| ncreasing profits
without capital
expenditure

lan Quest

Recent developments in
manufacturing processes make it
essential for a successful plant to
be as efficient as possible.
Newton Industrial Consultants
specialise in identifying problems
within companies that enable
small but powerful changes to be
made to the production process,
often increasing productivity by at
least ten per cent. In this article,
lan Quest, a partner in Newton
explains some of their company’s
methodology

Existing processes hold the key to
fulfilling new order sand contr acts

In the chemical manufacturing
industry there are many sectorswhere
demand is outstripping supply. Either
existing customers are crying out for
more, or there are new contracts out
thereto betendered for. Eveninthose
sectors where this is not the case,
many firmscould sell moreif they had
the capacity to make more product.
In thissituation you can either neglect
the potential market share that is
available, or take action to increase
your capacity.

There are a number of options
availableto plants seeking to increase
capacity. One is to simply buy it.
Installing new linesand new machines
can achieve large increases in
capacity, and new machines are
usually more efficient than the old
ones, so unit cost could be improved
for the new capacity. But new lines
do not come cheaply or quickly.
Depreciation, the additional 1abour
reguired to run the new lines and the
time delay installing and
commissioning them are taken into
account, the costs add up.

Another possibility isto haveathird-
party introduce the extra capacity.
That way you can offer afixed price

per unit and guarantee a profit on it
with none of the issues associated
with making it. Unless you have a
branded product, however, the profit
won't bevery large, asmarket shares
in commodity chemicals are won
through lowest cost. There may also
be issues around certification of the
supplier and their quality standards,
which could take time to overcome.
Again the costs and benefits should
be examined closely.

The remaining possibility is to look
to the existing plant for the increase
in capacity. Itisunlikely that you will
double outputs or even increasethem
by 50%, but 10, 20 or 30% increases
are commonly possible in the
Chemica sindustry, and thisisusually
enough to cater for increased
demands. Furthermore they can be
achieved in just a few months.
Achieving this will not be easy and
will require afocussed manufacturing
team working towards a clear goal,
but there are several examplesof firms
who have achieved it, like the UK
specialty Chemicals firm who
achieved a 27% increase in process
outputs in two months, or the bulk
plastics plant in Germany which
increased their output by 17% over 4
months. Although it is hard work,
there are big rewards, and with no
capital expenditure required it is of
high value.

With an increased capacity from
existing processes, you haveincreased
saleswithout increasing labour or any
overhead. The only additional costs
arethose of raw materials, energy and
shipping costs. This means that the
extra product has a very high profit
margin. The UK plant above made an
extra £2.5m a year with the 27%
increase from a single process. This
took 2 months and no capital
expenditure. The German plant
increased profits by €3m per year in
4 monthswith no capital expenditure.

Therearealwaysareaswhich have
been previously overlooked

In most manufacturing plants, there
is a continual striving to increase
efficienciesand capacities. Plantsthat
have been around for years usually

have a history of incremental
improvement, so it may seem
improbable that there is still tem
twenty or 30% more improvement to
be had quickly.

Sincemost chemicalsplantsrun at an
efficiency of around 70% there is
room for improvement. For example,
a 20% increase in output would
require an efficiency increase from
70% to 84%, which iswell withinthe
capability of the processes. The gap
ismade up of anumber of problems,
which must be solved to reach the
84% efficiency. These problemswill
not be obvious and easy to solve, as
those types of problemswill already
have been solved yearsago. They will
be harder to find or more difficult to
solve, or both. They come broadly
into four categories.

There are often hidden losses

If you cannot seeaproblem, itisvery
unlikely that anyonewill try to solve
it. Thismeansthat if the hidden |osses
can be found, they may be quite easy
to solve. Inthe case of most chemical
processes, these hidden lossesusually
exist due to the way that process
performance is measured and how
perfect performance is defined, i.e.
what we define as productive time,
and what we define as non-productive
time. If something is labelled
‘productive’ thenitisunlikely that an
attempt will be made to eliminate it
or reduce the time it takes.

A good example is where steps that
are done sequentially could be putin
parallel to savetime. Because each of
the steps is seen as productive time,
and measured as such, thereisnothing
to tell us that we are losing time
because of this, so it isahidden loss
and the process must be looked at
more closely to find it.

