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Unit summary
Production control is the management of the production processes to ensure that the company produces goods of the quality that the market wants, in the right quantity, and ready for delivery at the right time - and that it continues to improve the efficiency with which it does so. The six texts of this unit present the key actions to take to achieve these goals:

13.1
Prepare production and shipping plans 
There are three key plans that the production department must prepare in order to have effective production control:

a. An annual production plan, based on the sales plan.

b. A daily or monthly production plan. 

c. A shipping plan.

The daily or monthly plan is essential to ensure that production follows the annual plan. The shipping plan ensures that products are delivered from the production site to the delivery site on time

13.2
Ensure that production keeps to plan – Part One 
When the monthly production plan has been agreed, there are several important actions to take to ensure that production keeps to this plan. Four are dealt with in this text and three in Text 13.3:

a. Organise your production line in the best possible way.
b. Set and keep to standard times.
c. Know your production capacity.

d. Manage each process

13.3
Ensure that production keeps to plan – Part Two 

The further three actions that you can take, in addition to those in Text 13.2, to ensure that your production keeps to the production plan are:

a. Prevent delays in production.

b. Manage operating ratios.

c. Plan a smooth supply of components and materials.

13.4
Deal with fluctuations in production 
Changes in market demand may result in fluctuations in the required level of production. To anticipate or respond to such changes you may have to:

a. Reorganise the production system.

b. Allow for fluctuations in production when negotiating contracts with suppliers.

c. Adjust the internal stock of components and materials.

d. Develop multi-skilled employees who can be re-allocated to different jobs.
13.5
Plan and maintain inventories 
To have a smooth production flow that meets shipping targets, but without high storage costs, you need to plan three inventories: 

a. Product inventory.

b. Components and raw materials inventory.
c. WIP (work-in-process) inventory.
13.6
Inspect finished products, deal with abnormalities and seek continuous improvement 

There are three further important actions to take to improve production control:

a. Inspect finished products with reference to the product standard.

b. Define what constitutes an abnormality in a product, and standardise the countermeasures to be taken.

c. Use Kaizen activities to continuously improve production control.

Learning tools

The RADAR questions

As you read each text you will discuss how it could be applied in your company. The RADAR questions will help you to focus this discussion: 

R- Are these ideas relevant to my company?

A- How would I apply each of them in my company?

D- What difficulties might I meet and how would I overcome them?

A- Are there any additional actions that I might take that are not mentioned in the text?

R- What resources would be needed, what would these cost, and how could they be acquired?

There will of course be some discussion point where not all of these questions will be applicable.

The 6-Point Structure

After you have discussed the ideas in the text, you write an action plan in which you present practical proposals for implementing the conclusions you have reached in your discussion. The 6-Point structure will help you to write your action plan:

1. Problems: Problems you have in your company in the area you have just discussed.

2. Proposals: Your proposals for improvement.

a. Be specific and concretes.

b. Include an implementation plan, with a time schedule and minimum and optimal implementation Targets.

c. Refer to any forms, charts, tables etc. that you would use, and include samples in an appendix.
3. Obstacles: Obstacles to implementation in employee attitudes, company organization and culture etc., and how these could be overcome.

4. Resources:
a. The resources required: funds, equipment, materials, man-hours, expertise etc.

b. The resources available within the company.

c. Any resources that would have to be found outside the company.

d. Alternative that could be used to cover any shortfall in resources

5. Assessment: Ways of assessing the results of implementing these proposals.

6. Benefits: The benefits your proposals would bring.
17. 1 Prepare production and shipping plans 
Introduction

1. There are three key plans that that the production department must prepare in order to have effective production control:

a. An annual production plan, based on the sales plan.

b. A daily or monthly production plan. 

c. A shipping plan.

The daily or monthly plan is essential to ensure that production follows the annual plan. The shipping plan ensures that products are delivered from the production site to the delivery site on time

 Annual production plan 

2. Your annual production plan will cover your company’s accounting period, which will usually be six to twelve months. This plan will determine:

a. The type and quantity of products that will be produced during this period.

b. The production conditions: location, which internal production departments and external suppliers will participate, materials and personnel.

It may also include other detailed plans that support this basic plan.
3. The plan will be largely determined by your sales plan. Before preparing it, look carefully at your sales plan and then look at the status of your production processes:

a. Examine the amount of goods in the inventory, and the rate at which goods are being moved into and out of the inventory.

b. Check if the current production capacity can produce the quantity required by the sales plan. 

c. If production capacity is insufficient, investigate what countermeasures can be taken.

d. Investigate the time and expense needed to implement these countermeasures.

e. Finally, prepare your production plan based on the results of all these investigations.

4. The annual production plan may have to be radically changed if there are changes in either the market or in production conditions. When this happens, review the plan with and make whatever changes are needed, whether to the sales plans, or to the planned production quantity and methods, or to both. Dealing with changes in the market will involve three actions:

a. Investigate the changed market needs. 

b. Decide on the company's sales strategy based on these needs.

c. Decide on the estimated sales quantity.

5. A good annual production plan will help to ensure that your company:
a. Produces the goods that the market wants.

b. Delivers the right quantity of each type or model on time.

c. Continues to improve the efficiency of its production processes.

Figure 13.1a Example of production plan.
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Daily and monthly production plans 
6. To ensure that production follows the annual production plan, it is important to also prepare daily or monthly plans, based on the annual plan. These should specify: 

a. How much is to be produced daily or monthly.

b. Efficient methods for producing this quantity.

c. How much this will cost.

d. The target level of quality.

7. You should have a production administrator who will assess the situation in your section, and prepare a plan that will ensure the required production quantity. This requires regular meetings with related departments or section to discuss any problems they may have. Take these into account in preparing the plans. 

8. In general, in the machine industry, which includes assembly operations, the monthly and daily plans are based on a daily schedule. This schedule specifies the number of days required for each step, from receipt of the order through to the final product.

9. Figure 13.1b shows a typical daily schedule in the machine industry. Based on this schedule, each section in charge of a given step generates its own daily and monthly production plans. The "preparation number" shown on the horizontal axis gives the number of days needed to meet the shipment deadline, counted backwards. This includes both a) the number of days required for each step and b) the number of days required to prepare for each step. 

Figure 13.1b a typical daily schedule in the machine industry
[image: image2.emf]
10. Changes sometimes have to be made to the daily plan, for example when:

a. A product has to be produced out of the scheduled order. 

b. Unscheduled work has to be done.

c. Design changes have to be made.

d. There are cancellations. 

