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INTRODUCTION

When it comes to human machine interface (HMI) software for solar 
PV energy generation and storage plants, there are many options 
to choose from. How to determine which HMI solution is right for 
you will depend on a number of factors ranging from what system 
you currently have in place, to what your operating goals are as 
an organization. An HMI is exactly what it sounds like, an interface 
between a user and the system or “machine” that you can either 
view information in the form of metrics or enact commands that 
you’d like the system to carry out. 

Three of the most common HMI solutions in solar PV plant 
operations are Emerson Ovation, GE Cimplicty and Inductive 
Automation’s Ignition platform. Each of these three have their 
own standard HMI builds that will work for a number of different 
applications or organizations. As plant operators will use their 
system’s HMI on a daily basis, it is integral that the HMI is an 
effective tool and not a roadblock to success. For this reason, 
custom-built HMIs that are tailored to your organization’s needs 
and business goals are a no brainer. This white paper explores five 
key benefits to implementing custom HMIs: operator ease of use, 
simplified alarm notifications, optimized maintenance, scalability 
for upgrades and retrofits, and long-term cost savings.

As plant operators will use their system’s 
HMI on a daily basis, it is integral that the 
HMI is an effective tool and not a roadblock 
to success. For this reason, custom-built 
HMIs that are tailored to your organization’s 
needs and business goals are a no brainer. ”

Custom HMIs benefit your overall SCADA system 
in five ways: 

O P E R ATO R  E A S E  O F  U S E  
S I M P L I F I E D  A L A R M  N OT I F I C AT I O N S  
O P T I M I Z E D  M A I N T E N A N C E 
S C A L A B I L I T Y  F O R  U P G R A D E S  O R 
R E T RO F I T S  
LO N G -T E R M  C O S T  B E N E F I T S

This white paper examines each of these five 
benefits and how they enable tangible efficiency 
and operational improvements.
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OPERATOR EASE OF USE

Custom HMIs can dramatically impact operator ease of use.

This is true for both single systems and 
multiple site systems that are part of the 
same organization. Custom HMIs allow you to 
be set up in a way that will best leverage your 
operational capabilities. The factors that make 
an interface easy to use are always going to be 
relative to what your organization is looking for, 
so setting up a custom interface that matches 
your exact needs is an excellent solution that 
will work for any company regardless of their 
specific standards or use cases. 

For a single system, custom HMIs allow you to 
streamline which metrics and trends operators 
will be able to view, even if your monitoring 
parameters change over time. 

If an Asset Owner has an existing standard 
they want to work with across multiple sites, 

you can use custom HMIs to match that 
standard on any system moving forward. This 
greatly simplifies operator training and the 
ability to have operators easily transfer from 
one site to another. Custom HMIs cut down on 
the amount of time it takes for an operator to 
learn a new off-the-shelf system, which greatly 
reduces overhead for your organization.  
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SIMPLIFIED ALARM 
NOTIFICATIONS

As a follow up to operator ease of use, 
custom HMIs also greatly simplify 
alarm and event notifications.
For a utility-scale plant, there can be tens to 
hundreds of alarms or notifications going off at any 
time. Some alarms will matter more than others, so 
how can your operators best sift through the noise 
and pay attention to those that are most important? 
With an off-the-shelf HMI, your operators are 
limited to what the manufacturer has deemed to be 
important, regardless of the unique factors for your 
own system. Most HMIs are also developed to be 
used across multiple industries, such as renewable 
energy, oil and gas, and food manufacturing. For 
this reason, off-the-shelf HMIs are limited because 
they are designed to work adequately for many use 
cases, rather than work perfectly for just one. While 
this may be a benefit for the manufacturer by having 
a diverse client pool, it does not always benefit the 
user. Custom HMIs are a surefire way to ensure your 
operators will get the exact information that is truly 
meaningful to your system. 

Custom HMIs also allow you to opt in or out of 
viewing certain notifications depending on how 
your system changes over time. For example, 
depending on solar PV plant location, some seasons 
throughout the year may have more severe weather 
than others which will necessitate more monitoring 
for panel temperatures or soiling levels. Instead of 
taking up space on the interface year-round, custom 
HMIs allow you to optimize as needed which helps 
make your operators jobs easier and in turn makes 
your plant more efficient. 

