Unit 002: Engineering organisational efficiency
and improvement

Managing the Production Process — Part 2




Introduction

* Production Methods
e Batch production

* Economic Batch Quantities as opposed to make to order
* Lead Time

* Lead time reduction

* Synchronisation

* Scheduling

* Load and Capacity




* How do you decide what batch size is optimum?

Please consider




* There is a term to define the size of batches called Economic Batch Quantity(EBQ).
* This is calculated based upon the following 4 assumptions: -
Demand is uncertain — Making to stock

Set up cost — The higher the cost the bigger the batch size
Inventory holding cost — Material cost plus added value
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The cost of the item — More expensive the product reduces batch sizes

The Lean approach believes the EBQ approach has disadvantages.
What do you think these are?




* No account taken for “Takt” time or flow rate.
 Machining large batches creates queues.

* |nventory costs are potentially high

e Capacity is being used incorrectly

* Lead times increase

* Example-

* 5 operations, 30mins per operation, Component cost £100 plus AV £10/op, Set up
time for each operation 1hour, Working pattern 8hrs per day.

a) EBQ=30
b) Make to order require 6
Compare a) and b) for Lead time and Inventory costs
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 EBQ Lead time V. Purchase Order Quantity

* Gantt Chart — a type of bar chart that illustrates a project schedule in this case
comparing the EBQ and Purchase Order (PO) lead times

EBQ =30 Day 1 2 3 q 5 6 7 8 9 10 Sales(£)
Time 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 900
EBQ =30 Set Time M/c time
Op1l 1 15 16
Op2 1 15 16
Op3 1 15 16
Op4a 1 15 16
Op5 1 15 16
Added V 140 160 140 160 140 160 140 160 140 160
Inventory(£) 3000 3140 3300 3440 3600 3740 3900 4040 4200 4340 4500 3600
PO =6 Sales(£)
Order=6 4 900
Op 1+ Op2 2 6 8
Op3 + Op4 2 6 8
Op5 + Desp 2 6 8
Added V 120 120 60
Inventory(£) 600 720 840 900 0




Discussion

* EBQV. PO comparison

a) EBQ produces to batch size not order assumes repeating order.
b) EBQlead time 10days with a residual inventory of £3120

PO produces and despatches in 3days with no residual inventory.

The EBQ approach leads to working on parts for stock potentially at the expense of
a customer order.




Please fill in the Gantt chart based upon the information supplied

EBQ=30 1 2 3 4 5 6 7 8 9 10 Sales(£)
Set UP | Time(ea)|Total time 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 1000
EBQ=30
Op1 2 1
Op2 1 0.5
Op3 2 1
Added V 0
Inventory(£)| 3000
PO=6
Order=6
Op1 2 1
Op2 1 0.5
Op3 2 1
Added V 0
Inventory(£)| 600

Material = £100

AV = £10/each/Operation




 Completed version

EBQ =30 1 2 3 4 5 6 7 8 9 10 Sales(£)
Set UP | Time(ea)|Total time 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 8hrs 780
EBQ =30
Op1l 2 1 32
Op2 1 0.5 16
Op3 2 1 32
Added V 0 60 80 80 80 140 160 60 80 80 80
Inventory(£)| 3000 3060 3140 3220 3300 3440 3600 3660 3740 3820 3900 3120
PO=6 Sales(£)
Order=6 780
Op1 2 1 8
Op 2 1 0.5 4
Op3 2 1 8
Added V 0 60 60 60
Inventory(£)| 600 660 720 780 0




Order Lead Time - Time from customer order received to customer order delivered.
Order Handling Time - Time from customer order received to sales order created.

Manufacturing Lead Time - Time from sales order created to production finished
(ready for delivery).

Production Lead Time - Time from start of physical production of first
submodule/part to production finished (ready for delivery).

Delivery Lead Time - Time from production finished to customer order delivered
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In order to reduce lead times there are a number of approaches. These being: -

Smaller batches

Quicker cycle times

Simplify the operation sequence removing operations where possible
Minimise Queue times

Reduce non added value

These are just some possible options others will become apparent when looking at

specific Lead times.
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Synchronisation — the rate of Production is synchronised to the rate of orders

Takt time, is time between the start of production of one unit and the start of
production of the next unit, which equals the rate of customer demand.

For example, if a customer wants 10 units per week, then, given a 40-hour work
week, the average time between production starts should be 4 hours.(Takt time)

Takt time is not related to the total lead time it takes to actually make the product.

In the previous example, whether it takes 4 minutes or 4 years to produce the
product, the takt time target is 4 hours.

The longer the lead time the greater number of units in the process, if the lead time
is dweeks there needs to be 40 in the process.

A good example of this is the Mini line in Oxford
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Scheduling is the process of arranging, controlling and optimizing work and
workloads in a production process.

Scheduling is used to allocate plant and machinery resources,
Plan human resources, plan production processes and purchase materials.

It is an important tool for Manufacturing, where it can have a major impact on the
productivity of a process.

The purpose of scheduling is to minimize the production time and costs, by telling a
production facility when to make, with which staff, and on which equipment.

Production scheduling aims to maximize the efficiency of the operation and reduce
costs.
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Conclusions

* Production Methods
e Batch production

* Economic Batch Quantities as opposed to make to order
* Lead Time

* Lead time reduction

* Synchronisation

* Scheduling

* Load and Capacity




Process Improvement

 Feedback on work sheet exercise.

 Knowledge Gained? R/A/G




