The total number of power transformers produced is around 20,000
units p.a., which sets the limit for the global market size for trans-
former components

Supply chain complexity
in power transformer

Industry

he complexity of the supply

chain in transformer industry

is usually not well understood.

This article aims to create a bet-
ter insight into this area by first analyz-
ing the characteristics of supply markets
for power transformer industry.

Then the product characteristics are an-
alyzed, and appropriate supply chain is
defined. Finally, some of the methods for
supply chain optimization are described.

1. Characteristics of
supply markets for power
transformer industry

Transformer component supply markets
have very unique features, which are not
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similar to other industries. Let us try to

describe these features:

* Low volume business: First of all,
power transformer industry is not
a high-volume business. If you con-
sider that the total number of power
transformers produced in a year is
around 20,000 units, it is obvious that
the global market size for transformer
components is not in the order of mil-
lions of pieces. If a certain component
is used as a one piece in a transformer,
the global market size is then around
20,000 pieces. This restricts the vol-
ume leverage of the buyers.

* Tailor-made product: Power trans-
formers are almost always a tai-
lor-made product. Even if the cus-

tomer orders the same transformers,
the designers may still prefer to make a
new design to optimize them based on
the existing cost ratios of different raw
materials. This enormously increas-
es the number of variations for every
part. For a good portion of trans-
former components, stock keeping is
not possible. Consequently, the parts
have to be produced “make-to-order”
and they cannot be ordered before the
design is completed. This shortens the
available lead-time and increases the
time pressure on the supply chain.
Obviously, that has further negative
impact on costs.

* Small-sized supplier profiles: Ac-
tually, a global market exists only for
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some high value items like GOES,
OLTC's, HV bushings, etc. For low-
er value parts, the markets are local
or regional. This limits the size of
the companies. Typical transformer
component suppliers are small, fami-
ly-owned companies. This brings with
it all the associated problems, like lack
of a strong management structure,
being dependent on one single per-
son, risks related to succession, higher
quality and delivery risks, etc.

Demanding technical specifica-
tions: In general, the specifications
on transformer components are quite
demanding, which imposes another
challenge. This creates relatively high
barriers for potential new entrants.
And it also makes it more difficult and
time consuming for new suppliers to
quality for new supplies.

Customer-dictated  component
suppliers: It is very common for
transformer customers to specify
the producers of transformer com-
ponents. Sometimes it goes to the
extreme where the customer accepts
only one single producer for a certain
component. This creates a de-facto
monopoly and makes life extremely
difficult for the buyers, especially if
they do not have good relations with
that particular supplier. Sourcing flex-
ibility disappears, with negative con-
sequences on costs and sometimes on
availability.
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For a good portion of transformer compo-
nents, stock keeping is not possible, be-
cause they have to be produced “made-
to-order” after the design is completed

* Not enough suppliers in every re-
gion: The supply markets for trans-
former components are far more con-
solidated than the transformer market
itself. For global commodities, usually
the number of suppliers is not bigger
than handful. This reduces the level
of competition. Supply markets show
different characteristics in different
regions. Europe and China are two
regions where there are plenty of re-
gional suppliers for most of the com-
ponents. In contrary, North America,
South America and Australia have few
suppliers in each category and the lev-
el of competition is very low. Middle
East has few local suppliers, but they
have access to Chinese, Asian, Indian
and European suppliers. India has a
large supply base, but usually the ma-
turity level is not high. In South-East
Asia, there are a number of small lo-
cal suppliers with relatively low level
of maturity, but they also have access
to European and Chinese suppliers.
In general, it is possible to say that the
level of competition in transformer
component markets is lower than the
transformer market itself.

* Powerful suppliers: In spite of being
small, some of the transformer com-
ponent suppliers can be quite pow-
erful. This can be either due to low
level of competition, end-customer
pre-specifications, insufficient num-
ber of suppliers or simply reluctance
of the organization to make supplier
changes. The power balance does not
allow the transformer companies to
dictate their requirements to their
component suppliers. Sometimes
even the opposite happens and the
suppliers may dictate their conditions
to the transformer companies. Usually
people coming from automotive in-
dustry have difficulty in understand-
ing this environment.

