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"fig. 7.14. Distribution matrix with capacity, demand and COil values. 

In order to find optimum solution oonsider the distnl>ution matrix of Fig. 7.14 where capacities and 
demands have been shown alongwith the various cost values. The costs have been cakulated by muming 
that 

c = Rs. S, r = Rs. 25, t = Rs. 30 and b = Rs. 2 
This distribution matrix can be solved by using the North-West comer method as descnl>cd in 

Chapter 11. The solution matrix thus obtained will show the number of units whicb should be a.uigned 
to regular production, and to over-time production in three different periods in order to minimize the 
total oost 

~t PR~PLANNINO 

Ddinitioa and Concept 

'P~ocess planning means the preparation of work detail plan. 

Since a pr<>CCM is required to manufacture a product, it is necessary to plan the process. 
I 

Process planning is determining the mmt eoonomical method of performing an operation or 
actMty. 

Process planning comes after it has been decided u what is to be made. 

Process planning develops the broad plan of manufacture for the component or product. 

Process planning takes as its input the drawinp or other specifications which show what is to be 
made and forecasts or orders which indicate the product quantity to be manufactured. 

lnformadoll Required 10 do f\00C11 Pllootog 

Quantity of work to be done along with product specifications. 
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PRODUCTION PLANNING AND CONTROL 

Quality of work to be completed. 

Availability of equipments, tools and personnel (giving dates, etc.). 

Sequence in which operations will be performed on the raw material. 

Names of equipments on which the operations will be performed. 

Standard time for each operation. 

When the operations will be performed. 

~ Planning Prooedure 

The different steps involved are : 

t. Selection of proces., : 

1-U. 

A process is necessary in order to shape, form, condition and join materials and components with 

the help of machines and labour in order to convert raw material into a finished product. 

O~e should select the most economical process (A breakeven chan similar to one disctwed in 

Chapter 27lnay be useful for the purpose) and sequence that satisfies the product specifications. 

The selection of process depends upon : 

(a) Current production commitments. If enough work has already been allocated to more efficient 

equipments, the current work may have to be passed on to less efficient machines to complete the same 

in time. 
(b) Deli.very date. An early delivery date may : 

(i) Force the use of less efficient machines, 

(iz) Rule out the use of special tools and jigs as they will take time for design and fabrication. 

, ( c) Quantity to be produced: • 

- Small quantity will not probably justify the high cost of prepara~on and e~cient set-ups. Thus, 
quite possible they may have to be made on less efficient machines and vice-versa. 

( d) Quality standards : 
Quality standards may limit the choice of making the product on a particular machine, etc. 

2 Selection of Material 

Material should be of right quality and chemical composition as per the product specifications. 

Shape and size of material should restrict the scrap (le., material removed for getting the product 

shape). 

3. Selection of Jigs, F'IItures and Other Spedal Attachments. These supporting devices are 

necessary: 

to give higher production rate ; 

to reduce cost of production per piece. 

4. Selection of Cutting Tools and Inspection Gauges. They, respectively, are necessary to : 

Reduce production time. 

Inspect accurately and at a faster rate. 
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s Make the process layout indicating every operation and the sequence in Which each . 

-to be ~rried out. 
operauon is 

6. Find m-uplime and standard time for each ope_ration. 

7. Manifest process planning by documents such ~c,,era~~ anli Route sh~ets, Which sum ma . 

operations required, the preferred sequence of operauons, auxiliary tools requireci, CStimateci ope~·tbe 

times etc. _(Refer Fig. 7.27). ion 

7.10. ECONOMIC BATCH QUANTITY 

- If the number of components to be produced is very large, they cannot be manufactured in one 

batch.~ 

- Under such conditions it is required to find out-:-how many_pieces (~r ~mponents) s)Jould be 

produced in one batch so that it is most eronoD1JcaJ ; and thJS batch siz.e is known as &Qflornk 

Batch Quantity. 

- There are two types of cmll (Fig. 1.15) 

(a) Which increase with the batch size, such as: 

(i) Working capital investment ·in materials and Jabour, 

(il) Cost of handling and storing materials, 

(iu) Insurance and tax charges, and 

(iv) Interest on capital investment, etc. 