Planning should allow for such events – it must take the realities of the job site into account.

Shipping plan 
11. The purpose of a shipping plan to make sure that products are delivered from the production factory to the delivery site on time. This is essential to keep customers satisfied. The shipping plan requires detailed decisions on:

a. Which products should be shipped?
b. When they should be shipped.

c. How they should be shipped.

12. Establish rules for administrative work procedures for the delivery of products, and keep records. Do not rely only on a computerized production control system, but check the actual goods regularly to confirm that the shipping plan is on schedule.

Figure 13.1c Flow of shipping procedures. (Production Control System according to actual MRP (Material Requirement Planning) methods 

[image: image3.emf]
13. There may sometimes be deviations from the shipping plan because:

a. Defective goods emerge during the production process. 

b. The manufacturing equipment breaks down.

c. Errors are made in adjusting the inventory.

14. When such a deviation occurs, take the following steps:

a. Carry out a detailed check on the daily product shipping status. 

b. Identify the causes of the deviation.

c. Investigate measures for preventing the recurrence of the deviation.

d. Check the effectiveness of these measures.

e. Explain the situation to related parties and request their cooperation. 

15. Remember that if the plan is not based on the actual situation at the production site, it may well fail. Management should be careful not to set unreal goals that are not based on experience.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

The annual production plan

a. Do you have an annual production plan? If you do:
i. What aspects of production does it include?

ii. What benefits does it bring?

iii. What weaknesses does it have?

iv. What changes would improve it?

If you do not:

i. How do you produce the right quantities of each product on time?

ii. What benefits do you think a plan might bring?

iii. What aspects of production would you include in it?

b. Parag. 2 says what the annual production plan should determine. Discuss which of these you would include in a plan for your company. Are there any other items that you would also include? What exactly would you include under each of these items?

c. Do you have a sales plan? Do you base your production plan on it? If not, would it be a good idea to do so? 

d. Parag. 3 suggests five actions to take to decide on the quantities to be produced to meet the sales plan. Apply the RADAR questions to these.

e. What changes in market or production conditions could happen in your company? 

f. Parag. 4 suggests three actions to take to deal with changes in the market. Apply the RADAR questions to these.
g. Parag 5 suggests three benefits of having an annual production plan. Would you expect these benefits to also apply in your company? What other benefits could a good plan bring to you?
h. Look at Figure 13.1a, an example of a production plan. Could you adapt this plan to suit your situation? 
 Monthly or daily production plan
i. Parag. 6. suggests four things that daily and monthly production plans should specify. Which of these do you already specify in your plans, or which would you specify in future plans? Is there anything else that you would specify? Discuss some of the details that you would include in your specifications.

j. Parag. 7 suggests the need to talk to related sections before drawing up the production plan. Which other sections or people would you need to talk to? What problems might you have to discuss with them?

k. Parag. 8: If it is relevant to your work situation, calculate what number of days your schedule requires for each step in your some of your production processes?

l. Parag. 9: If it is relevant to your work situation draw up a daily schedule similar to the one in Figure 13.1b. Alternatively, draw up a daily schedule to your own design.

m. Parag 10. suggests four reasons why the daily plan might have to be changed. How many of these could apply to your company? Are there any others that you would add?

Shipping plan
n. Do you already have a shipping plan? What improvements could you make to it?

o. Parag.11 suggests three main points to decide on when preparing a shipping plan. Is it easy for you to make these decisions? What information do you need, and where can you get it? Are there any problems or uncertainties in making these decisions? How can you deal with these?

p. Parag. 12: Do you already have rules for administrative work procedures for the delivery of products? Could these be improved? If you do not have any, what rules would you develop?

q. How do you check that your shipping is on schedule? How could you improve on this?

r. Figure 13.1c shows a chart of  the flow of shipping procedures. Could this system be usefully applied in your company?
s. Parag 13: Which of these three causes of deviation from the shipping plans have you experienced? Which others have you experienced? How do you deal with them?

t. Parag. 14: Apply the RADAR questions to these suggestions.
u. Parag. 15: Which factors in the actual situation at your production site would you have to take into account? What past experience would help you to set realistic goals?

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for your company. Alternatively you may choose to prepare one action plan when you have discussed several texts. You might like to follow the 6-Point Structure:

13.2 Ensure that production keeps to plan – Part One 

Introduction

1. When the monthly production plan has been agreed, there are several important actions to take to ensure that production keeps to this plan. Four are dealt with in this text and four in Text 13.3:

a. Organise your production line in the best possible way.
b. Set and keep to standard times.
c. Know your production capacity.

d. Manage each process

Organise your production line in the best possible way 

2. Organise the production line in the best possible way to carry out the monthly plan economically and efficiently. Take the following steps:
a. Decide on the daily production quantity on the basis of the monthly plan.

b. Decide on a suitable line speed to provide this production quantity.

c. Decide on the best way to organise operations for the line speed.

d. Allocate the work force according to this organization of operations.

e. Arrange for the supply of components and materials.

f. Give production instructions to the sections that produce related components, based on the line speed.
3. Hold regular meetings with sections related to the monthly production plan in order to consider the plan, to investigate the problems in each section, and to decide on a strategy for handling these problems. 

4. If the current production system is not capable of meeting the monthly production plan, it is better to review the equipment and the standards rather than to simply increase the workforce.

Figure 13.2a Example of line balance analysis
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Set and keep to standard times 

5. Standard time is the time required to perform a standardized operation. You need to manage production according to the standard times in order to keep production stable and to stay within the target production costs. 

6. To set and keep to standard times:
a. Check how long it takes to carry out the operation as specified in the operation standard, and then set this as the standard time.

b. Remember that the time required to complete a given operation may vary not only from one individual to another, but even when the same individual performs the same operation repeatedly. 

c. Take into account the physical strength required.

d. Take into account the environment – is it noisy, is the floor slippery etc.

e. Set hours separately for skilled employees and for general employees.
f. Educate and train employees so that they can perform standard operations within the standard times.

g. When operation conditions change because of changes in design or equipment, respond immediately: revise the operation standard and the standard time, and check the results.

