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A new decade for PTR
I am pleased to be introducing our ﬁrﬆ issue of PTR Insights in the new
decade! It has been a fantaﬆic journey over the paﬆ three years with my
colleagues and we have never been more excited about the markets we
research.
Our team is now 18 people ﬆrong and we look forward to covering our exiﬆing
and new topics throughout the year.
In this issue, we dive into the diﬆribution grid. Speciﬁcally on some critical
components which exiﬆ in these networks: Transformers and Switchgear. In
particular, we look at the markets for these components, the business of selling
them, and especially for transformers, about failures in their operation.
Failures of components in the power grid cause signiﬁcant economic,
potentially cataﬆrophic physical damage. Weather is a big culprit; however, it
is not alone in its endeavor to sabotage syﬆem ﬆability and resiliency. Many
times the enemy lies within and in the case of Diﬆribution Transformers this
can take the form of Windings, Tap Changers, and Bushings.
Take a look at what PTR has to say about these components and how
failures occur, and can be averted in the power grid. As always, if there are
queﬆions on these article please don't hesitate to reach out to any PTR
colleague.
I wish you a pleasant ﬆart to 2020 and hope you enjoy this issue.

Mike Sheppard

Co-Founder & Managing Consultant
February 2020
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Failure Prevention Diﬆribution Transformers:
Technology Types and Their Market

By Shirin Sheppard, Saqib Saeed
Transformers play a critical role in power generation, diﬆribution and in induﬆrial applications.
Although transformers are known to be some of the moﬆ reliable pieces of equipment, failures will occur.
Early in the life of the transformer, many of these failures are usually due to quality of manufacturing, or the
use of inexpensive materials, or to the lack of a good design. Later in life, the transformer will usually fail
because of lack of maintenance and eventually failure is due to age and normal wear and tear (aging of
insulation).

Technology Types:
Three diﬆribution transformers are typically considered for diﬀerent types of failure prevention:
• Dry-type Transformers (Caﬆ Resin)
• Digital transformers
• Eﬆer oil-based transformers
Dry-type transformers use an insulating syﬆem that promotes air circulation inﬆead of the cooling mineral
oil typically used in oil-type transformers. Since they do not contain ﬂammable oils this transformer has a
low ﬁre risk and there are no concerns about spillage, making this type of technology preferred for indoor
sites.
A digital transformer is a digital platform which is adhered to either a dry-type or an oil-type transformer.
An array of sensors collect data, such as top oil temperature, oil levels, ambient temperature, pressure,
moiﬆure, hydrogen, voltage and current, and then the data is transmitted over some form of
communication (Wi-Fi or wired Ethernet). This allows access to the data remotely without interrupting
transformer operations. Gathering and analyzing this information can be used to optimize operations and
to schedule maintenance.
Back in the 1970s, polychlorinated biphenyls (PCBs) which had been used as the dielectric ﬂuid in power
transformers was replaced with mineral oil and with silicon oil. Mineral-Oil is ﬂammable and although
silicone is not, it is prone to leaking and is hard on the environment, taking a long time to degrade. In
addition, with the price of silicone oil increasing, eﬆer oil, which has been in use over the paﬆ 20 years, can
be a superior alternative. Eﬆer ﬂuid is biodegradable, free from corrosive Sulphur compounds and has good
dielectric characteriﬆics. In regions with high temperatures, eﬆer oil has a lower viscosity than silicone, and
eﬆer ﬂuid can tolerate moiﬆure better before its dielectric properties are compromised. Transformer eﬆer
ﬂuids can be natural, made from rapeseed, or canola or soybean, or they can be synthetic.
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Failure Prevention Transformers: A Comparison of Strengths and
Weaknesses:
A comparison of the types of transformers is shown in the Table.1 below, with the moﬆ favorable attributes
indicated with a green dot and the leaﬆ favorable with red.

Table 1. Comparison of Transformer Types; Source: Power Technology Research [3]

The average lifespan of a dry-type transformer is 15-25 years compared to 25-35 years of a mineral oil-type
transformer. Using eﬆer ﬂuids have been shown to extend the life of cellulose insulation, increasing the life of the
transformer; there is no oxidization problem.
Even though the initial coﬆ of a dry-type transformer or an eﬆer oil transformer is higher than your typical
oil-type transformer, there are coﬆ savings in materials since these transformers can be inﬆalled closer to the
location where they are used. In addition, the initial higher coﬆ of an eﬆer oil transformer can be oﬀset by the
increase in lifespan and other beneﬁts.

Key Failures in Transformers:
Failures comes from a variety of sources and can include commonplace reasons such as electrical diﬆurbances or
overloads but can also be more unusual reasons such as lighting and even squirrel attacks. The chart below
shows the diﬀerent causes of how a transformer fails.
Digital transformers can play a key role in the indication of failure. With continuous monitoring, the array of data,
(e.g. oil temp increasing beyond certain limit, leakage current in bushings etc.), can be fed into machine learning
algorithms and be used to predict failures before they happen. These transformers can reduce unplanned
downtime.
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Table 1. Comparison of Transformer Types; Source: Power Technology Research [3]

Key Applications and Requirements:

Each application area requires a speciﬁc transformer design, but ﬆrict
ﬁre requirements have tended to be the major driving factor in many
induﬆries. With the ability of continuous monitoring of the digital
transformers and the use of non-ﬂammable ﬂuids in the eﬆer-type
transformers, there are more choices, especially for applications where there
are ﬆringent space limitations. This is also true for commercial applications
where noise and space can be an issue.
Shown below are additional considerations in selecting a transformer:
Chemical Plants:

Transformers can be inﬆalled indoors where there are space conﬆraints and there are rigorous ﬁre
requirements in this induﬆry.