(b) Which decrease with the batch size, sr,ch as : 

(1) Cost (per unit) of setting up machines, 

(il) Costofpreparingpaperworkthatentersandconuolstheproductionoftheorder,e.g.,cost 

of preparing pr~ sheets, issuing shop order, etc. 

The above-mentioned costs, i.e., (a) and (b) are plotted and the total cost curve is determined by 

adding (a) and (b) cost curves graplrically (refer Fig. 7.15). 

- Mathematically, EBQ can be determined as follows : 

~ume: I 
Q is eroromic batch quantify. 

R is annual requirements. 

S is preparation and set-up cost, each time a new batch is f 
staned. t 

C !.~:.':;. cos, per piece (maierial, direct labour 111d ~ 

and/ is inventory carrying charge rate per year (it is usually } 

between 0.1 and 0.25). ~ 

Therefore, 

Average inventory • fl_ 
2 

Co,t/AJ 

£8Q 

/Jllldslu-

Value of average inventory 

Q 
As, 7.15. Economic Ba1cb Quantjty (EB(}). 

--xc 
2 
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7-41 INDUSTRIAL ENGlNEERING AND MANAGEMENT 

(c) Follow Up or &pediting. The manufacturing activity of a factory is said to be in control when 
the actual performance is as per the planned performance. Follow up or expediting regulates the progress 
of materials and the components through the production process. FoIJow up serves as a catalytic agent 

to fuse the various separate and unrelated production activities into the unified whole that means 

progress.' Follow up is concerned with the reporting of production date and the investigating of any 

devi~tion from the predetermined production (or time) schedules. Follow up ensures that tbe promise 
(i.e. of delivery dates) is backed up by performance. 

- The work within the organisation can be expedited by the following two principles : 

(i) The exception principle, and 

(ii) The fathering principle. 

In exception principle, the scheduling group (on the basis of progres., reports), explores tbe jobs 
behind the schedule. The expediting group takes up such jobs, procures necessary materials, tools, etc., 
i.e., ( expediting group) solves all problems related to these jobs and intimates the scheduling group to 
reschedule them. 

According to fathering principle each expeditor is made responsible for a job or a group of jobs for 
which he arranges the tools, materials, equipment, etc. Such a system works very well for controlling large 

projects. 

7.2L FLOW CON1ROL OF MATERIAL, COMPONENT PARTS AND SUB~LIES TO 

. MATCH TIIOSE OF FINISHED (FINAL) PRODUCT 

Toe function of Flow (Production) Control is to match up the rates of flow of parts, subassemblies 
and final assemblies. Each part should be ready before the time of subassembling and each subassembly 
should be made available at the time and place of assembly in order to make the final product. Flow 
control achieves this by keeping the parts and subassemblies flowing to the assembly line. 

Aow cont!ol can be perfected through the following : 

(a) Operation Time. It amounts the time required to ma.nufacture each pan, to make one 
subassembly and to execute one assembly. This fnforrnation can be had from the operation sheet 

(b) Line Balancing. The assembly line should be balanced, (refer Chapter 4). Each work station 
should have the same operating time and the various operations should be sequenced properly. There 
should be perfect balance between the output rates of the parts and the subassemblies. However, it is not 
always possible that the parts reach in a steady stream immediately before subassembly. This may be 
because of the limitations as regards materials, men and equipments or it may be economical to 
manufacture and supply parts in batches. The flow control section has to cope with such situations and 

thus carry big inventories and arrange facilities for storage. 

(c) Routing and Scheduling. A combination route and schedule chart showing the fabrication of 
parts subassemblies and final assembly (See Fig. 7.32) in proper sequence, upon a time scale proves to be 
very advantageous, especially, when there is s_mooth flow of work. The chart shows that the fabrication 
of parts V and W starts on the 4th day and the work on parts U, X, Y, and Z is taken up on the fifth day. 
All the components should be ready to make subassembly aJ the beginning of the 8th day and 
subassemblies should be made available for the assembly of final product on the 12th day. The assembly 
is over at the end of 13th day and the final product can be shipped on the 14th day. 

Knowing the delivery date and the time required to fabricate each part, subassembly and assembly, 
the chart can be worked out from right to left. Thus obtained date for starting the fabrication of parts and 
then modified in the light of existing shop loading conditions (known from Produc-Trol board or Sched­
U-Graph, (section 7.14) is used to arrive at the actual date to start the manufacture of each part. 
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