Figure 13.2b Operation standard sheet
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Know your production capacity

7. It is essential to know the precise production capacity for each process. This is the quantity that each process is capable of producing within a certain period. There are a number of points to consider here: 

a. A process may not actually produce to its full capacity because:

i. Of defects in the production process.

ii. Of failure of machinery or equipment:

iii. A related process is producing at a lower capacity. 
b. Where a lower capacity process is slowing down production, synchronise capacity among the related processes: increase the capacity of the processes with lower capacity by improving equipment or by increasing the number of operators.
c. When starting production of a new product, establish, in hard numbers, the production capacity of each process, and adjust the capacities of the different processes to create a balance in overall production. Examine the flow of components and WIP, and get a good sense of how many products can actually be produced in a given period.
d. Production capacity can always be improved by regularly checking how many products are actually produced.

Figure 13.2c Process capacity chart
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Manage each process 
8. To manage each process properly you need to:

a. Prepare a draft process schedule (by process and by date).

b. Work with related sections to create an implementation plan based on this draft.

c. Check progress several times a day with reference to the implementation plan.

d. If there is a delay in a production process, immediately gather all the relevant information, check the situation, and decide on countermeasures. It is important to minimise any loss of production. (See also Text 13.3.)

9. When a problem occurs in managing a process, the usual practice is to set up a system to immediately collect information and relay it to a central point. Some companies prepare indication lights so that employees can quickly recognize which process has a problem. People can then go quickly to the site, investigate what has happened, and take appropriate measures.

10. It is important to prepare standards that specify how to handle any abnormalities that may appear. (See Unit 8 for detailed guidelines on preparing standards.)
Figure 13.2d Flow of basic functions for a process management subsystem

[image: image7.emf]
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.
Organise your production line in the best possible way
a. Parag. 2. suggests six steps to take to organize the production line. Apply the RADAR questions to these suggestions.

b. Parag. 3: How many different sections, or individuals, are involved in the monthly production plan? Is it easy to hold meetings with them? What are some typical problems and questions that you might have to discuss with them?

c. Parag. 4: If your production system is not capable of meeting the monthly production plan, what steps would you take? Is it possible for you to review equipment and standards, rather than take on new staff?

Set and keep to standard times
d. Parag. 5: How would you expect standard times to help to keep production stable and within target production costs?

e. Parag. 6 gives several actions to take to set and keep standard times. Apply the RADAR questions to these.

Know your production capacity

f. Parag. 7: Have you had any experiences which would confirm that it is essential to know the precise production capacity of each process?
g. Parag. 7: Do you already know the precise production capacity for each process that you are responsible for? And the amount that is actually produced? 

h. Parag. 7a suggests three reasons why full production capacity may not be achieved? Do these also apply in your company? Are there any other reasons that you experience? How do you deal with all of these?

i. Parag. 7b: What do you do in your company when a lower capacity process slows down production? Apply the RADAR questions to these suggestions.

j. Parag. 7c: How would you establish the production capacity of each process, when starting production of a new product? How would you gain a good understanding of how many products can actually be produced?

Manage each process

k. Parag. 8: gives four primary actions in managing each process. Take one of your typical processes and apply the RADAR questions to these actions in relation to this process. 

l. Parag. 9 gives an example of a system for dealing with any problems that may arise in process management. Would this system work in your company? If not what alternative system might you use?

ACTION PLAN

Prepare an action plan to ensure that production in your company keeps to plan, using the ideas you have found useful in the text, and in your discussion, and following the 6-Point Structure. Alternatively you may choose to prepare one action plan when you have discussed the text 13.3 which is on the same subject. 

13.3 Ensure that production keeps to plan – Part Two
Introduction

1. The further three actions that you can take, in addition to those in Text 13.2, to ensure that your production keeps to the production plan are:

a. Prevent delays in production.

b. Manage operating ratios.

c. Plan a smooth supply of components and materials.

Prevent delays in production 
2. To keep to the production schedule, it is essential to devise a system for monitoring it – a system that will allow you to see if production is on schedule. Figure 13.3a shows one method of monitoring the production schedule.
Figure 13.3a Progress management Report
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3. When your monitoring system indicates a delay, find out the causes and deal with them:

a. The reasons for failing to keep to the schedule are normally found in the "4M" - material, machinery, man, and methods of work. Examine these four areas to find the causes, and take temporary measures to deal with them.

b. Decide on countermeasures to deal with these causes, and implement these with the cooperation of other related sections.

c. Evaluate the results of these measures, and, if necessary, review the standards.

d. The standards that you establish for the countermeasures should be appropriate for the specific situation: measures may differ depending on the degree of delay. 

e. Take measures to prevent delays recurring and check the effect of these measures.

Remember that if production delays are not dealt with they will recur.

Figure 13.3b Progress management according to the weekly schedule. 
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 Manage operating ratios 
4. A critical factor in keeping to the production plan is the level of productivity of both employees and equipment. One measure of this is the number of hours that operations are actually performed during the hours that they could be performed. This is the operating ratio. It can be put in percentage terms: Operating hours/Actual working hours x 100%. 
5. To improve productivity, decide on effective operating ratios and establish standards for these  using numbers as indices: 
a. Decide which non-operational tasks can be counted as actual work. Examples are:

i. Going to pick up jigs or tools.

ii. Refitting equipment and fixtures.

iii. Fixing or adjusting equipment.
b. Identify lost time for which workers are not responsible. Examples are:

i. The production line is stopped.
ii. Waiting for inspection.
iii. Waiting for materials.
d. Reduce indirect work – work not directly related to the production process.

e. Establish a realistic standard time for each operation. (See Text 13.2.5/6)

Figure 13.3c shows one example of an operational analysis in a machine factory

[image: image10.emf]
The scientific study of manufacturing operations is called industrial engineering (I.E.). This is very effective in making operations more effective.

Plan a smooth supply of components and materials 
6. Delay-free production depends on having a smooth supply of the various components and materials needed for daily production. Prepare a plan that will ensure this. Base your plan on the daily production plan and distribute it in advance to related sections.

7. Be aware of the following potential problems: 

a. Defective goods may be produced during the component and material production process.

b. Breakdowns may occur in machinery or equipment in this process.

c. Transport problems may hold up the supply of components and materials.

8. To be prepared for these problems, standardize and implement a daily control system of the production process for each component and material. If a problem does occur, collect related information, and decide on recurrence prevention measures.

9. In many cases, companies hold a meeting when they are preparing the monthly plan in order to identify problems that might arise in supplying each component and material. They then make adjustments, determine a daily production plan based on the information they have gathered, and decide on the quantity of components and materials that should be supplied. If a defect is found in the components and materials that have been supplied, it is not unusual to stop production until the cause has been found and preventive measures have been taken.

(See also Text 13.4.5 on adjusting the internal stock of components and materials in response to fluctuations in supply and demand, and Text 13.5.4 on maintaining a standard inventory of components and raw materials for each process.)