A British plant producing polymers
found thissituation in thefilling stage
of the manufacturing process. Each
raw material wasputinoneat atime,
and once all the raw materials were
in, the mixing commenced. There
were separate solids and liquids
weighing systemsin this process, so
thefirstimprovement they made
was to allow them to operate



simultaneously. This saved nine
minutes on the cycle. On top of this,
they started the mixing earlier, when
25% of theraw materialswerein the
vessel. This removed another 16
minutesfrom thecycletime. Thiswas
25 minutesfrom a4 ¥2hour cycletime
—a 10% increase in capacity of this
process.

Another hidden loss can beidentified
wheretherearevariationsinthetime
it takesto complete a particul ar step.
Let us look at a step that takes on
average 60 minutes to perform, but
varies between 50 minutes and 70
minutes. If the time it takes is not
compared to a standard, then the
variations will not show aslossesin
efficiency. Furthermore, if it is
compared to a standard, but that
standard is 60 minutes, then lossesin
efficiency will still not show up. Itis
only if we compare performance to
the best time - 50 minutes — that we
will expose the real potential. After
al if we have achieved 50 minutes
thenitisnot impossible, wewill just
haveto solve one or two problemsto
get al cyclesto 50 minutes.

Both these types are shown in Figs.1
and 2. Fig listhecycleasweseeitif
we look at the average time it takes
for each step. Fig 2 isthecycleaswe
see it if we expose the areas of
potential in achieving the best step
timesandin using parallel processing
wherepossible.

Exposing the hidden losses requires
aclose inspection of the process and
itsperformance, and aset of measures
on the process, which compares
performance to the best possible and
then breaks that down into its
individual causes. When thisis done
on a process, it is surprising how
much potential exists and how much
of it is relatively quick and easy to
realise.

Major areas of potential are often
viewed as constraints

Carefully defining productive and
non-productive time will expose a
number of areas of potential. It will
not, however, encourage us to look
more closaly to reducethe productive
time. Thisisusually viewed asafixed
limit — perfection or 100%. Often

there are big wins to be had in
reducing productive steps, even
though they are apparently at 100%.

By understanding what determinesthe
length of the step, we can establish
the ‘levers for step length, and then
usethose'levers toreduceit. A plant
in Europe offers a good example of
this. The plant has a heat treatment
process that operates in a vacuum,
and the heating begins once all the
material for heat treatment is added
and the vacuum achieved. They had

be desirable to reduce this. This left
only heat transferred to the material
as asource for improvement.

Under avacuum, radiationistheonly
form of heat transfer, except for alittle
conduction at theinside surface of the
vessel. With air in the vessel thereis
much more conduction and also
convection to aid heat transfer. By
switching the vacuum on only when
the material had reached 95% of
temperature, conduction and
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improved the heating cyclewith afull
set of more powerful heating
elements, operating at full power, and
the vessel was fully insulated, so the
heating time was viewed as fully
optimised and effortsto reduceit had
stopped. The ‘levers on the heating
step length arethe heat transferred to
thematerial, the mass of material and
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convection through the air could al'so
provide heat transfer and 17 minutes
was saved from the cycletime, a 2%
increasein output. asimpler example
would bethat of unloading timefor a
dry product under gravity.
The'‘levers onthetimeit takesto do
thisarethe quantity of material (fixed
by batch size), the orifice sizeand the

| Can ba n paralisl

B Bl Brme 0 Delfisrences [Bweg-Basl)

Charge R
Charga A2
Zhargs AN

Mixireg

Heal & B0 dag C
Hild al Termp
Reachon complets 7
L.o0l §a BU deg G
Fump cui

Wisngl check: Emgly?
e 1

Rirms 2

Wisual chack: Cloan?

Clugral pichun

i 11290 2
the heat lost from the material. Heat
loss from the vessel (and hence the
material) wasfound to be very small,
asit waswell insulated. The mass of
material was determined by the
maximum batch sizeand it would not
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flow characteristics of thematerial. In
one case, there was asieve under the
orifice, which slowed the unloading.
Oninvestigation it was there to stop
any loose boltsfrom the vessel falling
into the material. However, by
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enlarging the bolt heads, a sieve 3
times as coarse could be used and 8
minutes were saved from atwo-hour
cycle—a7% increasein capacity.

