bus, withstanding the resulting rated 
Momentary Current and carrying the rated Short-Time Current of the switchgear for two seconds. 
However, the device has no current interrupting capability. 

Complex electrical G&Ts are an extension of a simple electrical G&T. Complex electrical G&Ts have the 
capabilities of a simple electrical G&T, but are additionally equipped with both “upper” and “lower” 
terminal sets and a selector switch which is used to determine which of the two terminal sets will be 
grounded. 

The table on the following page contains is a summary of the types of PowlVac G&Ts and the required 
and optional operational functional components for each type. The table has been adapted from IEEE 
C37.20.6 – 2015 to include only the three types of PowlVac G&T devices currently available. Interlocks 
and Nameplates have also been intentionally omitted from the table as they are outside the scope of this 
Tech Brief. 

 

Ted A. Burse 

Director, Research and Development
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Functional component 

Device type 

Simple 
manual 

Simple 
electrical 

Complex 
electrical 

One terminal set a X X --- 

Two terminal sets a X b --- X 

Ground cable and connectors  X --- --- 

Ground connection system X X X 

Test ports --- X b X b 

Test probes --- X b X b 

Power-operated making switch --- X X 

Ground-making switch position indicator  --- X X 

Manual opening release --- X X 

Remote electrical control  --- X X 

Electrical opening release  --- X b X b 

Stored energy indicator  --- X c X c 

Manually operated terminal selector 
switch  

--- --- X 

Terminal selector switch position 
indicator  

--- --- X 

a Primary disconnecting devices as required for compartment compatibility. 
b Optional. 
c Required on stored energy closing mechanisms when the mechanism can remain in the 

charged position. 

    