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.
Prevent delays in production

a. Parag. 2: Do you have a system that allows you to see if your production is always on schedule? Would it help if you had such a system? Look at the example in Figure 13.3a. Would this work with any of your production processes? What alternative system could you use?

b. What are some typical production delays that you experience? What causes them, and what measures can you take to prevent them recurring?

c. Parag. 3. Apply the RADAR questions to these suggestions for identifying and dealing with the causes of production delays.

 Manage operating ratios
d. Parag. 4: What would you guess the operating ratio is in some of your production processes? How do you think it could be improved?

e. Parag. 5: Discuss the following points in relation to your own company:

i. Which non-operation tasks would you count as actual work?
ii. Give examples of lost time for which workers are not responsible.
iii. How would you reduce indirect work?
iv. What factors would you take into account in establishing a realistic time for an operation?
v. Try to calculate approximate standard operation times for one or two of your operations, if you have not already done so in 17.2.5/6.

Plan a smooth supply of components and materials

f. Parag. 6: What kind of problems do you have in the supply of components and materials? How do you deal with them?

g. Parag.  7 suggests three potential problems in ensuring a smooth flow of components and materials for production requirements? Do you have the same problems? Other problems? How do you deal with them?

h. Parag. 8 suggests a daily control system for each component and material. What kind of system could you create?

i. Parag. 9 gives the approach that some companies take. Might this approach also work in your company? If so, how would you put it into practice? 

j. Consider an overall approach that your company could take to ensure a smooth supply of components and materials. Use the RADAR questions.

ACTION PLAN

Prepare an action plan to ensure that production in your company keeps to plan, using the ideas you have found useful either in this text and or in both this text and text 13.2 Follow the 6-Point Structure.

13.4 Deal with fluctuations in production 
1. Changes in market demand may result in fluctuations in the required level of production. To anticipate or respond to such changes you may have to:

a. Reorganise the production system.

b. Allow for fluctuations in production when negotiating contracts with suppliers.

c. Adjust the internal stock of components and materials.

d. Develop multi-skilled employees who can be re-allocated to different jobs.

Reorganise the production system 

2. There are a number of ways that you can reorganise the production system:
a. Change the number of employees.

b. Allocate employees to different jobs.

c. Change from a two-shift system to a single-shift system, or vice versa. 

d. Reduce the production quantity by stopping production of a certain process. 
e. Reduce the working hours.

f. Adjust the speed of machinery and equipment.

g. Borrow employees from other production sites.

h. Adjust the conveyor speed to fit the quantity to be produced, and reallocate employees according to the conveyor speed.

3. Keep the following points in mind:

a. If you continue production at the same level after a drop in market demand you will not only increase the quantity of inventory and WIP that you are holding, but you will also incur the additional costs of producing these extra goods.

b. Be flexible when making changes to processes: relate changes to the size of production fluctuations. 

c. Be careful when making changes: large fluctuations in production are a major cause of defects.

d. Your monthly production plan should allow for adjustments based on sales and market demand, and also on the capacity of your suppliers to respond to such changes.

Figure 13.4a Capacity sheet by component shows one example of understanding capacity by component, which is the basis for making changes to processes. 
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Allow for fluctuations when negotiating contracts with external suppliers. 

4. When you are drawing up a contract with an external supplier it is essential to agree about what will be done if there are fluctuations in production as a result of changes in market demand. Such changes will obviously mean changes in supply requirements. Note the following:
a. When agreeing a contract, make a clear allowance in the contract for both increases and decreases in the quantity to be supplied.

b. If you have already made a contract with an external supplier without allowing for production fluctuations, then conditions must be agreed whenever such fluctuations occur.

c. When an excessive increase in the required supply quantity causes difficulties, consider the temporary use of a new external supplier.

d. When negotiating a reduction in the quantity supplied, it is often necessary to consider sharing financial responsibility and liability.
e. In general it is important to clearly reserve the right in the contract to make adjustments to the supply amount within a certain limited range of fluctuation, and to make a separate contract to handle changes beyond this limit.
f. Since the ability to absorb fluctuations in production differs widely among external suppliers, both parties should fully discuss in advance the measures to be taken.
g. Unreasonable demands can damage the relationship with external suppliers.
h. Take the capacity of your suppliers to respond to fluctuations in sales and market demand into account in your monthly production plans.
	Items to clarify in the contract
	Official amount as per the contract
	Changes in the supply amount
	Deadline for notification

	Range of fluctuation
	100
	+/- 10%
	One month prior to a change

	
	
	+/- 10% or more
	Consult three months prior to a change


Adjust the internal stock of components and materials in response to fluctuations in production 

5. It is important to be able to adjust the internal stock (inventory) of components and materials in response to fluctuations in production:
a. Constantly monitor and manage the maximum and minimum stock levels for the components and materials needed for a particular product.
b. Prepare measures to ensure that there are always enough components and materials available if production has to be increased.

c. If production has to be reduced, it may be necessary to 

i. Stop the machinery and equipment in order to stop producing the components and materials, or 
ii. Change operation methods so as to be able to reduce the number of operators.

d. If these measures can be taken smoothly this indicates flexibility in production capacity. This is one of the standards for measuring the extent to which production fluctuations can be absorbed.

e. It is important to minimize the gap between maximum production capacity and actual production capacity. 

(See also Text 13.3.6 on planning a smooth supply of components and materials, and Text 13.5.4 on maintaining a standard inventory of components and raw materials for each process.)

Figure 13.4b The role of related sections in making changes in the production plan
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Develop multi-skilled workers 
6. It is quite common to reallocate workers to different jobs when there are fluctuations in production. Training employees in multiple skills is one of the best methods for responding flexibly to fluctuations in production. There are several steps that you can take:
a. Educate and train employees systematically so that they will be able to perform a wider range of tasks, and can be reallocated to different jobs.

b. Introduce multi-skill training for employees, and establish an in-house qualification scheme.
7. In many companies, supervisors at the production site create a plan to educate and train each employee in multiple skills. Supervisors maintain records showing each employee's skill in each task in a process, and base the re-allocation of employees on these records. Where special licenses may be required, supervisors recommend employees who they feel should obtain the license. They know who has which licenses and take this into consideration when allocating employees.