* Poor demand visibility: This may
seem difficult to understand when you
think that it is quite usual for a power
transformer factory to have an order
back log of around 1 year. Someone
who is not familiar with the business
may assume that all the demand for
the next year is clearly known. Un-
fortunately, that is not the case. First
of all, even if the transformer order is
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Typical transformer component suppliers
are small, family-owned companies, with
associated problems, like dependence on
a single person, risks related to succes-

sion, etc

received, in order to place the orders
for components, the purchasers need
to wait for the design to be completed.
In most cases, the final design is sent
to the customer for approval. The de-
sign changes, either due to customer
requests or correction of design mis-
takes are quite common. Then the
production schedule changes are also
quite common for different reasons.
All these factors create a poor demand
visibility and leave relatively short
time for material supply.

Artisanal practices: Power trans-
former is still a handcrafted product
with low level of automation. Low
volumes and tailor-made product na-
ture make it difficult to justify the high
investments for automation. This type
of environment also creates a mind-
set, which accepts artisanal practices
in procurement. Most of the modern
supply chain optimization techniques
explained in section 3 are not widely
used in transformer industry. Many
companies treat each transformer as a
separate project and start the procure-

ment process from scratch. They send
RFQ’s for every major component,
collect offers from approved suppliers,
handle the negotiations, place PO,
wait through the production time and
organize individual shipment of each
component. This is a lengthy process.
For every power transformer, there
are typically 50 - 100 component
shipments from different parts of the
world. It is nearly impossible to syn-
chronize these shipments and assure
thatall of them arrive just in time. Pro-
duction schedule changes increase the
complexity further. Even when there
are well-defined processes, ad-hoc
practices are very common and devi-
ations are the rule rather than excep-
tion.

Poor understanding of supply
chain management concept: Gen-
erally, supply chain management prac-
tices are not well-established in this
industry. Many transformer compa-
nies do not have a supply chain man-
agement function, but rather a pur-
chasing or procurement function and

Table 1. Functional versus innovative products: Differences in demand

this is not only a matter of terminolo-
gy. Without a fully authorized supply
chain management function with the
full support from the top manage-
ment, nobody oversees the value flow

through end-to-end supply chain.

Strong end customer: Utility com-
panies purchase roughly 70 % of the
power transformers and typically each
of these companies has large purchase
volumes. Given the overcapacity in
transformer market, utility companies
have high power and usually have the
capability to dictate their conditions
to the transformer producers. This im-
poses further pressure on transformer
industry and restricts flexibility.

2. Matching supply chain
with product

After drawing the big picture of the
characteristics of the supply markets for
power transformer industry, let us try to
analyze the supply chain, which is appro-
priate for such an environment.

Let us start with some theory.

A landmark analysis by Marshall L.
Fisher [1] concluded that the choice of
the supply chain should be dependent
on the nature of the product. He catego-
rizes the products as “functional/basic”
or “innovative/complex”. He has defined
the criteria to differentiate between these
2 categories (Table 1). Let us go through
these criteria for power transformers

Aspects of demand

Functional (Predictable demand)

Innovative (Unpredictable demand)

Product life cycle

more than 2 years

3 months to 1 year

Contribution margin(*)

5 % to 20 %

20 % to 60 %

Product variety

low (10 to 20 variants per category)

high (usually millions of variants per
category)

Average margin of error in the forecast
at the time production is committed

10 %

40 % to 100 %

Average stockout rate

1%to2%

10 % to 40 %

Average forced end-of-seasom mark-
down as percentage of full price

0%

10 % to 25 %

Lead time required for made-to-order
products

6 months to 1 year

1 day to 2 weeks

(*) The contribution margin equals price minus variable cost divided by price and is expressed as a percentage
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and try to identify to which product cat-

egory they fit.

