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Transformer and substation commissioning is a highly spe-
cialised field that must meet strict performance and safety 
regulations. Whether a utility company conducts commission-

ing in-house or outsources it to a contractor, the decision to use the 
power grid in this critical process has been considered a ‘no brainer’ 
for decades. Today, however, there is a much smarter, predictable 
and more time efficient alternative to the grid.

Portable load banks eliminate the need to use the electrical grid 
or plant load to test transformers, substations, relays and breakers 
that are critical to power generation and distribution. Using load 
banks greatly minimises the financial and operational risks of outages 
caused by voltage and current sensors and relays not functioning to 
specification. Without an accurate, stable and balanced load, captur-
ing consistent data at target loads, it is difficult to validate equipment 
specifications in a timely manner.  Commissioning with load banks  
provides  utility companies more control over current, voltage and 
power in Delta or Y systems for transformer commissioning and 
reduces  the overall time and cost.

However, while making the decision to use load banks can be 
made at the management level, deploying load bank testing success-

fully – with the proper load bank, cables and controls – requires part-
nering with a load bank provider with expertise in working with power 
generating equipment and knowledge of utility company operations. 

Drawbacks of using the grid

The development of the present-day power system, and the evolu-
tion to a Smart Grid utility model that includes alternative power 
generation such as wind farms, relies on the ongoing performance 
of transformers of many different types. Since a transformer is a 
static machine, it is inherently reliable compared to other machines. 
Nonetheless, all transformers must be properly commissioned when 
added to an existing utility infrastructure. This is especially important 
when installing and testing rehabbed or relocated units, because 
failure is not an option. Unfortunately, using the grid or plant load 
has inherent risks that, in the worst case scenario, can result in blown 
transformers. Transformer failure can be the catalyst of catastrophic 
power interruptions that can have far reaching effects on energy 
consumers, especially huge manufacturing plants in the commer-
cial sector that require exceptionally large and consistent amounts 
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of power to stay in production. Therefore, there is a critical need to 
mitigate the risks surrounding accurate testing during the commis-
sioning process. Unfortunately, testing on the power grid itself is 
fraught with risks and drawbacks in terms of lengthy testing times, 
potential damage to equipment and additional labour costs and lost 
revenue during outages. 

Unavailability of the grid

Firstly, today’s utility grid is not always available for these types of 
tests when the commissioning team needs it. The proliferation of data 
and telecommunications infrastructure around the country has placed 
a formidable strain on utility grids, not to mention the constant needs 
of high-priority grid consumers such as hospitals, schools, and other 
public buildings. Transformer validation testing cannot be scheduled, 
but rather has to be fit in as the grid is available, thus disrupting the 
production environment. The delay can be days or weeks, depend-
ing on the time of year and other conditions affecting grid usage by 
commercial users in particular. 

Accurate data capture

Secondly, the grid simply cannot provide the steady, sustainable 
current that is required for accurate transformer, relay and breaker 
testing and validation. Uncontrollable spikes and surges inhibit  the 
capture of data at target loads. In the worst case scenario, the breakers 
and relays can be tripped during testing and cause the transformer to 
go offline, resulting in an unplanned outage that can affect a utility’s 
largest commercial customers. Outages not only cause additional time 
and labour costs to repair the transformer, but also require a utility 
to file unplanned service interruptions with the local PUC, NERC and 
FERC in addition to creating a public relations nightmare for the utility.

High financial risk

As you can see, trying to simulate stable load conditions while con-
nected to the grid can result in real-world catastrophes of tripped 
relays, transformer failure and widespread power outages. Obviously, 
these failures prevent a utility company from producing, distributing 
and selling power, resulting in the loss of as much as a million dollars 

or more per day – not to mention the cost of repair to get back online. 
The risks can result in fines and even negative headlines, which was 
the case for Florida Power & Light, the state of Florida’s largest util-
ity. In 2009, FPL was fined $ 25 M and ordered by the Federal Energy 
Regulatory Commission to implement a broad range of measures to 
strengthen its system after a far-reaching blackout that left 600 000 
homes and businesses dark.

In another example, a generation, transmission and distribution 
customer was experiencing problems with a transformer that would 
trip offline every time they tried to energise a new coal plant emissions 
control system, which required an increased amount of power from 
the grid. Every time the transformer tripped the balance of plant load 
off line, it cost the company a half million dollars per day in labour 
and lost revenue until they brought it back up. That happened ap-
proximately eight years ago, so a conservative per diem labour cost 
estimate might be double that today.

Therefore, while it may be easy for utility companies to use the 
grid or plant load for testing and commissioning key components of 
the generation, distribution and balance of plant load, the risks simply 
are not worth it. The cost of repair, lost revenue, government reporting 
requirements and regulatory scrutiny are significantly higher than the 
cost of conducting a planned and controlled test.  

Load banks - faster, predictable testing and less risk

Ten years ago, most utility commissioning professionals didn’t think 
of using load banks for load testing when it came time to commis-
sion transformers and substations. After all, one advantage of being 
a utility is having access to the grid and plant load for component 
testing and commissioning. However, today utility companies have 
the option to use medium voltage load banks instead of the grid and 
plant load for testing and commissioning transformers, relays and 
breakers. Medium voltage load banks didn’t even exist ten years ago, 
but now they have become a proven choice as a faster, more predict-
able load bank testing solution for transformers and other critical 
power generation equipment, with less risk of outages caused by 
failed load tests. Let us look at what a load bank is and how it works. 
A load bank is a device that creates a sustainable electrical load safely. 
Its primary function is to deliver a sustainable power load to enable 
full capacity system testing for prolonged periods of time. The load is 
applied to a power source to validate system design performance and 
capacity under any operating condition. The most critical differences 
between load bank testing and testing using the power grid or plant 
load testing are scheduling flexibility, load sustainability and testing 
duration.  Load banks do not rely on availability of an outside power 
source; therefore, load banks are able to offer power-on-demand 
when you need to test. 