Figure 13.4a A Training plan for multi-skilled employees.
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DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. Does your company experience changes in market demand? Does this affect your production process? If so how do you respond?

b. Parag. 2. Apply the RADAR questions to these suggestions. Consider also what other problems might arise from introducing your changes and what countermeasures you could take.

c. Parag. 3 mentions four points to keep in mind. Consider each of these in relation to your production situation.

d. Parag. 4: Do the quantities that you need from suppliers change when there are fluctuations in your production? What problems does this bring? What do you do about them?

e. Parag. 4: Discuss the relevance for you company of each of these comments and suggestions. 

f. Parag. 5: Do you have problems with raising or lowering your internal stock of components and materials when there are fluctuations in production? How do you deal with these?

g. Parag. 5. Apply the RADAR questions to these suggestions.

h. Look at Figure 13.4b showing the role of related sections. If you feel it would be useful to do so, prepare your own table.

i. Parag. 6: Would reallocating workers to different jobs be a meaningful way for you to deal with fluctuations in production? If so, apply the RADAR questions to the steps suggested.

j. Parag. 7: Discuss how much of this plan could be applied in your company.

ACTION PLAN

Prepare an action plan for responding to production fluctuations in your company, based on the ideas in the text, and your discussions. You might like to follow the 6-Point Structure.
13.5 Plan and maintain inventories 
Introduction

1. To have a smooth production flow that meets shipping targets, but without high storage costs, you need to plan three inventories:
a. Product inventory.

b. Components and raw materials inventory.
c. WIP (work-in-process) inventory.
To manage and maintain the levels of these inventories you should set up storage systems that:

a. Allow people to see the inventory levels at a glance – inventory management at a glance.
b. Provide a first-in first-out system for delivering and collecting items. (FIFO).
(See Text 5.3 and 5.4 in Unit 5 for more general guidelines on storage and maintaining inventories.)

Product inventory 
2. When market demand falls, companies that use the market production system may find themselves with excessive product inventories (the difference between the quantity produced and the quantity sold). This can become a serious business problem, resulting in:

a. Additional storage costs.

b. Products deteriorating, aging, or going out of fashion.

On the other hand, if market demand increases a shortage in product inventory can result in the loss of a sales opportunity. 

3. For these reasons it is important to plan the product inventory carefully. Decide on the right level, and maintain this level by adjusting production. Take the following steps:

a. Decide how many products have to be produced each day to meet the monthly shipping plan.

b. If there is not enough production capacity, produce and store an appropriate amount of products in advance.

c. Take into account any possible changes in the shipping plan, and establish a standard inventory quantity that includes some extra inventory.

d. To decide how much this extra inventory should be, consider 

i. Production capacity.

ii. The production period.

iii. Potential aging of the product over time.

iv. Market trends.

v. Possible product model changes. 

vi. The product's competitiveness.

vii. Inventory costs.

e. Maintain this quantity in the inventory.

Always be aware of the need to consider lead time (the time between ordering and receiving goods) and to keep your inventory cost-effective.

Figure 13.5a Sample standard inventory

[image: image14.emf]
Components and raw materials inventory
4. To make sure that you have enough components and raw materials for each production process, without excessive storage costs, take the following steps:

a. Know the gap between the supply of the product itself, and the demand for the product, and the gaps between the supply and demand for components and raw materials.

b. Decide on the standard inventory quantity, and maintain this level.
c. Check the inventory regularly and, if necessary, revise the production plan, and/or adjust the plan for receiving goods from suppliers.
d. Since both demand and supply must change together, revise the standard quantity to when there are any changes in these.
Figure 13.5b Calculation of semi- manufactured inventory
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(See also Text 13.3.6 on maintaining a smooth supply of components and raw materials, and Text 13.4.5 on adjusting the internal stock of components and materials in response to fluctuations in production.)
Work-in-process inventory 
5. A WIP (work-in-process) inventory is essential to provide the right quantity of processed goods for all the production processes through to the completion of finished goods. Problems may arise because of:
a. Differences in production capacity between one machine and another, one piece of equipment and another or one process and another.

b. Changes in the procedures for operating and maintaining the machinery and equipment due to changes to the product.

c. Transportation difficulties due to the geographical situation of the production site.

6. When deciding on the proper WIP inventory, keep the following points in mind:

a. The less inventory the better; but if the inventory is too low, downstream machinery, equipment and processes might have to wait for materials.

b. When there are changes in production, such as the procedures for operating and maintaining machinery and equipment due to changes to the product, review the quantity of WIP inventory needed, and create an inventory plan that will ensure that the production process continues to run smoothly. Establish this changed inventory as the standard inventory level.

c. A proper quantity of WIP should be kept at the appropriate location or process.

Figure 13.5c Management steps to be taken between processes
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Inventory management at a glance

7. The best way to control inventory precisely is to have a system that allows people to see inventory levels at a glance – so that they can recognise immediately if the inventory level is too high or too low. To establish such a system:

a. Decide which items in the inventory are to be managed in this way, and the quantities.

b. Decide what inventory data should be displayed for people to quickly see:
i. The standard amount and the minimum and maximum amounts.
ii. The amount already used and the balance remaining.

iii. The refill orders that have been sent off and the date of the incoming delivery.

c. Decide on the method for displaying this data:
i. PC screen.
ii. Signs, standing plates, tags on articles.

iii. Using different colours.

d. Develop and standardize detailed measures for setting up and running the system.

This system can be used to manage all inventories: finished products, semi-finished products, components and raw materials.

8. Examples 

a. Decide where the inventory should be kept and then mark the height to which goods are to be stacked to provide the standard inventory quantity. When people compare the inventory level with the mark they can see at a glance the gap between the actual inventory level and the standard inventory level.
b. Establish an area that can hold only a specified quantity of inventory. If someone tries to store excessive inventory, they will be unable to do so and will have to store the excess inventory somewhere else.
c. Load the products onto a standardized pallet that can hold a certain quantity, decide where to store the pallet, and limit the number of pallets to be stored in this location.
d. Decide on the standard quantity of semi-finished products to be kept between machines, and create a jig that can hold only this quantity.
e. Put a mark on the vehicles used to transport goods to indicate the designated quantity, and use this mark to check that the quantity is right.
f. Figure 13.5d gives an example of storage at a coloured wall.