* Product life cycle for power trans-
formers is obviously more than 2 years
(functional)

* Contribution margin is 5-20 % (func-
tional)

* Product variety is extremely high;
there could be unlimited number of
variants since it is a tailor-made prod-
uct (innovative)

* Average margin of error in the forecast
is higher than 10 %, it is in 40-100 %
range. (In this criterion, some inter-
pretation is necessary. The author’s
examples are coming from consumer
products area and he is referring to
the forecast regarding the consumer’s
demand for the products. Since power
transformers are always made-to-or-
der, there is no need to forecast cus-
tomer’s demand. We refer to the fore-
cast when we are trying to establish the
demand for transformer raw materials
and components) (innovative)

Average stock-out rate: this one is also
complicated. The author is again re-
ferring to consumer goods and he is
describing the case where demand is
underestimated and, as a result, not
tully satisfied. For transformers, these
should be interpreted as cases where
component/raw material demand is
underestimated and material shortage
occurs. These cases are typically more
than 2 %, but less than 10 %; some-
where in-between (functional/inno-
vative)

* Average end-of-season forced mark-
down: this is a phenomenon related to
consumer products and not relevant
for power transformers

* Lead time required for made-to-order
products: 6 months to 1 year (func-
tional)

What conclusion can we derive from this
analysis? It is not possible to categorize
power transformers as either functional
or innovative product; but they are rather
a hybrid product, and have mixed fea-
tures from both categories. They are not
black or white, but rather in a gray area.
This may seem surprising to many peo-
ple. If you make a poll and ask the people
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The specifications on transformer com-
ponents are quite demanding, which im-
poses another challenge and creates rel-
atively high barriers for potential new

entrant

whether they see power transformers as
a functional product or innovative prod-
uct, the majority would probably classify
them as a functional product. It is correct
that power transformers are not fast cy-
cle products like consumer goods or IT
products and they don't evolve very fast,
but being a tailor-made product makes
them more complicated than purely
functional products.

After this analysis, let us move to the
next step. What do these conclusions tell
us about the appropriate supply chain
for power transformers? The author says
that the correct match for functional
products is efficient (cost-effective) sup-
ply chain and the right supply chain for
innovative products is responsive (agile)
supply chain (Table 2).

The detailed definition of efficient and
responsive supply chains is given in

Table 3, which should be self-explana-
tory. Other combinations between the
product type and the supply chain are
mismatches. A functional product with
a responsive supply chain would not
cover the costs and would be financially
bleeding. An innovative product with an
efficient supply chain will face frequent
operational problems and would lose
market opportunities.

The conclusion is that power transform-
ers require a supply chain, which is both
efficient and responsive. To combine
these conflicting demands is the major
challenge, which explains the chronic
problems of this industry. The mismatch
between the product nature and the sup-
ply chain is one of the major reasons for
the low profit margins in this industry.
One needs to find a compromise be-
tween efficient and agile supply chains
by fine-tuning the right mix of these
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It is very common that transformer’s buy-
er specifies the producers of transformer
components, sometimes going to the ex-
treme accepting only one single producer

conflicting demands. It is like trying to
walk on a tight rope. The complexity of
the power transformers does not origi-
nate only from the product features, but
from the market characteristics as well
as explained in detail in the previous
section.

3. Supply chain optimization
methods

What tools and methods do we have to
fine-tune the supply chain to make it
both efficient and agile? How can we op-
timize the supply chain?

People usually take the existing supply
chain as a given and do not even consid-
er that there might be other ways of de-
signing the supply chain. In most power
transformer companies, supply chain
management function either does not
exist or they do not have a mandate to
re-design and optimize the supply chain.
This leaves supply chain optimization
task without an owner and therefore the
optimization does not happen.

As a general principle, any action, which
reduces the complexity of the supply
chain will reduce the supply chain costs

and will decrease the supply and quali-
ty risks. The opposite of this statement
is also correct. Anything that increases
the supply chain complexity, will have
a negative impact on supply chain costs
and risks.

Now let us have a look at some of the po-
tential techniques.

Standardization: it is a powerful tool
to reduce the complexity of the supply
chain. Unfortunately, it is not widely
used in power transformer industry.
Having a customized end product does
not make it easy to drive standardization
of the components. Obviously, stan-
dardization has to be implemented by
designers and not procurement. How-
ever, without a strong drive from pro-
curement function, designers are typi-
cally reluctant to standardization. They
try to optimize each and every project
and each and every component. They
sincerely believe that they optimize the
costs to the lowest levels by doing so and
they generate enormous variations of
components. Designers optimize using
piece prices, which are static. Piece prices
do not include the supply chain costs
and risks, which are dynamic and may

Table 3: Physically efficient versus market-responsive supply chains

S-

show fluctuations. By definition, supply
chain costs and risks for non-standard
parts are higher than for standard parts.