Mining:

Transformers with smaller footprints (eﬆer-oil and digital oil types) will ﬁt the usual compact space in
addition to ﬆrict ﬁre safety requirements of this induﬆry.

Commercial Buildings:

Besides the ﬁre safety requirements in shopping centers, business parks and hospitals, there can be
additional noise, space conﬆraints making the eﬆer-oil and digital oil type of transformers a good ﬁt.

Oil & Gas:

Safety is a big concern in Oil & Gas induﬆry, even more so in oﬀ-shore exploration than on-land,
where space is limited as well.

Renewables:

Hydro plants close to sensitive waters, wind turbines requiring compact LV and MV transformers to be
placed inside housing, and solar farms located in harsh environments, can all beneﬁt from eﬆer-oil
transformers and the closer monitored digital transformers.

Utilities:

In heavy populated areas, such as towns and cities, ﬁre safety is of the utmoﬆ concern of utilities and
dry type of transformers have been typically used, but with the added features of eﬆer oil and digital
oil type transformers, these can also be considered.

Market Analysis:

The failure prevention transformers market is driven moﬆly by the
addition of renewable power plants, induﬆry and underground diﬆribution in
dense urban areas, but environment driven replacement programs
(transformer eﬃciency) have also had a crucial impact on the market. The
global market for failure prevention transformers in 2018 was about $1.4B
USD (Source: Power Technology Research). At 46%, the APAC region, driven by
China, India and Indonesia, accounts for the largeﬆ share of the market with
the Americas accounting for 35%. The chart below shows the global market
share for diﬆribution transformers.
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Figure 2. Regional Market Share - Failure Prevention Transformers; Source: Power Technology Research [3]

The following map shows the countries with the largeﬆ market share in each
region.

Figure 3. Key Countries - Failure Prevention Transformers; Source: Power Technology Research [3]

Demand Drivers

Following are some of the important drivers of demand of these transformers
in diﬀerent regions:

Europe
The Eco-design Directive from the European Commission deﬁnes the
framework for environmentally friendly designs of all new transformers to be
inﬆalled in the EU countries. This directive ensures that all transformers in the
network adhere to ﬆrict eﬃciency requirements. Tier-1 regulations are
already in place since July 2015, and Tier-2 ﬆage with ﬆricter requirements are
planned to be put into action in 2021. Safety concerns, especially from utilities
serving urban areas in Weﬆern European countries, are inﬆigating the
replacement of oil-immersed diﬆribution transformers with the dry-type.
Digitalization is also a priority in Europe where a modem (read connected)
monitoring and control technologies at diﬆribution level are a key objective
for many utilities as part of their smart grid initiatives.

APAC

Electriﬁcation and urbanization are the two key factors driving the greenﬁeld
inveﬆments in the diﬆribution grid for the Asia Paciﬁc region (APAC).
Additionally, developments in the power generation sector also require kVA
capacity additions in the diﬆribution grid for moﬆ of the countries in this
region. China’s renewable additions will be a key driving force for dry-type
transformers, while in India, the very high number of failure replacements will
be a consideration.
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Americas

In the United States, the diﬆribution transformer market is driven by switchgear replacement programs by large
utilities and the new addition of diﬆributed generation sources. Many of the transformers being replaced are in
urban settings requiring ﬁre safety. In South America, Brazil’s market is driven, like in India, by a very high number
of failure replacements while in Chile the mining sector is a driver.

MEA

After a decade with ﬆrong growth the Middle Eaﬆ and Africa region (MEA) is relatively ﬆagnant. In the case of
Saudi Arabia, much was inveﬆed anticipating major infraﬆructure developments, but due to decreasing oil prices,
projects have been put on hold.

Supply Side Overview:
Global supply of failure prevention transformers is dominated by international manufacturers, some of whom do
business in virtually all countries across the world. Usually for diﬆribution transformers segment, local
manufacturers have a larger share of the market in their respective countries. However, looking at the market
from a global lens, given the presence of these international manufacturers (Table 2.) in multiple markets, their
overall share of the global supply becomes large. Top-5 players in the table below, which include four European
manufacturers, are supplying these diﬆribution transformers across the globe and have at-leaﬆ their sales oﬃces
in all the key markets. The bottom two manufacturers, SGB-SMIT and WEG are more specialized and have a
relatively smaller global footprint, due to which they target only certain markets through diﬀerent locations. This
also explains their lower market share compared to other manufacturers.
A comparison of the top manufacturers in failure prevention transformer diﬆribution market based on their
market share is shown in the table below:

Conclusion:
Failure prevention transformers market, for now, is moﬆly comprised of dry-type transformers.
Eﬆer oil-based transformers and digital transformers have been introduced relatively recently in
the market considering the timeline for change in the power grid sector. However, as we move
forward, the share of these technologies will grow, to some degree even replacing the demand for
dry-type transformers. However, the global supply landscape will not necessarily look very diﬀerent
with this change as almoﬆ all the top suppliers are already active in the market of digital and eﬆer
oil-based transformers too.
References:

[1] S. Tenbohlen, 2011, “Transformer Reliability Survey Tutorial of CIGRE WG A2.37”
[2] Marks, Joel, et al. "An analysis of Auﬆralian power transformer failure modes, and comparison with international
Surveys." Power Engineering Conference (AUPEC), 2016 Auﬆralasian Universities. IEEE, 2016.
[3] Diﬆribution Transformers - Market Research. (2019, October 8). Retrieved November 1, 2019, from
https://powertechresearch.com/services/grid/diﬆribution-transformers/.
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Market Research:
How to Identify the Good vs. the Bad

By Hassan Zaheer, Greg Sheppard
Truﬆworthy, dependable market research can help your company to make those inscrutable decisions that
keep management teams awake at night and ultimately, it can be used to benchmark the performance of those
decisions in markets.