Whatever the step, by challenging all
the ‘levers onthelength of the step,
potential for improvement can be
found and quickly realised.

Someproblemsareasyet unsolved

There are some problems that are
known about, but although many
attempts may have been made to
resolve them, they have not yet been
solved. Often they are regarded as
‘unsolvable’ or ‘nature of the beast’.
These are complex and difficult
problems, but they are solvable given
astructured and methodical approach
to tackling them. Further to this, the
solutions are normally inexpensive
andtrivial.

A British chemicals company
producing agel in tubesfaced such a
problem. Since the line had begun
production, they had been unable to
control the mass of product in each
tube sufficiently for it to be within
tolerance. This created many
overweights and underweights.
Domestic customers had been
satisfied with an increase in the
average weight and wider tolerances,
but qualification for the lucrative US
market required the original
tolerances to be achieved. Problem
solving efforts had focussed on the
filler, making adjustments to the
stroke length of thefilling piston, the
filling level of gel inthefeed hopper,
the filling pressure and changing the
seals on the hopper. Nothing had
improved the situation.

Using a more analytical approach,
they revisited the problem. By
checking thefactorswhich determine
themass of gel per tube, they quickly
eliminated thefiller asapossible cause
and traced the problem back to the
manufacturing process Here, an
incorrect setting on a vacuum pump
led to air being entrained in the
mixture. This formed air bubblesin
the hopper, which led to the weight
variances on filling. The root cause
was a typo on the SOP — a decimal

point inthewrong place. Finding and
solving thisallowed the USlaunchto
go ahead — worth over $3M.

The above is just one of many
examples, but given astructured and
rigorous approach, any of these
‘unsolvable’ problems can betackled
and solved relatively quickly.

Without clear prioritisation of
problems, progressisdifficult

The way in which we decide what
problems to work on and how much
resource to allocate to them has a
huge impact on success. Spending
timein any Chemicals plant soon hits
home that every day there are
hundreds of different problems to
tackle. Some of these are emergencies
that must be dealt with immediately
and some are recurring problemsthat
the operators cope with. The
challengeisin knowing exactly how
much financial impact each one has,
and evaluating the resource and effort
required solving them. If thisis not
done well, then we cannot expect to
get the best value from our efforts.

A useful test as to how well thisis
doneisto independently ask the top
10 people in your company or
division, thefollowing 3 questions:

U Whatisthetota potential that

Aan hAa anhiAvrAad aithAanidk AcAaniEal

Theresult from the top 10 people
in a chemicals plant is shown
below:

a Thetop problem was sel ected
5 times with estimated values from
€80,000 to €800,000

a There are not 3, but 18
different problems mentioned

a Theestimatesof total potential
varied from €1.1M to €15M (it was
actually €20M)

A result like this means thereis no
clear picture of either the total
potential within operations or the
value of problems. Therearelikely
to be some quick-wins from hidden
potential and therewill berelatively
little progress made in solving the
known problems. I ndividual swill
tend to have different motivations
and objectives, sincethereisno
priority list to which everyone
adheres. In short it means there will
be lots of potential for
improvement.

A Unified, Structured and
Focussed Approach is Required

The above examples describe some
of the reasonswhy potential can still
existinlong established
manufacturing plants. To exploit
this potential and achievelarge
increasesin capacity from existing

Hesulls fram top 10 managers at a Chemical plant

expenditureif weran perfectly, 100%
of thetime?

a What are the top 3 specific
problemson site?

a What arethesetop 3 problems
worth?

plant requires knowledge of what
the biggest problems are and ateam
of people who are focussed, with
the skillsto solve them. Doing this
will not be easy, but it will reap
large rewardsfor little or no
expenditure and in a short space of
time.



Summary

Plants which have been around for a
long time are usually considered
‘optimised’ or ‘at full capacity’. Itis,
however, always fruitful to look at
how much potential can be uncovered
in the existing process before
embarking on a Capital Expenditure
project or a 3¢ Party manufacturing
contract. Every chemical plant hasthe
ability toincreaseits productivity by
10-30% using its existing equipment
and people. By committing to a
rigorous improvement process,
increasing demand can befulfilled and
company profitsand future prospects
can bedramatically improved.