With an off-the-shelf HMI, 
your operators are limited 
to what the manufacturer 
has deemed to be 
important, regardless of 
the unique factors for 
your own system... They 
are designed to work 
adequately for many use 
cases, rather than work 
perfectly for just one.”
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Another way that implementing custom HMIs can benefit solar PV generation and 
storage plants is by optimizing the way that your organization can perform and 
track maintenance initiatives. 

OPTIMIZED 
MAINTENANCE

In a similar was as with alarm notifications, 
custom HMIs allow you to leverage your 
maintenance requirements and goals in a 
way that is streamlined for plant operators. As 
an example, instead of just seeing rows and 
rows of raw data, operators can optimize their 
monitoring with set rules that will show as 
custom colors indicating that alarms are either 
within or outside of typical parameters. 

If the site has certain maintenance points that 
will need to be emphasized due to operator 
preferences or site ISO or PPA requirements, 

that can be done with custom HMIs as well. 
Cookie cutter, off-the-shelf HMIs do not allow 
for implementing special, colorized layouts 
that can show when tracked components are 
reaching warning levels. Being able to quickly 
see which components are showing signs that 
they need to be serviced maximizes overall 
operator and plant efficiency. These features 
can be set up to make it easier for the operators 
to maintain the plant in the way that works 
best for both themselves and the organization 
as a whole. 
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This rapid growth has brought with it rapid 
changes to ISO and utility regulations and 
standards. As most solar panels last 20-
25 years, the chance that your system 
will need to upgrade or undergo a retrofit 
from these regulatory changes is highly 
likely. Custom HMIs set your system up so 
that upgrades and retrofits are efficient 
and easier than using off-the-shelf HMIs 
in comparison. 

By nature, custom HMIs are more 
compatible with third-party components 
simply because you have access to make 
changes to the entire system yourself. 
With a black-box HMI, you most likely 
won’t know what is compatible, or if the 
manufacturer is pushing out upgrades that 
will keep up with emerging technologies. 
In some cases, this may mean starting 
from scratch if a new requirement is added 
and your existing system isn’t compatible 
with the related technology or software. 

Custom HMIs ensure future compatibility, 
regardless of what the new technology 
is, because they are open sourced and 
flexible from the start of your project. 
This makes your site readily scalable and 
incredibly more robust in terms of how 
many upgrades or retrofits your site may 
undertake compared to an off-the-shelf, 
black box HMI. 

Renewable energy is a rapidly growing industry and solar PV and storage 
is at the top of that growth, expanding faster than all other types of 
renewable generation in 20201.

SCALABILITY FOR UPGRADES OR 
RETROFITS

Custom HMIs ensure 
future compatibility, 
regardless of what 
the new technology is, 
because they are open 
sourced and flexible from 
the start of your project.”
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LONG-TERM 
COST BENEFITS

Each of the benefits previously explored in this 
white paper also have cost savings benefits.

Cutting back on operator training overhead by using 
a single, custom HMI across sites, alarm notifications 
alerting operators about issues immediately so that 
they can be remedied faster, custom scheduled 
maintenance routine ensuring that the site is well 
maintained, and being able to readily incorporate 
upgrades or retrofits are all ways that custom HMIs 
positively impact your site’s bottom line. Alongside 
these benefits, the biggest way that custom HMIs 
save your organization money in the long run is by 
allowing you to make changes and train staff in-
house. 

With off-the-shelf HMIs, you are limited to contacting 
the manufacturer anytime you need to make a change 
or addition to the HMI. The same goes for training 
new operators. You are restricted to their timelines 
and their prices to accomplish your site goals. With 
custom HMIs, you can make the necessary changes 
yourself and train new hires internally. Some SCADA 
providers even provide HMI training during or after 
SCADA commissioning, which would set your team 
up to maintain the HMI in-house throughout the 
lifecycle of your system. 

With off-the-shelf HMIs, you 
are limited to contacting the 
manufacturer anytime you 
need to make a change or 
addition to the HMI... You are 
restricted to their timelines 
and their prices to accomplish 
your site goals.”
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