Eyes and Ears of Your Company
Market research is the eyes and ears of a company’s ﬆrategic and tactical development, and operational
processes. Sometimes it is informal, using unplanned feedback channels from cuﬆomers, procurement, and sales
teams. Sometimes its formal using sophiﬆicated ﬆudies and data gathering. In either case the core purpose of
market research is to inform and to reduce the risks of decision making.
The classic deﬁnition of market research is the process of obtaining market information to support the 4 “Ps”
of marketing: product (which ones), place (how to be successful in chosen sales channels), promotion
(marketing), and pricing (how much to charge). Great market research supports decisions by truly underﬆanding
cuﬆomer wants and needs so that subsequent products address real value propositions in a world where
competing solutions will not be far behind.

Not all Market Research Companies Do the Same

Market research comes in two general types: one concerns the markets between businesses and the other
between business and consumers. Consumer research is often based on large data gathering methodologies
about actions, behaviors and preferences. Focus groups are a popular method to dive deeper or to market teﬆ.
Metrics like click-throughs and sell-through ﬆatiﬆics drive consumer market decision making.
B2B or induﬆrial market research can use modiﬁed forms of consumer research. Induﬆrial markets can be
measured in 100’s to low thousands of cuﬆomers (e.g. for businesses in manufacturing). Whereas consumer
markets (or segments) ﬆart in the millions and go to the 100’s of millions. The fragmented and proprietary nature
of induﬆrial market research requires additional skills and techniques to be applied to get meaningful results.
So, taking an induﬆrial market of a 1000 cuﬆomers will require the research to be very targeted in order to be
meaningful. A big challenge in induﬆrial market research is getting people to share real information. Whether
you are a supplier, channel partner, or buyer your information, your time is considered valuable and it often isn’t
shared without some reciprocal beneﬁt. The beﬆ independent market research ﬁrms know how to gain the truﬆ
of their primary information sources. These ﬁrms also have transparent methodologies regarding quality control
and use secondary research and market models to challenge outlying data points
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Finding the Truth Out There, With the Right Queﬆions

There is a lot of information out there and a lot of garbage as well. As a market research buyers, one needs to
ensure not only that the market research gathered is valid, but that it answers the right queﬆions for your
company.
Having an expert on your market research team can help sift through the debris and will give credibility to the
data. An expert will underﬆand your cuﬆomer’s cuﬆomers and will keep an eye on what new technology might
aid or disrupt the current domain. Through conversations an expert will also take into account what is not being
said as what is being emphasized and all this will help ensure that the data you receive will give a better
representation of the induﬆry.
Meanwhile, the world is also littered with underperforming products whose development teams didn’t do
adequate market research to match their products’ features and beneﬁts to what the cuﬆomers prioritized needs
actually were. The corollary is developing a product with juﬆ one or two cuﬆomer’s input and then getting ﬆuck
with a product that has a thin cuﬆomer base – not enough to be proﬁtable.
The beﬆ market research is actionable and can reduce the risk of answering queﬆions. Examples include:
•
•
•
•
•
•
•
•

Which product feature sets or type of solution should be oﬀered?
Should I choose this new technology (buyers’ perspective)?
When should we ‘end-of-life’ a certain product?
Will the cuﬆomer be willing to pay for after-sales and service support?
Will cuﬆomers “value” the trade-oﬀ of higher acquisition coﬆs againﬆ lower operational coﬆs?
How valuable would a market education campaign be in driving demand?
Who are the beﬆ channel partners to work with?
How should I respond to my competitors’ actions?

Identifying high quality research

So how do you determine the market research you are going to purchase is high quality?

Independent and Keep it Unbiased

Sometimes market research conclusions do not align with the wishes of powerful internal entities who are at risk
of losing out in one way or another. This of course has been the topic of many business books, perhaps moﬆ
famously captured by Clayton Chriﬆensen’s book “The Innovator’s Dilemma”. Sometimes really good
independent market research conclusions can be painful. Well managed companies ﬁgure out a way to create a
culture of healthy debate and overcome internal blindness so that new information is soberly considered.
One of the challenges independent market research has is to is ﬆay free of the sponsoring company’s bias on the
results. Sponsoring company messaging about products and technologies can creep into ﬆudy results. There has
certainly been many the market ﬆudy that ends up parroting company talking points rather than reﬂecting an
unbiased appraisal of the market landscape. This type of research can add to the hype diﬆortion and give sellers
and buyers the wrong information to make solid decisions. Good independent market research can minimize the
eﬀects of this type of bias.

A comparison of this type of market
research bias can be drawn through the
analogy of software development, on how
projects can be biased and end-result
modiﬁed throughout the process. This
“Sandra and Woo” comic depicts a rather
humorous picture of this process:
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Actionable Insights

The beﬆ market research guides real ﬆrategic and tactical decisions directly. It should not be juﬆ numbers
without any context. In the example: Should we raise prices? (or from the seller’s perspective should we demand
a discount?), market research that characterizes the supply and demand dynamics is very useful. What market
share do I have? (or how big a cuﬆomer am I really) plays directly to the gaming exercise that is contract
negotiations. Knowledge is power.

Business Analytics and Independent Benchmarks

Business analytics can help automate the scrutiny of one’s data like shipment volumes, prices, deal terms,
inventory levels, etc. But the problem is that without independent benchmarks you have no idea if you have a
competitive advantage or not.
One of the recurring miﬆakes made by procurement organizations for example is assuming they have the beﬆ
prices possible. Let’s say they received a “good” price quote relative to what they got laﬆ time, say no increase.
One might be led to believe that all is supposedly well, however, what if market prices actually declined by 5%.
They didn’t act on that knowledge and that’s a loss directly to the bottom line.

