OPERATION  MANAGEMENT

INTRODUCTION


A production system facilitates the provision of goods and services to the correct specification, in terms of quantity, quality time and cost.  The location of the system may be an office, hospital, factory; in fact anywhere where an “input transformation into output” situation exists.  In this 'systems' approach, the three elements of input, transformation and output (figure 1) will vary: The inputs may be raw materials, components, paper work, customers or patients; the transformation operations may be singular or many and varied; and the outputs may be finished components, completed paper work, 'serviced' customers or 'serviced' patients.

INPUT--------------------TRANSFORMATION  ----------------OUTPUT

Figure No.1

Even in the engineering environment, there are the plant-dominated 'process' industries which manufacture only, the labour – dominated 'flowing assembly' industries which assemble only, and the multi-product 'functional layout' industries which manufacture and assemble : thus the inputs of one system may be the outputs of another system.

Almost all business firms perform two basic functions: Production and marketing.  Providing products and services is the function of production.  Promoting, selling and distributing them is the function of marketing.

A production system must be designed in the context of overall corporate effectiveness, for even the most efficient system is virtually useless if there is no market for its output.  The effectiveness of the organisation is determined by its ability to adapt to the current external environmental factors, of competition, supply and demand, trade unions, banks, government, etc. by adjusting its corporate activities as necessary.

If the general case of a production system for a multiproduct engineering company is taken, as shown in figure No.2, there are raw materials and monetary inputs and product outputs.  The relevant market forces will demand certain products at a particular time. The delivery date and the extent of the variation in the market forces, due to such factors as competition, economic climate and market preferences, must be predicted in both the long and short terms, and the effect on the product demand established.  At the transformation stage there are men and machines with suitable control procedures to ensure that the output is to the required specification or quantity quality, time and cost.  The extent of the output variability that is necessary will influence the scope for flexibility, which must be built into the system.

The overall specification of a production system must commence at the 'policy' stage by determining the company's aim, in market terms, within the corporate strategy.

The Figure No.3 illustrates the process of production organisation 
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Figure No.3
Organization of Production (Emphasis is on functions, not managers)

PRODUCTION


Manufacturing  
Production
Technical
General


Engineering

Management 


             Efficiency
                 Production
              Services                     Services


                                    Processes         Inspection
      Research
      Design

   Development

TYPES OF PRODUCTION

Methods, organisation and operations differ from company to company.  They also differ with the types of production (normally two basic types) even when both the types are used by a single enterprise.  These two types are intermittent system of production that may further be divided into two types, namely ‘JOB’ and 'BATCH' production, while continuous production may also be divided into two types.  'MASS' and 'PROCESS' production.  The usual scale of operation is small in the case of job production, medium in batch production and large in mass production and very large in process production.

Stages in Production:

The following outline plan shows the steps taken before the marketing of a product:

1. Market Research explores the market in an attempt to ascertain the need for a new product.

2. Research & development provides design for a prototype.

3. Basic Design carried out to produce a basic product along with prototype product for testing purpose.

4. Pre-Production : The next step is to produce a number of items as nearly as possible under factory conditions using, where possible, the tools and equipment which will be used on the production line.  These samples are tested and may be supplied to customers for their consideration.  Some manufacturers supply pre-production models to regular or selected customers and invite their comments and criticisms.  Market Research can also assist here.
5. Manufacture: The product is then put into full production after an initial build-up to the final figure.  This build-up allows time for the operatives to learn the new assembly cycles etc. and ensuring that the initial programmes will be met inspite of the High level of rejects which may occur at the start of production.  Even the pre-production stage does not iron out all the 'bugs' and it is hoped that the initial low level will allow for this.

The goods then leave for the warehouse and become the responsibility of the sales organisation.

To brief description of the types of production is given below: -

1.
Job Production:

In this system goods are produced as per customer orders.  There is no assurance of a continued demand.  Therefore, this type of production is of intermittent character. Each job is distinct in nature, hence the machines are general purpose.  The machines have to be set up very frequently for the varieties of jobs.  As the varieties of non-standard jobs are handled manpower, processes, machines, tools, materials etc. cannot be optimized.  An enterprise producing turbo generators sets, heavy machines, in small scale follow the job order method of production. This requires highly skilled manpower.

2.
Batch Production:

It involves the manufacture of a group, batch, or lot of production on the basis of customer's order or expected demand for products.  When the production of a batch is completed, the machines and the equipments become available to the other batch of similar type of production.  The best example of this type of production is pharmaceutical company where different medicines are manufactured separately in batches.  The set-ups on the machines are required to be changed frequently whenever batches are produced. The planning of machine capacities, manpower, materials, processes etc. can be done adequately. There are chances of some machines, some manpower remaining idle intermittently. The size of batch to be produced is decided on the basis of cost minimization. Total cost of set up and inventory holding decide the size of batch to be produced.

3.
Mass Production :

This type is adopted when one or two types of standard products are to be manufactured on large scale. In this case the demand for the product is continuous and never met with. As the demand pattern is known well in advance all the resources can be planned very well in advance. The production lines are well balanced. The layout followed is of product type. Most of the work is carried out by automatic machines of high output rate. Most of the manpower can be of semi skilled or unskilled nature. Very small number of high skilled workmen are required. The maintenance must be carried out promptly, otherwise there will be heavy loss of production in case of failure of even a single machine in the production line. There is lot of scope for introduction of productivity techniques like value analysis, method study, work measurement etc. to increase the productivity. The set ups on the machines are long enough and the use of gauges, fixtures, jigs etc. is economical. The quality of the product is better than in the case of other two types. The space utilization is best; this type is most generally used in case of petrochemical products, batteries, and electronic components. Etc.

4.
Process Production:

This system is an extended form of mass production in which manufacturing is carried on continuously through a uniform sequence of operations. Process production calls for the setting up of highly sophisticated, automatic machines as far as possible. Large industries like petroleum refining, heavy chemical industries etc. use this system of production. Under this system, usually one principal raw material is transformed into several products at different stages of the operations, e.g. crude petroleum is processed into kerosene and other like products.
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