Figure 13.5d Product storage at a coloured wall
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9. The effectiveness of these measures depends, of course, on how suitable they are for the actual conditions at the job site. It is difficult to always set the upper and lower limits of standard inventory quantity because these limits differ depending on various conditions of production. However, it is possible to gradually set stricter limits.
10. In general, most companies in the assembly industry in Japan check on quantity, yield, and quality every day for semi-manufactured goods and WIP and make adjustments accordingly. In many cases, companies check raw materials weekly or monthly, or when they receive these materials. It is always better to regularly check the actual goods at the job site rather than depend on computer systems.
First-in, first-out (FIFO)
11. Items received first should be used first to prevent their deterioration. "First-in” refers to the order of production. Otherwise goods manufactured first are likely to be piled in the lower layer simply as a matter of convenience. Newer goods will then be piled on top of them, and stay there. This also often happens during a mid-stream process or with raw materials.

.

12. Possible ways setting up a first-in, first out system:

a. Put someone in charge.

b. Establish a procedure to ensure that items entered into storage first are also the first to leave.

c. Clearly mark item with their serial number, part number, production date, quantity and date of entry into storage 

d. Make clear the order in which items have arrived. You can, for example, classify goods using boxes according to the order received.

e. Clearly mark their storage location and position.
f. Establish a separate entrance and exit for raw materials.

g. Place heavy goods, such as steel plates, in rows rather than stacking them.

h. When storing important components, number each component sequentially and use them in order.

13. The first-in, first-out method may be difficult to use because it requires a lot of storage space and is often time-consuming. Nevertheless it is important to work out adequate storage methods.

Figure 13.1b Typical daily schedule for the machine industry

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

Product inventory

a. Parag. 2. Does market demand often change in your company? If so, what effect does this have on your product inventory? What business problems do this cause?

b. Parag. 3. Apply the RADAR questions to these suggestions for planning the product inventory.

c. Look at Figure 13.5a: If you feel it would be useful, prepare a similar chart for your inventory, giving approximate maximum and minimum levels.

Components and raw materials inventory
d. Parag. 4. Do you have problems with the gap between the amount of components and raw materials supplied for each production process and the amount actually used? How have you been able to deal with these problems?
e. Parag. 4. Apply the RADAR questions to these steps.

f. Look at Figure 13.5b. Could a similar diagram be used to calculate the inventory in some of your processes? If you think it could, try it out.

Work-in-process inventory
g. Parag.5: Do you experience any of these problems? How do you deal with their impact on your WIP inventory?

h. Parag. 6 makes some comments and suggestions about deciding on proper inventory levels. Apply the RADAR questions.

i. Look at Figure 13.5c. If you feel it would be useful draw a similar chart for some of your processes.

Inventory management at a glance
j. Is it easy for you to see your inventory levels at a glance? Would it be helpful if it were easier? How could you make it easier?

k. Parag. 7 gives two primary guidelines for setting up a system that allows people to see inventory levels at a glance, and parag. 8 presents five examples of practical ways of organising this: 

i. First look at the examples and discuss which of these might work for you – and any other useful methods that you could devise. 

ii. Then apply the RADAR questions to the two primary guidelines.

l. Parag. 10. How often do you check your inventories? How often do you think you should?
 First-in, first-out
m. Parag. 11: Does it often happen in your company that more recent goods are piled on top of older ones? If so, is it a problem? What have you already tried to do about it?

n. Parag. 12. Apply the RADAR questions to these guidelines for setting up a first-in, first-out system.

o. Parag. 13. Would this method be as difficult for you as the text suggests? 

ACTION PLAN
Prepare an action plan planning and maintaining production-related inventories in your company, based on the ideas in the text, and your discussions. You might like to follow the 6-Point Structure.
13.6 Inspect finished products, deal with abnormalities and seek continuous improvement 

Introduction

1. There are three further important actions to take to improve production control:

a. Inspect finished products with reference to the product standard.

b. Define what constitutes an abnormality in a product, and standardise the countermeasures to be taken.

c. Use Kaizen activities to continuously improve production control.

Inspect finished products 
2. Inspect finished products with reference to the product standard. This will mean you can assure the customer that product quality has been met. Take the following steps:
a. Establish an inspection standard that corresponds to the product standard.

b. Attach an inspection certificate when the product is being shipped to the customer.

c. Put an inspection mark on the product to indicate that it has passed inspection - the customer may not require this, but you should do it for the company's own purposes.

d. If a product does not pass the inspection fix the defect and re-inspect the product. If no further problems are found, process the product as a satisfactory product.

e. Keep the inspection results for a certain period to satisfy the quality assurance requirements, and so that you can refer to them if a customer makes a claim.

f. When any defects occur, inform the relevant section and ask them to take measures to prevent recurrence.

g. For some products you can set up an inspection line just after the final process is complete.

(See Unit 15 for detailed guidelines on carrying out inspections)
Define abnormalities and standardize countermeasures 

3. Decide objectively what the limit is outside which something is regarded as an abnormality (i.e. something which is not as it should be), identify and analyze the cause, and decide on the countermeasures to be taken to prevent recurrence. When these are tested, standardize them. This will help you to immediately detect and deal with such abnormalities as: 

a. Quality problems.

b. The deterioration of products and semi-finished products. 

c. Load shifts.

d. Damage to packaging.

e. The inventory is beyond the upper or lower limits of the standard inventory quantity.

f. Abnormal inventory levels caused by delays in the production processes. 

g. Mistakes in checking the inventory quantity.

4. Take the following steps:

a. Establish control points for managing progress in production processes, and collect 
information on any abnormalities that appear in both quantity and quality. (Control points are different points in a process that can be examined to check that production is continuous and stable.)
b. Standardize procedures for dealing with abnormalities. When the abnormality relates to several sections, immediately arrange a meeting of the with personnel from these sections to discuss countermeasures.
c. Decide on and implement countermeasures to bring things back to normal.
d. Standardize the countermeasures.
(See Unit 9 for detailed guidelines on dealing with abnormalities.)
5. Example: Packaging that was found to be contaminated:

The first step was to collect information on the contamination of the packages. Employees found that there was a 20% occurrence rate of this contamination in the final process. They then worked back upstream from the final process to find the process that was generating the contamination. It was the packaging process that was causing the problem.

6. Oil was leaking from the arm of the robot that put the packages in place, and sticking to the packages. The oil gasket of the robot arm was worn, so the maintenance department: 

a. Replaced the gasket.

b. Reviewed the standard for maintaining and checking the robot.

c. Added a new check item.

d. Standardized this procedure.