Accuracy

Another measure of good research is knowing how accurate were paﬆ market sizings and forecaﬆs. No forecaﬆ
can be perfect, however, the assumptions and the identiﬁed “Inﬂuence Factors” behind the forecaﬆ can be very
valuable. Inﬂuence Factors include for example “competitive response” which can accelerate unit demand but
often at the coﬆ of selling prices.

Transparency

Good B2B Research Does Not Have to be Elusive. When you enliﬆ a market research company to help with your
valuable decision making, identifying a good one will pay oﬀ in the long run. Don’t be afraid to ask queﬆions, to
check on their methodology and granularity of their data and ensure that the experts at the ﬁrm are independent,
ﬆand behind their data and are available to answer those queﬆions.

From a Grid Equipment Perspective
For grid equipment markets, it becomes especially relevant to verify the market research methodology or the
market model used. Grid equipment market research requires certain technical knowledge of the grid operation
on the part of the analyﬆ to really underﬆand the interconnection between various equipment types and the
eﬀects of macroeconomic parameters on the grid infraﬆructure growth.
In addition to the points discussed before, it can be highly important to do high-level sanity-checks on the
market ﬁgures using available macro-data as a ﬁrﬆ ﬆep. Being a capital-heavy induﬆry, the developments in the
power grid sector are heavily inﬂuenced by the economic ﬆability of the country. Indicators like renewable
penetration, induﬆrial growth, conﬆruction spends, inveﬆment rankings and to some extent GDP are directly
correlated with the capital expenditure in the power grid sector. You can also utilize speciﬁc indicators like power
generation capacity (GW), utility transformation (MVA) and utility annual CAPEX etc. to cross-check market
growth or to check diﬀerent country market sizes againﬆ to each other. For example, India adding ~13GW of
renewables and US adding ~12GW of renewables would indicate similar new additions of the equipment used
like medium voltage switchgear and diﬆribution transformers in in the generation vertical for both of these
countries.
In addition to it, as everything in the grid is connected, market data for other equipment types (if available) can
be used to cross-check market numbers of the connected equipment. Power transformers growth will inﬂuence
high-voltage switchgear market and growth in diﬆribution transformers will indicate a similar trend in the
medium voltage switchgear market. Similarly, growth in transformers market would indicate a growth in fuses or
bushings market. For example, if Turkey’s market is seeing a sharp decline in power transformers market above
100kV, it is clear that the market for HV Switchgear above 100kV would also slow down. On a more technical
level, ratios like transformer additions per GW of generation added or primary switchgear per GW of generation
can be used to roughly rationalize if the data points across countries are valid or not.
Given the nature of decision making on this information, ranging from product launch to market entry/exit
ﬆrategies, quick sanity-checks like these on the research can help you identify good from bad market research.
Which in turn make or at-leaﬆ save you millions of dollars by helping you avoid decision making based on bad
data.
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Role of Switchgear
in USA's Grid Advancements

By Shirin Sheppard, Aleezeh Shahid
Since the global electricity market adopted an Alternating Current (AC) syﬆem rather than a Direct Current
(DC) syﬆem for power transmission and diﬆribution, switchgear has been the backbone of electricity grids.
Switching equipment became a requirement to connect power generation sources and loads to a single
electricity line, which resulted in a complex yet eﬀective meshed topology that is today’s electricity grid. Electrical
switchgear is a centralized assortment of circuit protection devices that serve to protect, control and isolate
electrical equipment in case of faults in the power syﬆem and includes the following main components:
•
•
•
•

Switching devices such as circuit breakers, switches and fuses
Measuring devices such as current and voltage transformers
Protection and control devices such as relays
Conductors such as busses and connections to carry the power from one point to another

Medium Voltage (MV) switchgear, deﬁned as 1kV to 40kV for this article, is inﬆalled throughout the
sub-transmission and diﬆribution sectors in addition to generation and in induﬆry. Broadly speaking, switchgear
can be classiﬁed as indoor type or outdoor type and then further segmented by technology types; i.e.
Air-Insulated Switchgear (AIS) or Gas-Insulated Switchgear (GIS), Outdoor Circuit Breakers (OCB), etc.

Figure 1 Segmentation of switchgear based on technology
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1.Switchgear in USA’s Grid Modernization
1.1. Subﬆation Automation and Switchgear

Automation is a tool which enables a utility to remotely operate and manage the components inﬆalled in a
subﬆation including switchgear. Evidently, such a process involves communication between remote devices and
control centers. With advancements in communication IEDs, utilities are now able to perform real-time control
and protection operations. With the introduction of powerful micro-processing tools and multi-functional relays
(Intelligent Electronic Devices or IEDs), power syﬆems induﬆry entered the digital age which made the
automation process extremely faﬆ and eﬃcient. A Subﬆation (SS) acts as a ﬆrategic node in a transmission and
diﬆribution (T&D) network. Moﬆ subﬆations operating at high voltage (HV) or extra-high voltage (EHV) perform
switching and routing of AC power. So, the operation of switchgear which is aimed at the routing/switching of
power (operation of switchgear etc.) is termed as the “primary process”. A subﬆation is called digitally enabled in
which the data related to protection, control and monitoring of the primary processes is digitized immediately
after the measurement.

