

PRODUCTION/OPERATION MANAGEMENT

Plant layout


1)
Layout is the integrating phase of the Productive System.  The basic objective of layout is to develop a system that meets requirements of capacity and quality in the most economical way.  The specification of what to produce, how it is to be produced and what the quantity should be, becomes the basis for developing an integrated system.  The integrated system must provide for machines, work places and storages in the capacities required.   The feasible schedules can be determined for the various parts, products and services.  Transportation, communication system and auxiliary services for production and for personnel must be provided.  Because of the dynamic character of the industrial economy, the design of this integrated production system must retain an appropriate degree of flexibility to provide for further changes in the design of products and services, the volume of activity or product-mix and for advancing production technology.  Both the site and the building should make it possible to expand operations.  There may be physical restrictions due to site (shape, size, orientation) or due to Municipal rules and Government legislation.  



Layout, therefore, is a complex problem; all the various factors entering into it may have opposing requirements/influences with reference to each other and hence tend to interact for providing flexibility, affect the nature of the processes and capacities which interacts with costs (short term and long term).  Material handling can be reduced only by increasing capital expenditure on equipment and possibly reducing flexibility.

2) Capacity of the Production System : In contemplating new lay out for physical facility or re-layout of an existing one, a high level decision on the capacity of the production system is required.  Do we design the layout for the peak or for some average level? Are we minimizing inventory risks?  Are the labour requirements fluctuating? or the layout will have to be provided to accommodate peak load ?  Alternately, capacity can be fixed at average level, providing for carrying inventories to cater to peak demand.



Then there is the question of long term forecast.  Do we build for capacity that matches our present experience or we attempt to build for some forecast level or one, fiver or ten years hence?  When the capacity is built to match the forecast of future needs, it is common to buy equipment for current needs only, and to provide spare in the building and layout for the additional equipment when it is needed.  Thus planning is for future capacity, extra overhead is carried for the building space only.  As the capacity is needed, machines can be integrated into the system without need for a re-layout.

3. Plant Layout: is the organisation of physical facilities including the arrangement of machinery and equipment and the allocation of space for the various activities of the plant and for the personal working in the plant.



Plant Layout is a systematic study of the allocation and arrangement of a plant space in order to ensure efficient operation of the plant by virtue of the inherent factors of layout design such as amount of material handling sequencing of processes, storage spaces, etc.

4)
Objective of plant Layout is to ensure Maximum utilization of factors of production and maximum profitability.  If a finished layout is to fulfil this goal, it should be planned with the following objectives clearly in mind.


Minimize materials handling.


Make economical use of floor space.


Maintain high turnover of work in progress.


Maintain flexibility of arrangement.


Ensure effective utilization of manpower.

5) The Basic Plans for Plant Layout :

Process Layout : (or Functional Layout)


In process layout, the type and operational characteristics of the manufacturing equipment are the determining factors in the arrangement of the factory.  This basic plan can be readily identified, as such plants will have machine departments, cleaning departments, finished goods room and assembly floors.  Even within such departments machines of similar work characteristics are commonly grouped together (lathes, milling machines, drilling machines, presses, and so on).


Production Layout (or Line Layout)


In product layout the work to be performed on the product is the determining factor in the positioning of manufacturing equipment.  The aim is to arrange machines in the order of the operations that are performed on the many components parts, on subassemblies, and on the final assembly of the item being manufactured.  Thus each work station – either machine or work bench – does whatever operation on the product that follows the work done at the preceding work station, then passes the product to the next work station in the line where the next operation is performed.

6.
Plant-Layout Procedure:

1. Accumulate all the basic data-that will be needed.

2. Analyse and co-ordinate these basic data.

3. Determine a general flow pattern for the materials in process.

4. Design the individual work stations or production centre.

5. "Assemble" the individual layouts into the total layout in accordance with the general flow pattern and the building facilities.

6. Co-ordinate this plan for the handling of materials.

7. Complete the plant layout

8. Prepare an appropriation request indicating the funds needed and justifying the expenditure of these funds.

9. Convert the plant layout into floor plans that can be used by the plant engineer in the location and installation of the equipment.
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