7. The related departments took the following actions:

a. The maintenance department revised the standard for maintaining and checking the robot.

b. The maintenance department maintained an inventory of arm oil gaskets.

c. The production department issued an instruction sheet alerting employees to the danger of oil leakage from the arm.
Use Kaizen to continuously improve your production control 
8. Kaizen is the Japanese term for the concept of continuous improvement. There are several Kaizen activities that can be used to improve production control:
a. Avoid the three negative forms of behaviour in the workplace: "Muri" (unreasonableness), "Muda" (wastefulness), "Mura" (unevenness) in production activities, and be alert for problems. This will bring a great deal of improvement.

b. Present your colleagues with examples of improvement from past experience. 

c. Assess whether or not there are still problems in the workplace similar to those in the examples.

d. Identify any such problems, try to assess quantitatively whether these problems have been reduced, and apply the results to future activities.

9. Examples

a. A review was carried out after establishing a precise, standard inventory quantity of WIP, and a great deal of WIP waste was detected and reduced.

b. Work time was drastically reduced (30 minutes to 8) after it was discovered that, when replacing a mould, a partial replacing was possible within 10 minutes by using jigs creatively. 

c. The cause of the worst case of an uneven operation ratio in the finishing process was investigated by comparing it with a better case. Countermeasures were then implemented which solved the unevenness: the operation ratio was dramatically improved (50 minutes down to 15 minutes.)
d. The movement of workers for a particular process was evaluated, and the layout of equipment was changed to reduce the amount of movement needed. This brought an increase in hourly production rates. 

Figure 13.6a Example of Kaizen: How line balance was improved by changing the layout of the tank inner-plate welding process and thus reducing the need for one the workers.
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DISCUSSION 

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of these ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.
a. What kind of system do you use to inspect your finished products? How effective is it? Where does it need to be improved?

b. Parag. 2. suggest several steps to take to inspect finished products with reference to the product standard. Apply the RADAR questions to these suggestions.

c. Parag. 3. gives seven typical kinds of abnormality. How many of these occur in your company? How serious a problem are they? What other abnormalities do you experience, and how do you deal with them?

d. Parag. 4. proposes four major steps to take in dealing with abnormalities. Discuss concretely and in detail how you take each of these steps in your company, the difficulties you would meet in doing so, and ways of overcoming these difficulties.

e. Parags. 5, 6 and 7 give a detailed example of an abnormality that was investigated. Have you had any similar experiences? How did you solve them? What actions, if any, did related departments take?

f. Parag. 8 suggest some Kaizen activities that you and your colleagues could use to improve the level of production control. Apply the RADAR questions to these suggestions.

g. Parag 9. gives some examples of improvements that were implemented using Kaizen. Are there any similar improvements that you have introduced? Do these examples suggest any areas where you might introduce improvements?

ACTION PLAN

Draw up an action plan for inspecting finished products, defining abnormalities and standardizing countermeasures, and using kaizen activities in your company, based on your discussions of the text. You might like to follow the 6-Point Structure.
Test
Answer these questions using only information given in the text. For each question one, two or all three answers may be correct. Tick the answer or answers you think are correct for each question. Each question carries 3 points – you get one point for each correct answer that you tick, and one point for each wrong answer that you do not tick.

13.1. Prepare production and shipping plans

1 The annual production plan determines: 

a) The type and quantities of products that will be produced during this period.

b) Which internal production departments and external suppliers will participate.
c) The range within which the sale price of the product should be set.

2 The production plan is determined largely by:
a) The annual plan.

b) The sales plan.

c) The market plan.

3 To decide on the quantities to be produced to meet sales requirements:
a) Check if the current production capacity can produce the quantity required.

b) Examine the amount of products in the inventory, and the rate at which products are being moved into and out of the inventory.

c) Prepare a sales plan based on all these investigations.

4 The production plan may have to be radically changed if there are changes in:

a) The market.

b) Research methods.

c) Production conditions.

5 An annual production plan is a valuable means of ensuring that the company:
a) Produces the products that the market wants.

b) Sells the right quantity of each type and model.

c) Continues to improve the efficiency of its production processes.

6 Monthly and daily plans should specify: 

a) How much is to be produced.

b) How much it should cost.

c) How it should be sold.

7 The daily schedule in the machine industry specifies the number of days required for each step:

a) From receipt of the order through to the sale of the product. 

b) From receipt of the raw materials thought to the final product.

c) From receipt of the order through to the final product.

8 Changes may have to be made to the daily plan when: 

a) There are cancellations.

b) Unscheduled work has to be done.

c) A product has to be produced out of the scheduled order.

9 A shipping plan is required to make sure that products are delivered from the production site to the delivery site.

a) as quickly as possible.

b) as cheaply as possible.

c) on time.

10 To confirm that the shipping plan is on schedule: 

a) Rely on the computerized production control system.

b) Check the actual products regularly.

c) Check the records.

11 There may be deviations from the shipping plan because: 

a) The manufacturing equipment breaks down.

b) Errors are made in adjusting the inventory.

c) An excessive inventory is maintained.

12 Steps to take when there is a deviation from the shipping plan include: 

a) Carry out a detailed check on the monthly product shipping status.

b) Identify causes of deviation.

c) Investigate measures for preventing recurrence of these deviation.

13. 2. Ensure that production keeps to plan – Part One
13 To organise the production line in the best possible way to carry out the monthly plan economically and efficiently, take two of the following steps: 

a) Decide on the daily production quantity on the basis of the annual plan.

b) Decide on a suitable line speed to provide this production quantity.

c) Decide on the best way to organise operations for the line speed.

14 Hold regular meetings with sections related to the monthly production plan to: 

a) Consider the plan.

b) Investigate problems in each section.

c) Decide on a strategy for holding future meetings.

15 When the current production system is not capable of meeting the monthly production plan

a) Review equipment.

b) Review standards.

c) Increase the workforce.

16 Standard time is the time required to:

a) Perform an operation.

b) Perform a standardized operation.

c) Standardize an operation.

17 To set and keep to standard times: 

a) Check how long it takes to carry out the operation as specified in the operation standard and then set this as the standard time.

b) Educate and train employees so that they can set standard times.

c) Revise the operation standard and the standard time when operations conditions change because of changes in design or equipment.

18 The precise production capacity for each process is the quantity that each process is:

a) Is capable of producing.

b) Is capable of producing within a certain period.

c) Produces within a certain period.

19 Full production capacity may not be achieved because of:

a) Defects in the production process.

b) Changes in standard times.

c) Failure of machinery or equipment.

20 Which of the following actions could you take if a lower capacity process is slowing down production:

a) Synchronise capacity among the related processes.

b) Increase the capacity of the processes with lower capacity by improving equipment.

c) Lower the capacity of the processes with higher capacity by reducing the number of workers.