1.2. Grid Automation - IEC61850 Components

In 1997, both IEC and IEEE partnered together to develop a common ﬆandard for subﬆation communication
which is now popularly known as IEC61850. Naturally, the ﬆandardization process involved all the major
ﬆakeholders including syﬆem manufacturers and key utilities. Automation in a switchgear occurs when the
traditional control and protection function of a switchgear is combined with IEDs communication through
IEC61850. Traditionally, switchgear was connected to bay-level devices through copper wiring. With the
introduction of IEC-61850 process bus, the switchgear is connected to the reﬆ of the syﬆem (IEDs) through a
digital interface. Two crucial parts of IEC-61850 series of ﬆandards, IEC-61850-8-1 and IEC 61850-9-2 are deﬁned
as Generic Object-Oriented Syﬆem Event (GOOSE) and Sampled Measured Values (SMVs).
• Sampled Measured Values (SMVs):
Analog signals (waveforms) from sensing equipment (inﬆrument transformers) are converted into a ﬆream of
sampled values. SMVs are broadcaﬆed over the communication network and can be accessed by any IED which
needs the information. Sampled values are time ﬆamped so that the receiver can correlate the samples coming
from diﬀerent sources.
• Generic Object-Oriented Syﬆem Event (GOOSE):
GOOSE messages contain information in the form of a dataset which contains ﬆatus indication in binary form.
Juﬆ like SMVs, GOOSE messages are also available for any IED connected to the syﬆem. A typical example of
GOOSE dataset would be the ﬆatus indication of all the switches in one bay to all the other bays level devices in
the subﬆation. Information packed in one single dataset and broadcaﬆed over the communication network
means removal of several hardwire connection which exiﬆed in traditional subﬆation design (one network cable
replacing several hundred meters of copper wiring).

1.3. Interoperability and enhanced grid protection schemes

Flexibility achieved through IEC 61850 process bus in terms of information exchange plays a crucial role in
providing enhanced protection coordination among the bay level IEDs. Trip, blocking, ﬆatus or any logical signals
are transferred through the same network using GOOSE, and can support peer-to peer applications in a
subﬆation. In addition to that, it presents other opportunities, such as failure of any current transformer or
merging unit can be easily compensated by eﬆimating loﬆ signal from other merging units and inﬆalling
centralized back-up protection syﬆem inﬆead of providing individual duplication of each bay level protection
IED.

1.4. Impact of Switchgear Advancements on USA’s Grid

According to US department of energy (DOE), automation in switchgears (circuit breakers) and reclosers is
categorized under the concept of diﬆribution automation. PTR believes that with more than 60,000 diﬆribution
subﬆations, 205,000 diﬆribution circuits and 6 million miles of diﬆribution lines in operation, US has an enormous
potential for automation in its diﬆribution network. Applications of switchgear automation in the US go well
beyond the traditional fault isolation and interoperability. Automation in the US grid provides resilience to
High-Impact, Low-Frequency (HILF) events, such as extreme weather conditions. Given the fact that the US
market is driven by the replacements in the grid, it provides an excellent opportunity to the utilities to introduces
automation-equipped switchgear in the network leading to a highly modern and automated grid. The overall
opportunity for manufacturers is summarized in the following market analysis.
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2.The MV Switchgear Market in USA
2.1. Market Segments

Switchgear is used in various application verticals in USA, which can be categorized into three parent categories:
Utility Diﬆribution, Power Generation and Induﬆry. Given the entities involved in these three verticals, USA is a
highly fragmented market. Indoor cabinets are preferred in all three major sectors; however, there are some
speciﬁc applications, such as in the mining induﬆry, wind generation plants as well as subﬆations, which have a
high use of outdoor circuit breakers.

Utility Diﬆribution

The U.S. has some of the largeﬆ electric utilities in the world but with over 3,500 diﬆribution utilities, it is also a
heavily fragmented market segment. The MV switchgear market in the utility segment is driven by the long-term
equipment replacement plans by large utilities which are initiated either due to the high percentage of
equipment operating beyond end-of-life or to enhance the grid resilience to withﬆand ‘high-impact
low-probability’ events such as ﬆorms. The diﬆribution grid sector accounts for the largeﬆ volume of MV
switchgear cabinets followed by the power generation sector.

Power Generation

The U.S. has more than 1 TW of inﬆalled capacity with over 80% coming from conventional energy resources
such as hydroelectric power, coal, oil, natural gas and nuclear. However, the dynamics of the generation sector is
changing, and renewable energy resources from solar and wind will increase, possibly doubling by 2030. This
shift in generation will dictate which switchgear technology will become more widespread in the U.S. in the
future. Indoor switchgear will expand because of its use in wind and solar power.

Induﬆry

Across many induﬆries, the U.S. market ranks among the largeﬆ in the world. It is a major manufacturer of
chemicals as well as a key player in the automotive and data centers. In addition, the U.S. has a signiﬁcant number
of Oil and Gas Reﬁneries (O&G) and a large number of commercial buildings that exceed an area of 10,000 m2.
These buildings require a connection to their local utility using MV switchgear. The following table shows the top
induﬆrial applications in the U.S. by number of facilities.

Figure 8 Number of facilities by induﬆry in the U.S.

2.2. Market Size
Indoor Syﬆems

For AIS/GIS indoor syﬆems, the diﬆribution segment accounts for 50% of the inﬆalled base, followed by the
induﬆrial and generation segments (Fig. 2). However, the annual market for AIS/GIS indoor syﬆems (Fig. 3),
shows that the contribution from the diﬆribution segment has gone down to about 22% while the number of
units of AIS/GIS indoor syﬆems sold for induﬆrial uses and generation have gone up to 41% and 37%
respectively.
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This shift in the usage of MV switchgear equipment can be directly attributed to the change in the U.S. from
conventional energy resources to wind and solar. Solar accounts for a mere 2% of generation in the inﬆalled
base, but in 2018 solar has become the moﬆ widely used renewable energy resource and is now a whopping 17%
of new generation. This percentage is a little higher than wind power whose annual market share is 16%. It is also
worth noting both wind and solar require considerably more MV switchgear equipment compared to
conventional generation requiring MV Switchgear moﬆly for medium voltage motors at 6kV or 10/11kV.

