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COMPELLING REASONS FOR
SIMULATING MANUFACTURING OPERATIONS

A. J. Taylor (Midland Region, Membe_r), Arthur Young Management Consultants

Inmanufacturing and other operations there are situations

whnrn +]‘\ﬂ 'nnm]‘\nr ﬂf vnﬁnﬁnnz 'i'n A Q’;UDT\ nlﬂ'ﬂ FAT‘ ﬂvf‘ﬁﬁf]s !

ARA R VARN ARVALINEFUL WA Y UALADuAWAAD AL W pa ¥ VAL pratads A VAT D

the capability of the human mind to comprehend all the
possible scenarios. How often has one heard the saying
“With the benefit of hindsight . . .? Would it not be
preferable to learn the outcome of decisions without
incurring the penalty of live operation? An effective answer
is to use computer-based simulation. The financial return
from simulation can be very great indeed.

Recently, a Midlands based company achieved consider-
able success in winning a major contract to supply
assembled cabinets to a Japanese manufacturer of
domestic ovens. The financial investment and use of
limited management resource was considerable. We were
asked to examine the logistics of the proposed press shop.
and assembly facility.

A personal computer (pc) based simulation model was
employed by the consultants to study the movement of
materials, from raw material infeed to assembled cabinets
leaving the factory. The model provided a colourful and
dynamic representation of ‘real-life’ with object move-
ments traced simultaneously across the display. These
objects represented either the processing of components
or fork-lift truck movements.

Many of the benefits from using simulation as a
management tool are immediate. Take the example just
mentioned. At a very early stage of model development it
became apparent that:-
® the location of the stores and despatch areas had to be

_reconsidered
® machine setting times were excessive and a significant

reduction was needed
® jguccess in managing the logistics of the new facility
was the key to achieving the overall objectives

Simulation, as the word implies, is the modelling of
events either current or planned using actual or synthetic
data. Any business operation may be considered, some
being more complex to model than others. For instance, a
process plant may have clearly defined operation criteria,
continuous product flow and considerable information on
equipment operating characteristics. At the other extreme, a

factory working in a jobbing environment may have
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numerous manufacturing methods, variable batch size,-
and complex decision criteria applied to shop loading.

Over the past year there has been a steady increase in
demand for the simulation of manufacturing cperations.
One possible explanation for this increased interest can be
attributed to the greater publicity surrounding simulation
packages, particularly those that are relatively inexpensive
and operate on personal computers. However, the often
high financial investment involved in implementing
advanced manufacturing technologies, combined with the
risk of not fully appreciating the total operational charac-
teristics of complex systems, have undoubtedly imparted a
keen interest in simulation.

Often the outcome of a simulation mode! is unexpected
and draws attention to potential problematic features of a
system which can be more readily corrected at the
planning stage. There are many areas in which simulation
can predict future events — some worthy of note in relation
to manufacturing are as follows:-
® modelling materials flow through discrete production

operations, examining machine parameters and the
“knock-on” consequences of breakdowns, minimising
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inter-operation work-in-progress and resource. This
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understand the consequences of decisions made in
isolation without regard for the impact on the overall
operation

monitoring the movements within a warehouse, either
automated using equipment such as automatic guided
vehicles and computer-aided pick and place, or purely
manual systems

illustrating the - flow of materials in a flexible
manufacturing system (FMS), identifying imbalances
and restrictions and the effects of equipment
malfunction

modelling the potential outcome of a Just-In-Time
(JIT) philosophy and assisting in helping suppliers
comprehend the importance of their cooperation
supporting the financial justification applied to the
purchase of additional manufacturing resources.
Synthetic data can be used to emulate the oper‘; ‘
parameters of new equipment, illustrating
anticipated benefits

modelling the effect of different decision rules within
control systems, so as to determine their effect on
efficiencies and flow. For example:- type of shift
operation, production schedules and batch priorities
dynamically modelling the value of inventory employed
in supporting a production facility. This is a useful tool
in planning the funding for any manufacturing plant
and is especially helpful in new project start-ups.

INVENTORY CONTROLLER

A new position within one of the largest office
product dealers in the UK.

Based at our prestigious Horsham head office,
the successful applicant will control an invento
of more than 5000 stationery, office equipment;
photocopfier and furniture products.
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advise on current and projected stock levels and
recommend revised stocking policies where
appropriate.

Specific responsibilities will include:

® control of stock levels
¢ devising a stocking policy plan

¢ identifying stock shortages and
discrepancies

o developing cycle counting routines
¢ authorising warehouse transfers

® managing computerised product master
files

® identifying obsclete/slow moving lines
® managing disposals

Please ring Mrs. J. Dupoy on Horsham (0403)
50200 for an application form
Sandhu_rst Marketing Plc




With some  simulation packages it is possible to
interface directly with spreadsheet software such as Lotus
1-2-3 anid Symphony. Information on machine utilisation
may be converted into suitable import files for analysis at a
subsequent date. This provides a facility for a realistic

analysis of resource utilisation and provides the basis on.

seen companies move storage facilities, revise production
methods, invest in different plant and equipment, recruit
additional operators and make other fundamental changes.
The cost of the confidence of knowing the -outcome of
projects in advance can be as little as £1,000 for the.

- computer software and, for a basic model, four or five days
which to build a financial model. We have successfully of an experienced programmers time. :
utilised simulation as a financial tool and as an aid in —— ,
Jjustifying expenditure on new plant and equipment. - -Whererglmulano"
- Furthermore, it is possible to report selected information I

from a simulation run at user-definable points in simulated
tlme For example a company may be particularly
interested in the level of uapucu t:u.:pxuycd H mVEﬁu'ji'}" At
regular intervals, therefore, the value of inventory at
various stages may be sent to an output file with perhaps
messages reflecting the status.of the simulation. This
information is valuable as a means of supporting.the
dynamic screen representation of the simulation.

The benefits from investing in a detailed examination of
the workings of a manufacturing operation can be
appraised. against the sometimes damaging effects of
installing badly thought-out ideas, and consequently not S
obtaining the full benefits envisaged. A detailed under- :

staiding at the planning stage can prevent:- About the Author
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POLYTECHNIC OF WALES
‘Open Tech Unit .

3 MAJOR OPEN LEARNING PROGRAMMES FOR ENGINEERS AND MANAGERS

‘Computer Aided Manufacturing Systems-V.

An eleven module updating package, examining the practical advantages computer-based
'chnology can provide in the search for improved proflt performance in production,

Production Planning & Control

A nine part programme explaining the organisation. of industrial production, and showmg how
it is pilanned and controlled.

Computer Aided Engineering : _
A comprehenswe rewew of the role of computers in manufactunng industry, focussmg on
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All the programmes are based on BTEC Units

All the programmes can be linked to BPICS Diploma Studies

All deal with the real problems of production management and controi in manufactunng
industries.

For further information contact:
' D. Robbins
Open Learning Unit
Department of Mechanical & Production Engineering
The Polytechnic of Wales
Treforest, Pontypridd
Mid-Glamorgan CF37 1DL
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