For any standardization project, the first
important task is to decide on the prior-
ities. Which parts should be targeted for
standardization? This can be decided by
analyzing the ease of standardization vs.
the expected benefits from the standard-
ization.

The first immediate benefit of standard-
ization is the elimination of design costs

Physically efficient process

Market-responsive process

Primary purpose

supply predictable demand efficiently at
the lowest possible cost

respond quickly to unpredictable
demand in order to minimize stock-
outs, forced markdowns and obsolete
inventory

Manufacturing focus

maintain high average utilization rate

deploy excess buffer capacity

Inventory strategy

generate high turns and minimize inven-
tory throughout the chain

deploy significant buffer stocks of parts
or finished goods

Lead-time focus

shorten lead time as long as it does not
increase cost

invest aggressively in ways to reduce
lead time

Approach to choosing suppliers

select primarily for cost and quality

select primarily for speed, flexibility and
quality

Product-design strategy

maximize performance and minimize
cost

use modular design in order to postpone
product differentiation for as long as
possible

40

TRANSFORMERS MAGAZINE | Special Edition Substations | 2019




and time. If a part is standard, it does
not need to be designed. But this is only
a small portion of the standardization
benefits. The bigger benefits will come
with the change of the supply chain. It
is possible to use much simpler supply
chains (2-bin, consignment stock, etc.)
for standard parts compared to cus-
tomized parts.

Modularization: by creating stan-
dard modules, it is possible to create
enormous number of combinations.
One of the best-known examples of
modularization in a different industry
is Tkea. By using standard modules in
different combinations, one can create
enormous variation in the final config-
uration of Tkea furniture. One example,
which would fit to this concept easily
in transformer industry, would be con-
trol cabinets. One can define a number
of standard modules to cover different
functionalities needed in a control cabi-
net. Having the standard modules would
enable the design of the standard supply
chains for them, which would bring sim-
plification and efficiency.

Vendor managed inventories (VMI):
This method passes the responsibility of
inventory management to the supplier.
Based on the information provided by
the user, the supplier plans and main-
tains an agreed inventory level, usually
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The supply markets for transformer com-
ponents are far more consolidated than the
transformer market itself

at the customers site. The customer re-
ceives a higher level of service from the
supplier and the supplier secures the
business with this arrangement. The un-
derlying assumption is that the supplier
is in a better position to manage the in-
ventory and fulfillment of the demand is
improved at a lower total cost.

Consignment stock: is an arrangement
between the supplier and the customer,
where the supplier establishes a stock at
customers site and makes it available to
the customer for consumption; but the
ownership still stays with the supplier
until it is consumed. The invoicing will
be done based on the actual consump-
tion. This can be seen as a special form
of VML

2-bin system: This is simple, but fool-
proof system for inventory management.
Two physical bins are placed at the point
of consumption. In the beginning, both
are full and once one of them is empty,
the second bin is taken for consumption
and the empty one is placed for a re-fill.
Provided that the replenishment time is

shorter than the consumption time of a
bin, supply security is fully assured, and
the administration of the system is very
easy and efficient. Once the 2-bin sys-
tem is created for an item, supply distur-
bances are completely eliminated. This is
an example of a very efficient, low cost
supply chain.

Insourcing: usually insourcing and out-
sourcing projects are initiated for cost
savings purposes or as a solution to oper-
ational problems. However, insourcing
and outsourcing could have a significant
impact on the supply chain and usually
this is not considered in business cas-
es. The process should start with clearly
identifying the target. Why are we doing
this? What do we want to achieve? If we
talk about insourcing, there is a general
assumption that it would increase the
control over the process. Unfortunately,
that is not always the actual outcome. If
one does not have direct experience with
the process, which will be insourced,
the challenges may be underestimated.
One very important point to consider is
the following. When we are buying the
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product from external sources, we can
create benchmark, we can have compe-
tition, we can decide to switch suppliers.
Once we insource, all these possibilities
are gone. We are on our own. External
companies have to survive by compet-
ing on the market. They have to make
money; otherwise they will disappear.
An internal operation does not have the
same pressure. Even if the costs are high
and the operational performance is low,
that may not get the right attention from
the management and they may survive
indefinitely. These arguments are not
listed here to discourage anyone from
insourcing. It is important to be aware
of these risks before a strategic decision
is made and they need to be addressed
properly. However, if there are no sup-
pliers with satisfactory performance on
the market and if it does seem realistic to
be able to develop new suppliers in the
foreseeable future, insourcing might be
the right strategic decision.