Figure 2 Inﬆalled Base of Indoor Syﬆems by Vertical (2018); Source (PTR)

Figure 3 Inﬆallations of Indoor Syﬆems by Vertical (2018); Source (PTR)

OCB/OVCB Market

The inﬆalled base for outdoor switchgear (both OCB and OVCB) is shown in ﬁgure 4 and the annual market is
shown in ﬁgure 5. In both ﬁgures the use of outdoor switchgear in the diﬆribution segment overshadows the
generation and induﬆrial sectors completely, with the latter two segments collectively amounting for juﬆ 2%
inﬆalled base and 3% of the 2018 market share.

Figure 4 Inﬆalled Base OCB/OVCB by Vertical (2018); Source (PTR)

Figure 5 Inﬆallations OCB/OVCB by Vertical (2018); Source (PTR)

Outdoor vs. Indoor Switchgear

For both the generation and the induﬆrial sector, indoor syﬆems are the clearly preferred MV switchgear type
while in the diﬆribution sector, the inﬆalled base for indoor switchgear is about 52% (Fig.6). The use of outdoor
switchgear is increasing in the diﬆribution sector and based on the 2018 annual inﬆallations (Fig.7) indoor
switchgear is decreasing to 41% of the market share.

Figure 6 Inﬆalled Base - OCB/OVCB vs. Indoor Syﬆems (2018); Source (PTR)

Figure 7 Inﬆallations - OCB/OVCB vs. Indoor Syﬆems (2018); Source (PTR)
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2.3. Top Suppliers

To be a successful supplier of MV switchgear in the U.S., a presence in all the 50 ﬆates is preferred as well as the
capability to oﬀer both outdoor and indoor switchgear. As seen in the chart below, ABB, Eaton, Schneider Electric
and Siemens have a large portfolio of products that cover the U.S. MV switchgear market. Moreover, these four
companies can use their products for various applications and have the brand recognition and geographic
presence that is desired. Even so, MV market share in the U.S., is not equal for all and Powell Induﬆries, a
company with a smaller product portfolio, has a higher market share in than globally known Schneider Electric
and Siemens. In addition, G&W Electric and S&C Electric, two American companies with smaller geographic
presence have a piece of this market.

Figure 9 .Qualitative Comparison of Top Switchgear Manufacturers in USA; Source (PTR)
A green dot represents a position of ﬆrength while a yellow dot is less so and red dot even less.

3.0. Summary and Final Thoughts
Given the large size of the US market and the opportunity of replacing old switchgear with new digitally
connected switchgear, switchgear can play a vital role in grid modernization of the USA. Of course, the process
will be long, and the overall grid will shift towards higher degree of automation slowly. Increasing pressure on
the grid from diﬆributed energy resources and integration of electric vehicles in some ﬆates is speeding up this
process, with utilities in these ﬆates opting more and more for automated solutions over conventional
switchgear. The queﬆion now is how the reﬆ of the market would react to these changes and adopt these
technologies leading to a highly modern and suﬆainable US electricity grid.
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Diﬆribution Transformers

A Highly Fragmented & Competitive Business

By Shirin Sheppard, Saqib Saeed

ToC:

Diﬆribution transformers are one of the moﬆ important pieces of equipment in the diﬆribution grid is the
diﬆribution transformer. A diﬆribution transformer is closer to the end consumer and is also used extensively in
induﬆry and generation applications. Unlike power transformers, generally, the market volumes are really high as
these are smaller in size and are inﬆalled in large quantities. There are two types of transformers, the
oil-immersed and the dry-type, and this article discusses the market for both types combined.

Abﬆract:

Global diﬆribution transformers market reached around $5.5 Billion in 2018. Moﬆ of this demand, around 74%
came from diﬆribution utilities globally, followed by 19% in induﬆry and around 7% from power generation. As
a general trend, market in emerging countries is moﬆly driven by new additions along with replacements, while
is developed markets, including weﬆern Europe and North America, moﬆ of the demand is due to end-of-life
replacements. Diﬆributed generation and Electric Vehicle Supply Infraﬆructure are also inﬂuencing demand in
certain countries around the world.
Some of the leading players in the diﬆribution transformers market today are ABB, Schneider Electric, SGB-SMIT,
Siemens, Crompton Greaves, Ormazabal, WEG, Jinpan and Voltamp transformers. ABB, Schneider Electric,
SGB-SMIT, Ormazabal and Siemens (esp. for Dry-Type) have a high share of global transformers market and are
well positioned in multiple countries around the globe to maintain their market positioning.

Key Words:

Diﬆribution Transformers Market, Oil-Immersed Transformers, Dry-Type Transformers, Caﬆ Resin, Utility
Diﬆribution Transformers, Induﬆrial Transformers, Generation Transformers.

Diﬆribution Transformers: Navigating Regional Market Diﬀerences
Market characteriﬆics and business practices for the diﬆribution transformer market can vary across regions and
countries. Success in one part of world does not necessarily lead to success in other parts of the world as the
regulatory ﬆructure, market ﬆructure, and business practices can vary signiﬁcantly. According to a recent ﬆudy
conducted by Power Technology Research, the diﬆribution subﬆation market continues to grow.
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Top Level Regional Diﬀerences

In moﬆ cases, the market setting in these regions follows the ﬆandard model, where a central Electricity
Authorities or Regulatory body, working directly under the Miniﬆry of Power or Energy, is responsible for the
regulation of the generation, transmission and diﬆribution sectors. These regulatory bodies are also responsible
for setting tariﬀs and policies, but they are not involved in equipment planning and procurement.