For utility companies, medium voltage load banks offer several 
distinct advantages over the grid for transformer commissioning, 
including:
•	 Constant,	sustainable	load:	Testing	with	load	banks	provides	a	

constant, sustainable and controllable load. The constant current 
of a load bank enables faster data collection for validation of 

Rather than relying on grid availability – and putting a pro-
duction environment at risk – utility companies can benefit 
from developments in medium voltage load banks to provide 
a sustained target load over an extended period of time to 
test transformers and relays. The sustained load provided by 
load banks enables the complete testing and data capture at 
target loads in as little as 20 minutes compared to as much as 
two weeks using the grid or plant load. The use of load banks 
also reduces the risk of damage to production components 
as well as the financial impact of potential outages caused by 
fluctuations in voltage, faulty relays and human error, resulting 
in unplanned outages. Compared to using the electrical grid or 
plant load, load bank testing is a faster, more predictable and 
a less risky approach that is worthy of consideration.

Abbreviations

FERC – Federal Energy Regulatory Commission
NERC – North American Electric Reliability Corporation
PUC – Public Utility Commission
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design specifications, shortens lead-time to commissioning, and 
ultimately requires less labour, resulting in overall lower costs 
for transformer, substation relay and breaker commissioning. 

•	 Minimised	risk	of	outages	during	testing:	Commissioning	with	
load banks instead of the grid or plant load minimises the risk 
of future outages, accelerates the commissioning process, and 
delivers more accurate results. A medium voltage load bank 
properly matched to the transformer’s secondary voltage can 
give a utility company the perfect match in terms of the amount 
of current needed for a specified testing period. Thus, the flux in 
current loads brought about by spikes and surges on the power 
grid are no longer a threat to the transformer and the production 
environment. Utility companies can save millions in emergency 
labour costs by avoiding unexpected outages during transformer 
testing.

•	 Quick	data	collection	for	validation:	Medium	voltage	testing	of	
transformers can be completed in as little as 20 minutes with 
load banks. Compare that to two weeks or more when using 
the unpredictable grid as the load source. Load banks make it 
possible to detect a wide range of conditions, such as defective 
transformers, bad relays, malfunctioning breakers and human 
error before they cause a power disruption. 

Tips on renting load banks

Renting load banks should be a simple process, but not without its 
caveats.  First and foremost, make sure that you rent medium voltage 
load banks, which are the best voltage match for transformers. The 
author’s company has custom engineered their CR922A 5 MW load 
bank to handle loads specific to transformers, black start generators, 
wind turbines, solar arrays, transfer switches and switchgear, and 
other critical equipment. Using low voltage load banks and trans-
formers in a medium voltage testing situation, requires 15 times the 
number of  cables needed and the amount of manhours required for 
set-up and tear down triples. Plus, whenever more components are 
added to a test environment, there are more points of failure and an 
increased likelihood of failure. As such, this company always recom-
mends medium voltage load banks to power industry clients.

In addition, partnering with an experienced load bank provider for 
a complete load bank testing solution from project planning through 
completion is the most efficient way to approach transformer com-
missioning ‘off the grid.’ Tell your load bank partner the specifications 
of the load to test and expect them to respond with load bank recom-
mendations based on their experience with transformers and other 
power generating equipment. Since every site is different, it is wise 
for the load bank provider to do a preliminary site walk to determine 
where and how they will position the load banks in your environment.

On test day, the load bank provider will deliver and set up the 
load banks, roll out the cables, bring in external power sources for 
running fans and controls, and assist you in monitoring the testing 
procedure. Afterwards, they will take down the system and provide 
log sheets of all loads tested. Because these best practices promote 
successful commissioning, more and more utility companies are 
becoming increasingly open to adopting load bank testing.

Example of MV load bank test.

Example of LV load bank test.

Load bank testing best practices for utilities

Successful load bank testing of transformers requires a partner with: 
•		 Medium	voltage	load	banks	in	inventory.
•		 Years	of	proven	experience	with	utility	industry	customers.
•		 A	turnkey	project	team	for	pre-test	recommendations	and	onsite	

assistance.
•		 Nationwide	inventory	and	service	to	ensure	fast,	affordable	de-

livery.
•		 24/7/365	support	from	project	start	to	finish.

Conclusion

Transformer commissioning does not have to be a risky guessing 
game anymore for utility companies. Load banks are a proven, 
predictable alternative to the grid for faster, safer and more accurate 
testing. Utility companies can benefit by having more control over 
transformer commissioning while greatly reducing the risk of ac-
cidental outages during testing. These benefits add up to significant 
savings by avoiding lost revenue and additional labour expenses 
due to outages. Overall, as more and more power generating plants 
abandon the old paradigm of testing on the grid and embrace load 
bank testing, the more confident they and their customers can be 
in the reliable performance of their power generating equipment.
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