Outsourcing: has its own challenges.
Usually internal production processes
are not well documented. Even the draw-
ing may not be complete or fully correct.
This may not create problems when the
production is in house since the same
people might be producing this product
for many years. But when it is moved to
a new location and done by new people,
alot of problems will pop up. And again,
one has to be very clear on the purpose
upfront. Are we convinced that the qual-
ity, lead times, cost will be at the right
level? Do we have a long-term assurance
of this? Is the supplier competent and ex-
perienced when it comes to the product?
Will this bring a supply chain improve-
ment or not? Or are we compromising
the supply chain efliciency for a lower
purchase price?

Late stage customization: Although
this method is extensively used in some
industries, its potential application areas
in transformers are not very wide. One
example might be keeping the stock of
unpainted radiators and painting them
at a later stage based on customers’ re-
quests. Another example might be given
for HV bushings. Porcelain and a few
other long lead-time items for some fre-
quently used voltage levels can be kept in
stock and the final assembly can be done
very fast at a later stage based on the ex-
act details. This will improve the respon-
siveness of the supply chain.
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Many transformer companies do not have
a supply chain management function, but
rather a purchasing or procurement function
and this is not only a matter of terminology

Order batch sizes: have a clear impact
on the supply chain. Due to management
pressure on the inventory levels, frequent
deliveries in small batches are preferred.
It is correct that this would reduce the in-
ventory levels and help the cash flow. But
we should see the full picture. The highest
negative impact would be increasing the
risk that one batch does not come out on
time. Is this risk foreseen and mitigated?
Then, each delivery triggers a full chain of
process steps and paperwork, which in-
crease the administration costs. If we look
at the impact on the supplier side, if we
are talking about an item produced with
high level of automation with high set-up
costs, ordering small batches will increase
the cost of the product. It is important to
see the complete picture to make the right
decision and avoid sub-optimization. As
a general rule, it would make more sense
to restrict small batch size policy for high
value items.

Single sourcing: is seen as a risk and
therefore usually avoided by procure-
ment function. From a strategic sourc-
ing point of view, it is correct that there
are serious commercial risks associated
with single sourcing. However, it has a
positive impact on the supply chain ef-
ficiency provided that the single source
is selected very carefully and it performs
very reliably. Having multiple sources
increases product variability and there-
fore increases quality risks. Managing
a supply chain with multiple sources is
always more complicated than single
source supply chains. Managing mul-
tiple sources requires more internal re-
sources, which increases costs as well as
opportunity costs.

However, if the company wants to ben-
efit from the efficiency of a single source
supply chain, the associated risks need
to be addressed and mitigated. The main
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risk is creating dependency, which can
then be commercially exploited. An-
other risk is the deterioration of the
performance of the single source orig-
inating from relaxed behavior due to
lack of competition. Both of these risks
potentially have negative impact on the
supply chain. The best way to mitigate
these risks is to assure that the relation is
not a unilateral dependency but rather
interdependency, which is structured
within the frame of a long-term strategic
partnership.

It should be obvious that this option
cannot be applied in large scale. Compa-
nies have to be very selective and restrict
this method to few; really strategic items/
suppliers.

Sub-system suppliers: in this mod-
el, the customer switches to buying
sub-systems/sub-assemblies instead of
parts. One lead-supplier will be respon-
sible for collecting the parts from the
others, assembling and delivering them
as a sub-assembly to the customer. This
simplifies the supply chain. The customer
will have fewer suppliers to deal with.
All the parts in the sub-assembly will be
synchronized to arrive at the same time,
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which would be impossible in case of
separate parts. Any potential risk of mis-
match of parts will be eliminated by the
lead supplier as well. The overall efhicien-
cy of the supply chain will be improved

in this model.