Middle Eaﬆ and Africa region (MEA):
A few major players contribute to 60-70% of the generation and in moﬆ countries of the region, the transmission
is controlled by one utility. In moﬆ cases, the transmission utility is also involved in the diﬆribution. In Africa, rural
electriﬁcation agencies are common.
Transformer sales typically are made through Engineering, Procurement, Conﬆruction companies (EPCs)
and this is especially true in countries such as Saudi Arabia and South Africa where turnkey business is prominent.
In both these countries local content (in the form of local manufacturing, or local workforce, or local ownership)
gives an advantage in the bidding process for tenders.
Europe:
In Europe, Independent Power Producers (IPPs) contribute to 70-80% of generation and with the exception of
Germany and Russia, where one utility controls the transmission network. Utility power diﬆribution is highly
fragmented and in moﬆ EU countries there are 50 or more Diﬆribution Syﬆem Operators (DSOs) operating.
Moﬆ transformer sales go directly to end users. EPCs are very low compared to other regional markets.
All large manufacturers have their own EPC arms and will at times, bid on turnkey tenders. Third party EPCs in the
region are focused on new generation and new induﬆrial plant inﬆallation projects.
Asia Paciﬁc (APAC):
In this region, each country counts a few players which contribute to 60-70% of the generation capacity. In almoﬆ
all countries, one utility controls the transmission network. Typically, diﬆribution companies operate in speciﬁc
ﬆates/sub-regions of a country. China is an exception where all aspects of the grid are managed by two ﬆate
owned companies, SGCC and CSG.
In greenﬁeld projects, such as subﬆation, generation plant or induﬆrial facilities, diﬆribution transformers
are usually sourced through EPCs but in the case of replacements or for expansion projects, transformers are sold
directly to the utility. Large T&D players supplying the diﬆribution transformers either have their own EPC
division or partner with a local EPC to oﬀer turnkey solutions in the region.
South America:
In South America, major players account for 60-70% of generation and in almoﬆ all countries, one utility controls
the transmission network. The diﬆribution sector is fragmented in and 5-7 utilities own more than 60% of the
diﬆribution sector.
EPCs are involved in greenﬁeld subﬆation additions or large power plant inﬆallations, but replacements
and additions of ﬆandalone pole-mounted transformers are managed by the utility directly, resulting in a large
portion of equipment going directly to the end-cuﬆomer.
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North America:
As in Europe, IPPs contribute to 70-80% of generation., but Regional Transmission Organizations (RTOs) control
transmission assets and more than 3,200 diﬆribution utilities control the diﬆribution network Leading to a very
fragmented market.
Moﬆ diﬆribution transformer sales go directly to end users as a big part of the market is replacement
driven. EPCs are very low compared to other regional markets. All large manufacturers have their own EPC arms
and will at times, bid on turnkey tenders. Third party EPCs in the region, like Europe, are focused on new
generation and new induﬆrial plant inﬆallation projects.
The following graph shows a percentage of ﬆate-owned generation, diﬆribution, and transmission
companies by region. Higher the ﬆate ownership, more consolidated and transparent the market usually is, as
almoﬆ all ﬆate-owned entities across the world advertise tenders and give projects based on bid evaluation with
clearly deﬁned criteria.

Market Setting:

Middle Eaﬆ and Africa:
After seeing ﬆrong growth in the laﬆ decade, middle
eaﬆern markets are relatively ﬆagnant. This is in part due
to decreasing oil prices putting project on hold and the
on-going political situation which puts additional
economic pressure in the region.
In Africa, there is a major lack of funding for projects. In
sub-Saharan Africa, foreign entities are ﬁnancing some
development, and this is moﬆly focused on transmission
infraﬆructure or rural electriﬁcation, but it may not be
enough to suﬆain a ﬆeady market growth. China has also
inveﬆed in local infraﬆructure, but the funding usually
comes with a pre-requisite of Chinese suppliers to do the
fulﬁllment.
In the MEA region, utility power diﬆribution continues to
be the main driver of demand having conﬆituted ~90%
of the annual market in 2018 followed by induﬆry (moﬆly
Chemical and O&G) at 8.3% and generation at 2.5%.
However, generation vertical is expected to see the
largeﬆ growth in MEA region at a CAGR of 10.8%
between 2018-24.
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Europe:
In Europe, the diﬆribution transformers market is driven by replacements. The major demand drivers are the
utility and induﬆry sectors. Currently a general slowdown is expected in the induﬆrial manufacturing sector and
this slow growth is expected to laﬆ 2-3 years.
In the EU the environmentally friendly design of all new transformers and the digitalization, especially in
the utilities, is driving the market. The Eco-design Directive from European Commission has deﬁned the
framework for the new transformers to be inﬆalled and Tier-1 regulations are already in place since July 2015.
Tier-2 ﬆage with ﬆricter requirements is planned to be
put in action in 2021. Having connected monitoring and
control technologies at diﬆribution level is a key
objective for many utilities as part of their smart grid
initiatives especially in dealing with diﬆributed
generation and electric vehicles.
In moﬆ European countries, the utility power
diﬆribution is highly fragmented. For example, countries
like Germany have more than 800 DSOs while France has
160 and the U.K. has 14. The notable exceptions are
Russia, with one diﬆribution utility, and Greece with two
diﬆribution utilities. The manufacturing sector remains
ﬆrong and forms a large portion of the induﬆrial
diﬆribution transformer inﬆallations. Power generation
is a mix of conventional ~75% and renewables ~ 25%
although renewables are expected to form 42% of the
total inﬆalled capacity by 2030.