21 Production capacity can always be improved by: 

a) Regularly checking how many products are stored in the inventory.

b) Regularly checking how many products are actually produced.

c) Increasing the movement of components and WIP.

22 To manage each process properly you need to: 

a) Prepare a draft process schedule.

b) Check progress once a day.

c) Work with related sections to create an implementation plan.

13.3. Ensure that production keeps to plan – Part Two
23 To prevent delays in production: 

a) Examine the 4M to find out the causes of delays.

b) Take measures to solve the immediate problem.

c) Create countermeasures to deal with these causes, and implement these measures with the cooperation of related sections.

24 To improve productivity:

a) Decide which non-operation tasks can be counted as actual work.
b) Identify lost time for which workers are responsible.
c) Establish a realistic time for an operation. 

25 Examples of non-operational tasks which can be counted as actual work are:
a) Going to pick up jigs or tools.

b) Refitting equipment or fixtures.

c) Waiting for materials.

26 Lost time for which workers are not responsible includes:

a) Waiting for inspection.

b) Going to pick up jigs or tools.

c) Waiting for materials.

27 Potential problems in ensuring a smooth supply of components and materials for daily production include:

a) Defective products may be produced during the component and material production process.

b) Breakdowns may occur in machinery or equipment in this process.
c) Transport problems may hold up the shipment of finished products.
28 To be prepared for problems in the smooth supply of components and materials standardize and implement a …………. control system of the production process for each component and material. 

a) Daily

b) Monthly

c) Annual 

13.4 Deal with fluctuations in production
29 When market changes cause fluctuations in production levels, make changes to the production process by:

a) Allocating employees to different jobs.

b) Borrowing employees from other companies.

c) Adjusting the speed of machinery and equipment.

30 To continue production at the same level after a drop in market demand will:
a) Increase the quantity of inventory and WIP.

b) Bring the additional costs of producing these products.

c) Lower the price of products.

31 When drawing up a contract with an external supplier it is essential to agree about what will be done if there are fluctuations in production due to:

a) Employee absenteeism.

b) A breakdown in equipment.

c) Changes in market demand.

32 If a contract has already been made with an external supplier which does not include an agreement on how out handle fluctuations in production, then:

a) Conditions must be decided each time such a change takes place.

b) The contract must be immediately changed to include such an agreement.

c) A new supplier should be found.

33 To adjust the stock of components and materials in response to fluctuations in production: 

a) Constantly monitor and manage the maximum and minimum stock levels of the components and materials needed for a particular product.

b) Always be aware of the maximum potential fluctuations.

c) Prepare measures to ensure that there are always enough components and materials available if production has to be increased.

34 To be prepared for fluctuations in production, educate and train employees systematically so that they will be able to:

a) Perform more effectively under pressure.

b) Perform a wider range of tasks.

c) Speed up the cycle time.

13.5 Plan and maintain inventories

35 Changes in market demand can result in:

a) Excessive sales of products.

b) Excessive production.

c) Excessive product inventories.

36 Shortage in product inventory can result in: 

a) The loss of products.

b) The loss of a sales opportunity.

c) Savings in storage costs.

37 To set and maintain a suitable product inventory level: 

a) Decide how many products have to be produced each day to meet the monthly shipping plan.

b) If there is not enough production capacity, produce and store an appropriate amount of products in advance.

c) Take into account any possible changes in the shipping plan, and establish a standard inventory quantity that will correspond exactly to the quantity needed.

38 To make sure that you have enough components and raw materials for each production process, without excessive storage charges: 

a) Know the gap between the supply of the product itself, and the demand for the product, and the gaps between the supply and demand for components and raw materials.

b) Decide on a standard inventory quantity, and maintain this level.

c) Check the inventory regularly, and, if necessary, revise the production plan, and/or adjust the plan for receiving goods from suppliers.

39 Problems may arise in maintaining a work-in-process inventory because of: 

a) Differences in production capacity between one machine and another.

b) Changes in the machinery due to changes in the sales plan.

c) Transportation difficulties due to the geographical situation of the production site.

40 To determine the proper WIP inventory keep the following points in mind: 

a) The more inventory the better.

b) When you create a new inventory plan because of changes in production, establish the changed inventory as the standard inventory level.

c) Review standards in response to changes in production.

41 Inventory management at a glance is the best way to control inventory precisely, because:

a) Nobody is needed to manage the inventory.

b) People can immediately see the level of the inventory.

c) It allows a first-in, first-out system.

42  “First-in” refers to: 

a) The order of arrival in the inventory.

b) The order of production and purchase.

c) The order of anticipated usage.

43 The first-in, first-out method may be difficult to use because:

a) It is very complicated.

b) It is often time-consuming.

c) It requires a lot of storage space.

13.6 Inspect finished products, deal with abnormalities and seek continuous improvement
44 A system of inspection of finished products requires the following steps: 
a) Establish an inspection standard that corresponds to the product standard.

b) Attach an inspection certificate when the product is being shipped to the customer.

c) Mark the product to indicate that it has passed inspection only if the customer requires this.

45 Depending on the product some inspections are carried out for all finished products by establishing an inspection line 

a) Just before the final process.

b) During the final process.

c) Just after the final process. 

46 Decide objectively what the limit is. …which something is regarded as an abnormality:
a) Inside

b) Outside

c) Because of

47 To deal with abnormalities: 

a) Establish control points for managing progress in production processes.

b) Standardize procedures for dealing with abnormalities in each process.

c) Standardise countermeasures.

48 To use Kaizen to improve production control:

a) Present examples of improvement from past experience to your senior manager.

b) Assess whether or not there are still problems in the workplace similar to those in the examples.
c) Present examples of improvement from past experience to your colleagues.
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Corrective action

8.5.3
Preventive action

13.4
Deal with fluctuations in production 
Relation with ISO 9001:2000

7.4.1 Purchasing process
7.5.1 Control of production and service provision

8.2.3 Measurement and monitoring of processes

8.5.2
Corrective action

8.5.3
Preventive action

13.5
Plan and maintain inventories 
Relation with ISO 9001:2000

7.5.1
Control of production and service provision
7.5.3
Identification and traceability

7.5.5
Preservation of product
8.2.3
Monitoring and measurement of process
13.6
Inspect finished products, deal with abnormalities and seek continuous improvement 

Relation with ISO 9001:2000

7.5.3
Identification and traceability
8.2.4
Monitoring and measurement of product

8.5.1
Continual improvement
8.5.2
Corrective action
8.5.3
Preventive action
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