Modes of transport: also has a signif-
icant impact on the supply chain. The
faster modes of transport (air transport)
increase the speed and agility, but at the
same time, they increase the cost. Con-
trarily, the slower modes of transport
(sea transport) reduce the cost at the
expense of speed and responsiveness.
The weight and volume of the item,
differences among the freight costs and
criticality in the whole supply chain are
important factors in making the right
decision. In general, for bulky items
coming from overseas, sea transport is
the preferred choice. For items that are
less than 50 kg, which come from over-
seas, airfreight is usually preferred.

Creating a supply ecosystem with
suppliers in close proximity: this
model is widely used in automotive in-
dustry. The advantage is minimizing lo-
gistic costs and delivery times, improving
the communication and responsiveness.

However, this model cannot be applied
for power transformers on a large scale.
There are several specialized compo-
nents, which have to be sourced globally.
Besides, for certain components, local
suppliers may not be economical in high
cost countries. However, this concept
can still be applied selectively on a more
limited scale. It would be an advantage to
have a number of suppliers in close prox-
imity, who can act very fast if they can
offset higher costs with other benefits. A
good example may be to have a tank sup-
plier close to the transformer plant.

Contract manufacturing: This is a
very popular method especially in elec-
tronics industry. There are very large
international companies, which offer
contract-manufacturing services to big
electronic brands. It is possible to apply
the same concept in transformer indus-
try. Outsourcing windings, core cutting,
core stacking during peak load periods
are some examples. This can be applied
in a more systematic way if the compa-
ny keeps a base capacity in-house and
outsources anything exceeding the base
capacity. This method is especially useful
if the business volume of the company is
showing large fluctuations. It will avoid
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The choice of the sup-
ply chain should be de-
pendent on the nature
of the product

having idle capacities, which would add
to the cost. Having reliable partners is
critical for success.

4PL (Fourth party logistics): usually,
the competence level in logistics oper-
ations in transformer factories is low.
There are not many experienced people
in this area. This is usually perceived as
an administrative/clerical task. This re-
sults in frequent operational problems
and supply disturbances. In such cases,
4PL can be considered as a way for a
quick improvement. 4PL is a newer con-
cept. The idea is employing a specialized
logistics company (4PL) and outsourc-
ing the management of 3 PL (Third par-
ty logistics service providers) to them.
However, the required efforts for im-
plementing such a model should not be
underestimated. Nobody should expect
that when 4PL is called, all the logistics
problems would disappear overnight.
Besides, maturity and competence level
of 4PL has to be carefully assessed and
the whole transition must be organized
as an important project with top man-
agement sponsorship.
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Blanket orders: This is also a simple,
but efficient method, which increases
the supply security and creates commer-
cial leverage. The buyer issues a blanket
order to the supplier typically for an
annual quantity. Then the deliveries are
triggered by call-oft orders. Buyer has to
decide on a volume to which he is ready
to commit. This should preferably be a
safe percent of the forecasted quantity.
Having a volume commitment will al-
low the supplier to produce the quanti-
ties more flexibly in order to maximize
the capacity utilization. Mostly, the sup-
pliers would be ready to offer commer-
cial benefits in return.

Unfortunately, most of the companies
do not have a blanket order process and
they lose the potential benefits of this
method.

Capacity reservation: this is a simple
but effective method to increase supply
security and reduce response times. It
allows the buyer to notify the supplier
about a future demand before the full
details of the demand are described. In
return, supplier reserves capacity and
waits for the full details before start-
ing the production of the component.
Especially in tight market conditions,
this could act as a lifesaver. In order to
apply this method smoothly, a well-de-
fined process describing the responsibil-
ities of each party is critical.

ATO (Assemble to order): ATO mod-
el requires a number of standard designs,
which will be assembled based on cus-
tomers orders and it is an alternative to
the current dominant business model
of ETO (Engineer to order) in the pow-
er transformer industry. This model al-
lows a faster business cycle since design
phase is eliminated. And since all the
components are already defined, supply
chain can be organized in more standard
ways, which would ensure low cost and
high speed. Based on today’s market
conditions in the industry, it would be
impossible to switch to this model for
the whole volume in a factory; but a cer-
tain part of the product portfolio can be
switched to this model in order to cap-
ture the corresponding benefits.