Asia Paciﬁc:

Generally, the factors driving the greenﬁeld inveﬆments in
the diﬆribution grid in this region are electriﬁcation and
urbanization. In addition, very high number of failure
replacements in countries, like India, are a major driving
factor for diﬆribution transformers.
In China, improving transformer eﬃciency, and a
replacement
program
(called
Action
Plan
for
Transformation and Reform of Diﬆribution Network
(2015-2020) ) have impacted the transformer market. In
addition, China is one of the few countries in this region
where electric vehicle charging infraﬆructure is inﬆigating
digitization. The number of local manufacturers here
grown sharply since 2017 and the competition is ﬁerce.
Moﬆ of the market share, about 84%, in this country is held
by smaller players.
Typically, in the Asia Paciﬁc region, multiple diﬆribution companies operate in territories usually deﬁned by
speciﬁc ﬆates. China and Indonesia are exceptions to this where one or two ﬆate-owned companies operate.
Power diﬆribution accounts for the largeﬆ share of revenue. In the induﬆry sector, especially in China and India,
chemical, cement and ﬆeel companies are the largeﬆ contributors.
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South America:

Electriﬁcation remains the key investment driver
although countries such as Brazil are close to 98%. The
greenﬁeld market overshadows the replacement market
and distribution companies plan to invest heavily in the
expansion of the grid. Smart metering infrastructure is
becoming a priority to mitigate massive electricity theft
issues.
In the MEA region, utility power distribution continues to
be the main driver of demand having constituted~90% of
the annual market in 2018 followed by industry (mostly
chemical and Oil & Gas) at 8.3% and generation at 2.5%.
However, generation vertical is expected to see the
largest growth in MEA region at a CAGR of 10.8% between
2018-24.

North America:

In North America, and especially in the United States, the
diﬆribution transformers market is driven by extensive switchgear
replacement programs by large utilities and the new addition of
diﬆributed generation sources. In the US, utility power diﬆribution is
highly fragmented with more than 3,200 utilities operating the
diﬆribution grid.
The induﬆry vertical remains ﬆrong and forms a large portion of the
overall diﬆribution transformer inﬆallations. Power generation is a
mix of conventional at about 88% and renewables (wind + solar) at
about 11%. Renewables are expected to form 42% of the total
inﬆalled capacity by next year.

Conclusion:
Diﬆribution transformers market, though relatively larger equipment markets in T&D domain at $5.5 Billion
(2018), is highly fragmented. Varying cuﬆomer base within each of the three verticals (utility, Induﬆry and
Generation), in each of the countries and regions, makes it a diﬃcult market to address. Especially as a
manufacturer with international presence, as almoﬆ each country requires a dedicated ﬆrategy which cannot be
replicated in other markets.
With increasing local content requirements, and high number of local manufacturers in local country
markets, proﬁt margins are being driven even lower, making it a less attractive proposition for some
manufacturers to expand in new markets. Moving forward, PTR expects the market to become relatively more
consolidated with larger players acquiring smaller local companies to maintain their presence in various
countries, as this way, they can have the required local presence and ﬆill beneﬁt from their international brand
image.
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What‘s Upcoming
Conferences & Trade Fairs

PTR is kicking it into high-gear in the coming months. Meet with us at one of 4 induﬆry events
we're attending/speaking at:
1. Energy Storage Europe (March 10-12 Dusseldorf, Germany)
2. Hannover Messe (April 20-24 Hannover Germany)
3. PCIM Europe (May 5-7 Nuremberg, Germany)
4. CWIEME Berlin (May 26-28 Berlin, Germany)
If you're attending any of these events, it would be great to catch-up. Please reach out to anyone
on the PTR team, to get set a time and be prepared for a good discussion!

Our Recently Launched/Updated Services
The following services have been launched/updated and are available oﬀ-the-shelf:
MV Switchgear Market Research

Within PTR’s grid segment, these our MV switchgear coverage can provide you the moﬆ in-depth
and extensive insights into the world of MV Switchgear products incl. primary/secondary syﬆems
(both AIS/GIS) and outdoor equipment incl. OCBs and Reclosers. If the topic is of intereﬆ, feel free to
ask for a free demo.
https://powertechresearch.com/services/grid/mv-switchgear/
Click here for more details
Commercial and Oﬀ-highway Vehicle Analysis (ICE, Hybrid, Electric)
The lateﬆ update of this service is available now. It includes 6 vehicle segments: Agricultural Vehicles
(Tractors vs Combine Harveﬆers), Buses/Coaches, Conﬆruction Vehicles (Light Weight vs Heavy),
Forklifts, Lightweight Commercial Vehicles (LCVs), and Trucks. The research covers both the global
market for all fuel types as well as the production electriﬁcation (both BEV and PHEV) of these
vehicles from 2019 through 2025. Over 160 companies were researched in the formation of this data
set.
https:
//powertechresearch.
com/servi
litcy/commerci
adetails
l-ev-market-anal
Click
here
for
more
https:
//powertechresearch.
ces/e-mobi
om/servi
es/grid/mv-swi
tchgear/ysis/
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Protective Relays
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E-Mobility
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Infraﬆructure
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Commercial &
Oﬀ-Highway Vehicles

Battery Supplier
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Coverage
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FACTS Projects
(T-STATCOMS, SVCs)

Volt-VAR Market
(D-STATCOMs, SVCs)
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SCADA Syﬆems
Market Assessment
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E-Mobility Services
Ecosyﬆem
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Database
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Solar Benchmarking
Analysis
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Energy Storage Market
Monitor
Solar Coﬆ Models
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