Long-term contracts: create a more
stable supply environment, which would
support efficiency of the supply chain.
They allow the definition of the rules of
the game for the buyer and the seller and
avoid ad-hoc negotiations, which will
take time and might cause friction and
supply disturbances.

Parallel processes instead of serial:
Typically material planning and pro-
curement processes in transformer com-
panies (like many other industries) are
serial. One process does not start before
the previous process is finished. “One
single process ata time” is the motto. The
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customer completes the design, makes
the production and material planning,
issues purchase requisitions, supplier is
selected and PO is issued. Then the pro-
cesses on the supplier side start. Actually,
it is possible to run several processes in
parallel and compress the whole supply
chain to a much shorter time, which
would increase the responsiveness.

Exclusive supply relations: this is a
very popular method especially in ap-
parel industry. However, it is rarely used
for transformer components. The idea is
to ask a supplier to work exclusively for
one customer based on a long-term con-
tract and defined conditions. The advan-
tage would be in receiving a very high
service level and responsiveness from
the supplier. In return, the customer as-
sures a certain agreed business volume
to the supplier. With this arrangement,
the supplier can eliminate marketing ex-
penses and can rely on a uniform load-
ing, which allows him to use his capac-
ity efficiently. This allows the supplier to
reduce his costs and offer competitive
prices to the customer. It is an interesting
example of creating an economic and
responsive supply chain. The exclusivity
is normally not mutual. By allocating the
base load to the exclusive supplier and
sourcing the fluctuating load from other
suppliers, the user can assure a smooth
execution of this model.

The pre-requisite for this model is mu-
tual trust between the supplier and the
customer.

Low cost country (LCC) sourcing:
has been a very fashionable term. For la-
bor-intensive items, moving to low labor
cost countries may bring impressive cost
savings. However, the impacts on supply
chain should not be ignored. For West-
ern countries, buying from Asia typical-
ly adds 5-6 weeks extra transportation
time, which reduces the responsiveness
of the supply chain. Besides, this cre-
ates a more complex supply chain and
increases the risks. It would be wise to
invest a smaller portion of the savings
into the measures that would offset this
negative impact, like intermediate ware-
housing, consignment stock, etc.

Sharing real time planning and pro-
duction information with the sup-
pliers:

One of the basic requirements for a col-
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Conflicting requirements for the supply
chain to be both efficient and responsive
is the major challenge, which explains the
chronic problems of this industry

laborative supply chain is sharing infor-
mation among the supply chain partners.
The bullwhip effect demonstrated in beer
game is a good example of the conse-
quence of not fulfilling this requirement.
A further and more advanced step of
this concept would be sharing informa-
tion in real-time and creating the mech-
anisms/systems to assure that. Defining
some of the critical suppliers as “internal
workshops” in your ERP system and al-
lowing all parties to access planning and
work floor management data in real time
would create a very efficient and fast col-
laborative supply chain.

4. Last words

The supply chain optimization methods
listed above should be seen as a toolbox,
which can be used by selecting the ap-
propriate method matching the case and
purpose. If applied in the right occasion
with the right competence, they will help
to fine-tune the supply chain according
to the business needs.

They are not specific for transformer
industry; they are general methods and
can be applied in many industries. Some
of the readers from other industries may
find some of them to be very relevant for
their problems.

On the other hand, these methods are

Author

not academic, textbook concepts, but
proven real life methods. The author has
experience in using all of these methods
in transformer industry in different oc-
casions.

A question about distribution trans-
formers may be raised. Where do the dis-
tribution transformers fit in this picture?
In comparison to power transformers,
distribution transformers, especially in
lower power ratings, are more standard-
ized products. But there is a gray area,
where these 2 products overlap, which
is called large distribution/small pow-
er transformers. So, depending on the
range, some of these points may apply
partly or totally to distribution trans-
formers as well.

As a last word, recognizing the supply
chain challenges in transformer industry
and addressing them with high priority,
non-traditional thinking and creativity
and full management support might be
a way to overcome one of the historical
problems of the industry and achieve a
decent profitability even in depressed
market conditions.
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